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Practice. 

Q 

Small-pox is always produced by its own specific con- 
ion ; and when mae the set reyoal has one through 

Treatment the disease, in however slight a degree, he is secured 
of the dis- 
tinct ; 

of the con- 
fluent. 

from any future attack. Upon this fact is founded the 
practice of inoculation ; for we learn, that where a por- 
tion of the matter is inserted under the cuticle, it will 
communicate a much milder disease than one that is re- 
ceived in the usual way, which is probably by the lungs. . 
We are, however, totally unable to explain the cause of 
this difference. The relation which the fever bears to 
the eruption, or the degree in which one is to be regard- 
ed as the cause of the other, is a point that has given 
rise to much speculation. According to the humoral 
pathology, the eruption was thought to afford a remark- 
able example of the critical discharge of an offending 
matter from the system; and, proceeding upon this 
principle, the great object of the practitioner was sup- 

to be, to promote this discharge ; a woe which 
ed to a practice precisely the reverse of the true one, 
and which must no doubt have proved highly destruc- 
tive. In what way the fever operates, or what is the 
proximate cause of the disease, we know not; but it 
appears that the eruption is the consequence of the fe- 
ver, and that, whatever diminishes the fever diminishes 
the eruption, and at the same time lessens the violence 
and danger of the disease. Our general plan of treat- 
ment is accordingly founded upon this pineiple, to di- 
minish the febrile action of the earlier stages by the ge- 
neral application of the antiphlogistic plan, especially by 
purgatives and by external cold, and in some cases, 
where the inflammatory tendency is considerable, by 
blood-letting. «In the distinct variety this may be re- 
ean as comprehending the whole of the treatment ; 
‘or it would appear, that all direct attempts to act upon 
the eruption, except so far as we can subdue the fever, 
are at least useless, if not positively injurious. Tonics 
and stimulants are seldom indicated, or only in conse- 
quence of some unusual oceurrence ; and when the dis- 
ease has run through its course, the powers of the con- 
stitution soon return to their accustomed standard. 

In the confluent Small-pox we have a much more for- 
midable disease to combat, and one which, unfortunate- 
ly, but too often baffles all our endeavours. From its 
very commencement it exhibits symptoms that have so 
much of the typhous appearance, as almost to deter us 
from the use of any active antiphlogistic treatment, and 
even purgatives and cool air appear to produce a dan- 
erous shock to the oppressed and languid powers of 
ife. Still, however, they afford the only rational means 

- of relief; but they must be pursued with caution, and 
under the constant inspection of some person who is 
well qualified to judge of their effects. The circum- 
stance which renders the practice, in this variety of the 

. complaint, so critical, is, that when, from any cause, 
the eruption suddenly disappears—an effect which some- 
times ensues from the sudden application of cold to the 
surface, or from the operation of a brisk purgative, the 
vital powers become (suddenly oppressed in so great a 
degree, as to threaten the cnmapliegs extinction of life. 
When we suspect this to be the case, we are to apply 
external warmth, and to administer moderate doses ot 
stimulants ; but this is to be done with caution, lest in 
this way we exasperate the violence of the febrile 
action. Sometimes, without any obvious cause, this 
deficiency of action ensues, when we are immediately 
to have recourse to the same means with those men- 
tioned above. When the symptoms of variola assume 
the decided typhous type, and especially in the secon- 
rae fever, it has been generally conceived that wine, 
bark, and other stimulants and tonics, are the appro~ 

MEDICINE. 
i ies. We doubt how far this can be de- 

Lane aap a general mode of treatment ; but we 

apprehend that we are, in these cases, to proceed very 

much upon the same plan which has been already re- 
commended in the latter stages of other malignant fe- 

vers, of prescribing very much to obviate or palliate 
icular symptoms ; 

apes * the one hand, with a tendency to febrile 
excitement, and, on the other, with the state of ex- 

haustion, which generally succeeds the former, when 
it has been violent and long protracted. There is often, 
in confluent Small-pox, a state of restlessness, or extreme 

agitation, which is found to be alleviated by opium ; 
and although we do not expect any benefit to be des 

rived from sudorifics, we conceive that gentle diapho- 

retics are often productive of great relief to the sensa~ 
tions, and, by removing a source of irritation, conspire 
with opiates in procuring sleep. One of the most dis- 
tressing effects of confluent Small-pox, is the injury 
which it leaves to the constitution generally, or to par« 
ticular organs, of which the eyes are the most apt to 
suffer, so as not unfrequently to produce the complete 
loss of sight. 

Secr. XX. Vaccinia. Cow-Poz. 

The singular affection of Vaccinia has become an ob- 
ject of great se in —— of the Poe 
able property which it possesses of protecting the con- 
etitistom feo the attacks of Variola; and as it is, un- 
der all its forms, a comparatively mild disease, and like- 
wise possesses the iar advantage of being commu- 
nicated only by absolute contact, it forms the means of 
securing the individual, without spreading any danger- 
ous infection through the community at large. 

The characteristics of Vaccinia are to ce a ve= 
sicle of a circular form, with a depression in the centre, 
which makes its appearance in three or four days after 
the insertion of the matter under the cuticle. On the 
eighth day it becomes filled with a transparent watery 
lymph ; which, about the tenth or eleventh, is convert- 
ed into a dark coloured scab, and falls off, leaving a 
permanent mark on the part. Although the constitu- 
tion receives so important a change by the disease, yet 
the general febrile affection is almost too slight to be 
observable ; and, except in some extraordinary cases, 
the only medical treatment which it requires is the ex- 
hibition of a purgative at its termination. It was not 
to be expected, that so great an innovation in practice 
should be generally received without opposition ; but, 
whatever may have been the motives of the parties 
concerned, the results of all the controversies that have 
been carried on have been very fortunate ; for we have, 
by their means, had an opportunity of viewing the sub= 
ject ynder every possible form, so as to arrive ata de- 
gree of well-grounded confidence, which could not 
otherwise have been obtained lt is admitted, that 
there are cases where Small-pox has succeeded to Cow- 
pox; but they are of very rare occurrence ; perhaps 
not more so than a second attack of Small-pox, of which 
a few unequivocal eases are upon record: and it has, 
moreover, appeared, that the Small-pox which follows 
Cow-pox, has had its virulence so mitigated, as to be 
nearly without danger. 
accounts which were, at one period, so industriously 
propagated, of loathsome eruptions succeeding to Cow~ 

We may farther add, that the. 

Practice. 
_—_—_ 

bearing in mind, that we have . 

Vaccinia. 

xX, are now considered to be altogether without foun- _ 
tion. 

hibits the characters of a true Exanthema, but is so mild 
Varicella, or Chicken pox, is a complaint which ex- Varicella. 



MEDICINE. ‘¥ 
Practice. as scarcely ever to become the subject fact, that they all have an exact relation to the nature Practice. 

STH chimed treatment; and sony worthy of or note, or degree of the fever ; and hence we deduce the prac- 

as bei with sli cases of tical consequence, that whatever means tend to subdue 

Small-pox, and thus given rise to the idea of a second the fever, will mitigate all the subsequent symptoms. 

“of its occurrence after Vaccinia. There is no complaint in which the cold affusion proves 

Varicella may, however, be distinguished from Small- so valuable a remedy as in Scarlatina. The tempera- 

pox by the period of its successive stages, which are al- ture of the body seems to be more increased in this 

together much shorter, not exceeding, in the whole, complaint than in any other febrile affection ; and we 

five or six days, and in the nature of the fluid contain. find, that this method of applying cold, not only effec- 

ed in the vesicles, which is watery and nearly transpa- tually reduces the heat, but materially diminishes the 
rent, never assuming the purulent appearance. virulence of the disease, so as, in a grest measure, to 

ward off the danger which arises from its putrid ten- 

Sect. XXI. Scarlatina. Scarlet Fever. dency. If, however, these remedies fail in their de- 
sired effect, or if we have not had an opportunity of 

Scariatina. Considerable difference of opinion has arisen on the seeing the patient in the early period of the disease, we 

subject of this disease, whether all the forms of it be- have unfortunately to struggle with a succession of 

long to one affection, of which they are merely varie- symptoms, which it is commonly beyond our power to 

ties ; whether the fever be symptomatic of the inflam- remove. Bark and wine were, at one time, regarded 

mation of the throat ; or whether it more properly be- as essential to the cure; but, we apprehend, rather 

longs to the Exanthemata, where the fever and the erup- from theoretical opinions, than from any experience of 

tion are both essential parts of the disease. This latter their good effects. Emetics have been strongly recom~ 

we believe to be the correct view of the subject ; gnd mended, as well as acids and acrid stimulants, together 

we farther conceive, that all the various forms which with topical remedies, such as have been bar ners 

Scarlet fever assumes are simply varieties, like those were adapted to subdue the tendency to putretaction, 

which we noticed in Small-pox, principally depending or to counteract the effect of the putrid matter that was 

upon its degree of virulence. discharged from the ulcers. Some benefit appears to 

The disease consists of a fever, which usually inclines have been gained by the use of stimulating gargles ; 

 hety About the fourth day the but, in general, we shall find the severe form of the 

ow scarlatina, when it arrives at its later stages, to be one 

ef over a consi- of the most untractable and formidable of all complaints. 
, in two or three Stimulants and excitants may be given, as affording 

; the only of relief; and all circumstances are 
to be carefully obviated, that may, in any way, ex- 
haust the languid powers of the patient, or uce a 

it exists in degree of morbid excitement. As the disease is ex- 

; more tremely contagious, the same means of prevention are 

symptoms are aggravated. The fever, from the com- to be resorted to as we recommended above in other 
. cases ; and we have reason to think, that the 

; i acid furnigations possess the same power of extinguish- 

glutition and the respiration are affected, and an inflam- ing or decomposing the contagion of Scarlatina as of 

i i typhus. Some di ce of opinion has arisen respect- 
ing the question, whether Scarlatina can occur twice in 

same : ? We believe a cannot ae 
any consi le degree ; yet it would a , that 
same individual is subject to repeated attacks of a slight 

few with all the pueaias oo aan tale plot cadets “ick, a i symptoms ex ver, i is much about the person of the sick, 
aie in the constituents of or inmediately exposed to the sources of infection. 

& f il E z if ; 

tt i i it if i it Z 5. . 
| i Be i ie rf 

ui set i ye Hs th put tree) 1 L 4 : i : 
3f F ii : 
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z ? ef i FREE 

— Pe dimes gai ree Sect. XXII. Rubeola. Measles. 
The only remaining affection of the proper exanthe- Measles. 

matous kind is the a _— which is charac- 
terised by a fever inflammatory type, together 
with ail doe symptoms of a violent ‘iden ond parti- 

might highly improbable, that vs the 4 aa ‘Abou fourth Sooper t appear i 80 se- es nose. About y an eruption 

an affection as that of the throat should be only, Peni onl poiatn makes its appearance ei dver-the 
i ; is surface of the body, which, after continuing three or 

: i we four days, disappears without proceeding to suppu- 
whom the throat is severely af- mapas (collmeny corsage tay the 

wrens! eeepc: = emery ond erN cuticle, in the form of 1 branny scales; the fever 

ieti x, and catarrhal affection disappear about the same period. 
i ching A very remarkable circumstance in the history of medi- 

, in which one variety is met with more fre- cine is, that Scarlatina and Rubeola were not properly 
quently than the other. distinguished from each other until about com- 

Treatment. We are quite unacquainted with the nature of the mencement of the last century, 4 circumstance which 
ee ee has ledsome writers to suppose that Scarlatina is en- 

the important tirely a disease of modern times, and that it did not ex- 
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Urticaria 
Pemphigus. 

Erysipelas. 

4 
ist until just previous to that period, in which it was 
first noticed as a distinct affection from Rubeola ; but, 
upon the whole, we do not see sufficient evidence for 
this opinion. The diagnosis between the two com- 
plaints in mild cases, is perhaps not always very easy, 
nor is it very important ; but, whenever they are either 
of them severe, no difficulty occurs in the discrimina- 
tion, and it then becomes a very important practical 
point, as they are of an opposite tendency, and re- 
quire very different modes of treatment. ly 

The measles, in every part of their course, exhibit 
an inflammatory aspect, and indicate the antiphlogis- 
tic regimen. Unless the constitution be predispos- 
ed to pulmonary affections, the disease be unusually 
severe, occur in very early infancy, or under some pe- 
culiarly disadvantageous circumstances, Rubeola is not 
a very dangerous complaint, but it is one in which it 
is n to act in the earlier stages with prompt- 
ness and vigour, as if this opportunity be suffered to 
pass by, our remedies will be far less efficacious, or 
perhaps altogether inapplicable. The degree to which 
we are to the antiphlogistic system must be de- 
termined by the circumstances of the individual case, 
by the charactér of the prevailing epidemic, the season 
of the year, and other collateral circumstances. Bleed- 
ing, either general or local, will be often necessary ; 
purgatives are always proper, and we are carefully to 
maintain a regulated temperature, avoiding the extremes 
of heat, but shunning the direct 2 a of cold. 
Any circumstance which may cause the sudden disap- 
pearance of the eruption is always to. be guarded 
against, as indicating a dangerous state of inaction in 
the sanguiferous system ; and, should it‘occur, it must 
be removed by the means that were pointed out with- 
respect to Small-pox. The cough is sometimes so 
troublesome a symptom as to require particular atten- 
tion; but, for the most part, whatever relieves the fe- 
brile state will relieve the affections of the chest. At- 
tempts have been made to produce the disease by ino- 
culation, but it does not appear that any great benefit 
is obtained, or that the disease, when communicated in 
this way, is mitigated in the same manner as it is in 
Small-pox. 

Sect. XXIII. Erysipelas. 

There are two other diseases, that are usually placed 
by systematic writers among the exanthemata, al- 
though it would appear without any sufficient claim to 
this situation, Urticaria or Nettle-rash, and Pemphigus. 
They both consist of peculiar eruptions, the former, 
as its name indicates, very much resembling the sting 
of a nettle, the latter consisting of large irregular ve- 
sicles. A degree of fever attends them, but it is uncer- 
tain what relation the topical bears to the general af- 
fection; and as they are diseases not very well charac- 
terized, and often so slight as not to become subject of 
medical treatment, we have not much accurate infor- 
mation ing them, Urticaria is generally con- 
ceived to depend upon a peculiar state of the stomach 
and bowels ; and Pemphigus appears to be symptoma- 
tic of, or consequent to, a general morbid condition of 
the system. ir treatment chiefly consists in remov- 
ing any obvious sources of irritation, and in restoring 
the healthy state of the digestive organs, 
We have placed Erysipelas as an appendage to the 

genus E ema, because although wanting some of 
Its characteristic circumstances, it seems to be more 
allied to it than to any other class of diseases. It cons 

MEDICINE. 
sists of a fever, which is succeeded at a certain pe- Practice. 
riod by a cutaneous affection; the fever is of the in- 
flammatory type, is attended with a degree of drowsi- 
ness, or even sometimes with coma and delirium; the 
head and face are hot and swelled, and a considerable 
part of the surface is attacked with an inflammation, 
which frequently prodyces large vesications that be- 
come filled with a serous fluid; it usually appears on 
the face or on the extremities. This disease differs 
materially from the other Exanthemata, in occurring 
more than once to the same individual ; indeed when 
a person has been affected by it, he is ever afterwards 
peculiarly liable to its attacks. -Its exciting cause is 
obscure; it attaches itsélf to particular constitutions,. 
which however it is not easy to characterize, and seems 
to have some connexion with peculiar states of the at- 
mosphere, as it is epidemic in certain situations, as in 
hospitals or other places where numbers of sick are 
crowded together, and especially patients suffering 
from -wounds or surgical operations. It is doubtful 
whether it be ever properly contagious ; but, upon the 
whole, the evidence appears to be in favour of its not 
being so. It has been thought that, when the disease 
prevails epidemically, as in hospitals, its symptoms 
differ from those of the cases that occur sporadically, 
and that in the former instances it assumes altogether 
_a different type, possessing more of the malignant or 
typhous character ; we are inclined, however, to doubt 

is conclusion, and are more disposed to attribute it 
to the greater violence of the complaint under these 
circumstances, in consequence of which its primary 
symptoms are more highly inflammatory, and are there- 
fore succeeded by a state of greater ustion. 

Considerable difference of opinion has arisen -re- Treatments. 
specting the treatment of Erysipelas, and especially re- 
specting the question, whether the antiphlogistic plan is 
to be employed, and whether external cold is admissible; 
or whether there is the same danger to be apprehend. 
ed from repelling the inflammation as in some of the 
eva Exanthemata? Perhaps no general answer can 

iven to this question, which will apply to all cases; 
in the first stage of the disease, the antiphlogistic treat- 
ment, both general and local, is the one which usually 
ought to be pursued, but afterwards a medium course 
seems to be the best ; external warmth aggravates the 
fever, while the feelings. of the patient, and the ‘weak- 
ness which supervenes, are adverse to the employment of 

letion or of any considerable degree of external 
cold. General bleeding is often necessary at the com- 
mencement ; and purgatives, in this, as in all febrile 
affections, form a very valuable remedy. Although it 
may appear to be indicated by the symptoms, yet topi- 
cal bleeding is generally condemned, in consequence of 
the args | which sometimes exists in healing the 
wounds made by the leeches or the scarificator. Dia- 
phoretics are commonly prescribed ; but if they are 
administered so as to become sudorific, the aggravate 
the irritation of the surface. Small doses of opiates are 
often rendered ne by the restlessness and agita- 
tion which attends the disease ; and it is for the same 
cause peculiarly important to avoid all sources of irri- 
tation, or to remove them whenever they are present. 
When the disease terminates fatally, it appears to be 
from the inflammatory affection being communicated 
or transferred to the membranes of the brain; it is 
therefore of great consequence to prevent all those cir- 
cumstances which might tend to lay the foundation for 
such a crisis, and to dbtiake the first appearance of any 
symptoms which indicate the impending danger. 
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ized by a discharge of blood, which is not the conse- 
quence of external violence ot an obvious breach of the 
surface. As we have already remarked, there is con- 
siderable obscurity respecting the imate cause of gant 
teemmorrhage; bot it may be state to consist essen- 
tially in an irregular distribution of the blood, or a 
eedniia' of to axeumnelete in Gerichn of the 
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ceasing of some other habitual discharge ; perhaps this 
idea is not altogether without foundation, although we 
apprehend that it has been carried to a very extrava- 

length, in consequence of a false theory which pre- 
vailed on the subject ; it may, however, be necessary 
to bear in mind the possibility of this occurrence, and 
to regulate our treatment accordingly. 

Secr. XXV. Haemoptysis. Spitting of blood. 

-All the remarks that we have made 

strained without difficulty by the application ofexternal Praetice. 
——~— 2 cold to the but if it recur frequently, and the state=——\— 

) F Sect. XXIV. Hemorrhagie. Discharges of Blood. of the Golly appar to require it, we must have recourse 
to bleeding, and the other of the antiphlogistic re- 

Hamorrha- _ We now come to the third order of the Parhamasia, gimen. It = been grace we i 

gies. the Hemorrhagies, those cliseases that are character- termed vicarious, 4 nseq 

ing Epis- Haemop- 
taxis will apply to Hemoptysis, making allowance — tysis. 
for the ter size of the organ, and the function whi 
it exercises giving a much greater degree of im ce 
to any of its affections, and necessarily producing a 
much greater disturbance in the animal economy. 
discharge of blood from the lungs seldom occurs, except 
in persons of the sanguine temperament, and in them 
is commonly the immediate uence of some cir- 
cumstance which excites the part to undue action, and 
produces an unusual determination of blood to it. The 
disease does not appear to be essentially connected with 
fever, and it often existe independently of the febrile 
state ; bat when it is severe, and frequently recurs, the 
ase coed memos epee and these, in 

ir turn, appear to aggravate complaint. If the 
patient be not predisposed _— by hereditary 
constitution, there is nothing in the nature of the disease 
which should necessarily render it of a fatal tendency ; 
bat it so frequently happens that it is connected with a 
Lyme ae disposition, as always to become the subject 

ts cure consists, 
ing from all the exciting causes than in any very active 
practice, The quantity of blood that is lost by the dis- 
charge itself commonly renders bleeding unnecessary, 
and even purgatives, which we have so rally re- 
commended in other affections of a febrile tendency, 
are sometimes scarcely admissible, in consequence ofthe 

; of the ice. 
Gotti eats 06 Cansepepaa weathers lation is, 
at the same time, weak eee op digitalis has been 
prescribed, and apparently success: it must, how. 
ever, be given in small doses, and its effects assiduous- 
ly watched, as an overdose would ce a state of 

which might prove , both from its di- 
rect and its indirect effects, If the disease be attended 
with cough, we must em those palliatives by which 
this affection is usually relieved if there be pain in 

bo semeeuy. Tn the compleiot weeny al- . In this complaint we are al- 
restricted from one of the most means 

more in carefully abstain- Treatment. 
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; would be improper, or, at least, of doubttul effect, not. —"v——" 
eich daccer y snaia as withstanding it might appear to be indicated’ by the 

Menorrhas | Whatever may be our opinion respecting the nature state of the constitution. We must abstain from de- 

gia of the menstrual discharge, of the use which it serves pletion, or employ it with great caution, and are to 

in the animal economy, we can have little doubt, that, trust to topical remedies, with the assiduous employs 

when it exists in excessive quantity, it is generally of ment of those means which may confirm the general 
that kind which we have termed arterial. It is gene- health without increasing the activity of the circula- 
rally attended with pain in the back and loins, and, tion. 
when it has continued for any length of time, produces 
a febrile condition of the system, as manifested by the 
state of the pulse, and the other functions immediately Piles. 

connected with the circulation. The principal danger , : : to 

of Menorrhagia depends upon the immediate loss of Although, considered either in a practical or a theo- Venous 
blood, which is often so considerable as to reduce the retical point of view, there seems no reason to doubt of hemorrha- 

Secr. XXVII. Venous hemorrhagies. Hamorrhois, 

Treatment. 

vital actions to a very alarming state of debility; but the actual existence of venous, as distinct from that of 8i¢* 
it may be observed, that unless it arises from some 
structural disease of the organ, or is connected with 
pregnancy or parturition, when it becomes a sympto- 
matic affection, it may usually be restrained by the pro- 
per application of remedies. These are both general 
and local; the latter are employed to remove the ur- 
gent symptoms, and the former to prevent their recur- 
rence. 

In stopping hemorrhage, the immediate object which 
we have in view is, to produce a coagulum at the mouths 
of the bleeding vessels, which, in this case, is princi- 
pally to be accomplished by the topical application of 
cold. This, partly by its mechanical astringent opera- 
tion, and partly by its sedative action on the vital 
powers, seems to diminish the flow of blood along the 
capillary arteries, and thus admits of the coagulation 
of the fluid which lies near their termination. Perfect 
rest, abstinence, and the means which were recom- 
mended in the other external hemorrhages, are to be 
pursued in this complaint ; and, in the same manner, 
we may employ the lancet, or may administer digitalis, 
where they seem to be indicated. There is often a de- 
gree of restlessness in this complaint which renders 
opium necessary. We generally find that acids and 
neutral salts are prescribed, upon the principle of their 
being refrigerant ; but this effect we are disposed to re- 
gard as altogether hypothetical. The former, at least 
the citrie acid, may be useful in quenching thirst ; but 
the latter we conceive to be always injurious. Astrin- 
gents and tonies of various kinds have been administer- 
ed in Menorrhagia, with a view of securing the system 
against its recurrence. We are of opinion, that it is 
impossible-to produce any astringent effect upon an in- 
dividual organ:through the medium of the stomach ; 
and, with respect to tonics, we may observe that their 
operation is of a critical nature. Perhaps, when the 
system has been much exhausted by the violence of the 
complaint, or where copious bleeding has been thought 
necessary to repress it, such remedies may be indicat- 
ed; but we must bear in mind, that their effect is ulti- 
mately to produce that state of the system which will 
tend:to lay the foundation for the return of the com- 
plaint. In most cases, a suitable attention to diet, and 
to those cireumstances which are calculated to establish 
the healthy action of the digestive organs, will be found 
sufficient to recruit the system, and is the safer plan of 
proceeding, We think it may be questioned how far 
there is ever an idiopathic Menorrhagia, which pro- 
ceeds from absolute weakness of the part, although 
such a state is generally described by systematic writ- 
ers ; for it must be observed, that even where there is 
a general langour of the circulation, still a relative state 
of activity may prevail in the uterine system. If, how- 

arterial hemorvhagies; yet they appear, in most cases, 
to be rather symptomatic than idiopathic affections, 
being either consequential upon some other disease, or 
indicating a stractural derangement in the organ from 
which they proceed. This remark, will, we apprehend, 
apply to the discharges of blood from the stomach, the 
intestines, the liver, and the bladder, which are, for the 
most part, either the effect of previous inflamniation of 
these parts, or of actual disease in them, by which their 
mechanical texture is obviously deranged. The only 
means of relief, therefore, is to remove the morbid con- 
dition en which the discharge depends, when this can 
be accomplished, an object, however, which it is too 
frequently beyond our power to effect. Various pallia- 
tive remedies have been employed in these cases, but 
we conceive without much prospect of relief; deple- 
tion is not indicated by the state of the system at large, 
nor do we apprehend that any benefit can be expected 
from the usual routine of astringents and tonics. Mild 
purgatives are useful, both from their local and their 
general effect, and opium may be given to allay irrita- 
tion and to ease pain; but beyond these we have little 
to trust to, except the assiduous application of all those 
means which strengthen thé digestive organs, and 
through their means tend to establish the general 
health. 

There is, however, one of the venous hemorr! 

which admits of a more direct and decisive treatment, 
hemorrhois or piles, consisting of a discharge of blood 
from the hemorrhoidal veins. This disease has excited 
a considerable share of attention, as appearing to coin« 
cide with the pathological hypothesis of the Stahlians, 
respecting the salutary efforts of the intelligent super. 
intending principle, or anima. It was supposed that 
these veins afforded a kind of outlet for the superfluous 
fluids, when the sanguiferous system was oppressed 
with too large a quantity of blood, being analogous to 
the menstrual evacuation of the female, of which this 
was supposed to be the prime object. We have, how- 
ever, no hesitation in asserting, that the facts upon 
which this hypothesis was built were much exaggerat- 
ed, and that when we view the complaint without pres 
judice, we shall find it to be, like many others, In a 
certain degree useful in restoring the balance of the 
circulation, when it has been deranged by various cir 
cumstances, but, like them, always to be regarded as a 
disease which we must attempt to remove, and which, 
if suffered to proceed without restraint, lays the foun- 
dation for much future inconvenience. 
We shall not in this place inquire into the causes Treatment. 

which tend to produce congestion in this particular set 
of vessels; it will be sufficient to remark, that in cer- 

1 

ies Hemorr- 
which is to be regarded as an idiopathic disease, and hois. 
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Cee es cnimtalhts iaind onal we be considered more in the light of a question of curious ““V—" 

liable to become distended with blood, that they are speculation, than of any great practical utility. 

occasionally and discharge their contents, and 
produce pai and even dangerous abscesses in the 

neighbouring cellular substance When the veins are CHAP. II. 

become it is necessary that they should be eva- . ‘ 

cuated ; it is still a or mip Neuroses. Primary Diseases of the Nervous System. 
if 5 

rw ne of a local nature, ge- We now come to the Neuroses, the second great class Neuroses. 
erally depends upon a constitutional cause, we are to of diseases—those depending upon a primary affection 

the most effectual means for reducing the plethoric of the nervous system. A's the phenomena of sensibili- 

custo of the mee sprmane system ; for this the ty are more peculiar, and more unlike the other func- 
oo ey me must be employed, teat pashan te fos tions of matter, than even those of the muscular fibre, 
passive in its active form; for although bleeding so its morbid affections are proportionally singular and 
and other depletions may be occasionally proper, we difficult both to com and to describe. The 
are to more permanent benefit from a temperate connexion which the different parts of the nervous sys- 
diet, a Ce gt eedn «ep der toe pe cout’ Bar 0 wiih: dtieery louie of Sap ‘eins vequettnakte 
rate indulgence in sleep. When there is mach inflam. properties, and it is exhibited in a variety of striking 
mation of the . leeches are often necessary; and examples in its morbid states. bite pemagy Pong 
when the is very profuse, we may apply cold to each of the Parhwmasia its primary seat, either by 
and i ; mild purgatives are also indicated, means of our sensations, or of some visible change 
Soduihaeatthele genes ond Gale local effect; and an which the part experiences, but in the Neuroses, we 
opinion has very generally prevailed in favour of there have neither of these circumstances to direct us ; there 

something peculiarly soothing in the operation is frequently no visible alteration in the structure of the 
of Sewn yo find opium necessary to re- part , while our feelings afford but little assist- 
lieve the pain, whi inahham wey ovens. When these 5 ae eon aetlnenyi sc ate ee Snr Me 
means have been neglected, or are found ineffectual, disease The nce which must chiefly direct 

assistance is required to remove the tumours, us in eur arrangement of this class, is the in 
to heal the ulcers that are occasionally formed; which the power exists, whether it be idly in- 

bot these belong to a different department of creased, or morbidly diminished, with relation to the 
the art. Although we do not admit the correctnew of standard of health ; to this we have added another di- 

« the hypothesis which regards Hemorthois asa salutary vision of actions, which are simply i lar, without 
i the any regard to the mere quantity of produced, 

tem has been long habituated to such a discharge, if it These three orders we have denominated respectively, 
prevention 

ic state, which 4 Sect. 1. Hypercsthesia. Affections depending upon an 
be saya = ae ~d increased sensibility p pation ace ei 

ed, as well as purgatives, but we are to more upon We have divided the order Erethismus into the two Hyperes. 
exercise and temperance. oat genera of Hypersesthesia« and Autalgiee ; the first consist- thesis. 

i Ing in encreased nervous sensibility, as manifested by the 
in this genus, Stomacace and Purpura, the first may inordinate action of the external senses, or of the orga- 
be always as a symptomatic affection. whether nic functions, the latter comprehending those diseases 
existing in the acute form, as we observe it in infants, where there is pain in any organ, which, so far as we 
connected with the disease which is popularly called can judge, depends merely upon a nervous affection of 
a ane cr ee game ear op a the part. The diseases which seem to be to the 
nexion with Scurvy, or attacking indivi who have order Erethismus, and to the genus H ia, in 
suffered from a long residence in hot climates. In both particular, are many of them evidently sym tic, 
cases the cure depends upon re male ne “onl or connected with some other disease, which is the 

Purpura, _ Purpara is likewise, at least for the most part, mere- or meclpmae ens pageants: odegy ~ = sapere 

y most distressing effects in fever is want of , and 
nent parts of the body seem to have a tendency to de- after we have removed sumiieeasectde ae. 

woes Perpete hos sidehtaiecbhaae posters rane me em ave hetemewe a i i ents ishment of 
degree of the febrile state, or indeed where this has the henich. The amu peutariee ly to all those atfec- 

are told from high authority er pe ge, Sa find them connected with some more general » 
nies, and especially b the mineral scids, we which chi claims our notice, eee, Seernse 
equally respectable ev in favour of blood-letting. marked above, sometimes become the immediate 
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must also bear in mind, that there are cases in which 

they indicate some local affection of the part or or- 

gan in which, although symptomatic, they are import- 

ant, as indicating the existence of the primary affection, 

or assisting us in ascertaining its nature. Thus, a mor- 

bid increase of appetite, which is denominated. Bulimia, 

is sometimes merely a symptom of Diabetes, and can in 

no de; be relieved by any palliative remedy; while 

at other times it originates from a disease of the stomach 

itself, which may be either structural or functional, and 

will of course acquire its appropriate mode of treatment. 

In the rapid sketch of the practice of medicine which 

we propose to offer to our readers, it will not be in our 

power, nor would it accord with our plan, to examine 

each of these affections in detail. 

With respect to the method of proceeding in their 

management, the first point is to ascertain how far the 

disease is primary or symptomatic ; if primary, whether 

it depends upon a local cause of a mechanical nature, 

upon a visible alteration of structure, or upon an ef- 

fect which operates through the medium of the system 

atlarge. If they are symptomatic, we inquire whether 

we are able to remove them by removing the primary 

disease, or by remedies appropriated to the removal of 

the nervous affection itself. It is not easy to lay down 

any general principles of treatment in a class of affec- 

tions, which are so-various in their origin, and depend 

upon such a diversity of causes. There is scarcely any 

condition of the system by which they may not be ex- 

cited; and with respect to individual symptoms, they 

bear so little relation to their cause, that our judgment 

must be formed more from the general history of the 

case, and from a number of circumstances connected 

with it, than from any train of morbid actions which 

can be detailed, as constituting the essential character 

of the disease. The opposite states of plethora and in- 

anition, of excitement and of quiescence, sometimes pro- 

duce what appears to be the same complaint, and must 

of course be combated in the individual -cases, at one 

time by depletion and by sedatives, and at another 

by nutrients and stimulants. Generally speaking, how- 

ever, we think that the modern practitioners have lean- 

ed too much to the latter class of remedies, biassed by 

their hypothesis of debility, which they have applied 

with so little discrimination to such a variety of dis- 

eases, and anxious to avoid the errors of the older wri- 

ters, who ascribed nervous complaints to the affections 

of a subtile fluid, the existence of which they unfortu- 

nately neglected to ascertain before they assumed it as 

the basis of their pathology. We shall farther remark, 

that what are styled nervous diseases, are much more 

frequently than is commonly supposed, symptomatic of 

derangements of the digestive organs. Some remark- 

able examples of the effect which peculiar states.of the 
alimentary, canal produce upon the brain and nerves, 
are generally known ; of which one of the most:import- 
ant is Hydrocephalus, and we are daily accumulating ex- 
perience of the same kind, with respect to Epilepsy and 
various kinds of convulsions, when not proceeding from 
local or structural causes. Purgatives will therefore be 
always indicated in the Hyperesthesie, if not by. the 
immediate symptoms, at least as a means which is to 
be always tried, even although we proceed .entirely 
upon empirical grounds. 

After we have duly considered how far depletion 
may be indicated, and removed all local sources of irri- 
tation, we then proceed to the exhibition of sedatives, 
of which opium may be regarded as the prototype, and 
that which, for the most part, supersedes all the rest. 

MEDICINE. 
The method in which this medicine operates, and the Practice. 
immediate effect which it produces, have been the sub- 
ject of many volumes, and have formed the ground« 
work of some of the most violent and angry controver« 
sies of modern times. We have no space, nor indeed 
have we any inclination, for entering into these dis- 
cussions ; we shall merely state our opinion, that the 

operation of opium is primarily upon the nervous sys- 

tem, and that it acts upon it as a sedative. Its agency 
is equally extensive with the nervous system itself, and 
it is consequently fi sole ro through the medium of 
so many organs and functions, that we have seldom an 
opportunity of witnessing its unmixed sedative powers, 
without, at the same time, observing some secondary 
effect, which may diminish, or even entirely counteract 
the primary operation. Thus, by lessening the sensi- 
bility of the intestines, opium tends to produce costive- 
ness, and this retention of the facal evacuations may 
prove a greater source of irritation in certain cases, than 
the symptom for which the opium was administered. 
It is principally, perhaps, from this circumstance, that 
there is no remedy which is more uncertain in its effects 
than opium; and besides this, different individuals have . 

remarkable idiosyncracies with respect to it, which of- 

ten interfere with the best regulated plans of the prac- 
titioner, and which cannot possibly be learned, except 
by a previous knowledge of the individual constitution 
of the patient. 

Opium, when given in too large a dose, in an impro- 

er state of the stomach, or indeed to certain indlivée 

duals under all circumstances, produces effects which 

are very similar to those of the vegetable poisons ; and 

on this account, it has always been a favourite subject 

of inquiry to discover a medicine which might possess 

the mere sedative effect of opium, without its delete- 

rious properties. Hyosciamus, hop, the extract of let- 

tuce, and other substances, have been proposed ; but it 

may be doubted, whether every benefit may not be 

gained by a sufficient reduction of the dose of the opi- 

um. Various preparations of opium have also been 

tried with the same intention ; and upon one of these, 

called the black drop, in which the medicine is com- 

bined with a strong vegetable acid, great commenda- 
tions have been bestowed from sources of very high 
respectability. 

Secr. IL Hydrophobia. Canine Madness. 

Notwithstanding the acknowledged obscurity which Hydropho- 
he nature of this disease, we do not bia exists respecting t 

hesitate to place it in the genus Hyperesthesia, as we 

think that the only consistent and probable hypothesis 

of its pathology proceeds upon the supposition of its 

originating in an increased sensibility of the nervous 

system. The exciting cause is well known to be a 

specific contagion, communicated by the bite of a rabid 

animal, and it appears to be always produced by means 

of the saliva being conveyed through the absorbents 

into the circulation. We conceive ‘that the disease 

never originates in the human species from any other 

cause, aiovah certain symptoms, in some measure re- 

sembling it, may have proceeded from other circum- 
stances, but these we shall be disposed to refer to Hys- 

teria, The question is not so easy to answer, whether 

Rabies be capable of being produced in other animals 

besides those of the dog and cat genus, although these, 

when affected, may communicate it to others, as to the 

human species, to horses, and to oxen. The disease 
3 
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: Roeies, saination 1 unaccot in t ever, by the Bint sal which an itecl, we tt eel 
“du ew of breathing. pai iction in t know of no treatment which is more promising, and 
“gion of th ; therefore feel justified in beginning with a very copious 

i to bleeding, which isto be ft 1 ag ag a ll 
ition gene- curial purgative, and when this has operated, by large 

i i the doses of opium, combined with an equal pastity of 
ith inary very idea of re- calomel. We think it extremely important perfect 

#) i advances the pulse quiet should be enjoined, that all motion should, as 

ay ] of irregular fe- much as possible, be avoided ; and especially all unne- 
pes; all th i ich depend upon cessary touching or handling of the patient. On this 

idly acute ; there ae te eerie ted Gaphons may be injurious ; 
the surface becomes aml indeed we think that any remedy which is merely 

of purpose, ought to be abstained from, as likely to do 
i are_tmimthit, from the circumstance of its exciting the 

ions, with a total de- pstient,.or giving him any unnecessary cause for the cuial and exganie, exertion either of his mental or his corporeal powers. 

of cold ie. while indifferent, and is not given to promote some definite 

faculties 

Seer. III. Autalgiee. Painful nervous Affections. 
symptoms and yet ite real horrors have been 

by and superstition of those = We have formed our second genus of the order Ere- Autalg'=. 
ve witnessed it. accounts which are met ee tans Ca depend 

with in the okler writers, of the violent fury of the pa- upon a pri ion of the nervous system, 
tients, and of their to seize the bystauders, and which are characterized by severe pain and un- 
we puley Suptor ious; and the dread of easiness in the part affected. These are frequently 
water, which has viewed in so mysterious a light, symptomatic, but we are often unable to ve 
nies eee i froma the extreme uneasiness more general to which they may be referred ; 

which unhappy sufferer feels in the and even where this is the case, the violence of their 
of iti _ #¥auptoms require our attention to be immediately di- 

Treatments respect to the event of the disease, we believe rected to the local affection. The diseases which we 
it to be always fatal; not only has no cure yet been Serena pemmies Meaiadn, Count 
discovered for it, but it is doubtful whether we are in Spaeeertesy Sa Coma, Ms lynia, 
posession of any plan of treatment, by which its symp- lyne, Gastrodynia, Arthopuosis, Sciatica, and 
toms, when once established, can even be alleviated. Retines $0. wea we angi putes tn nid Lumbago. 
The general mode of treatment has been the adminis- From a view of this list it will appear that these affec- 
tration of large quantities of opium, upon the obvious tions are often attendant upon, or a consequence of in- 

At nevis teeing faa mate of pre- flaromation, and sometines care tiem srectared do- 
—— ; mercury has been given under rangement; yet we have in some cases the most equi- 

forms, but we know of no ra indication, ~ vocal evi » from the effect of remedies, that the 
from or experience, which can led us to disease is seated in the nerves of the part. We parti- 

expect from Alle Fests wore: pentose cularly refer to that most painful affection Prosophal- 
bleeding has been bat we fear with a falin- gia, or as it is popularly terined, Tic doloreux, where 

success. these, which may disease may be clearly traced along the coyrse of'a 
SA SenTONEa is Ae popenrtel ener tet have Spiele fares ne ee 

recourse to, = vari ves, i removed iviclt trunk of nerve, In Se | 
and 
had 

in the cure of Hydrophobia, we have where primary d is most evidently in 
wy wea i ich im most the nervous systent, Wb Sel ditionl erthateams Oh hs. 

creased action in the bloot-vewels to supervene ; and 

Te thie question wo are not able to seourn « calfacte- Pi-The cries Astclglin ecesiee) depends upon Treatment. - 
of minute ci connect: d any of the numerous that have been i with the local situation and functions of the eegan a: nor do we feel mach more hopes from the of de. fected ; and in some of them there are certain remedics 

b 
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of a specific nature, which it is not easy to account for 
upon general principles, of which the use of the oxide 
of bisnrath in simple pain of the stomach may be ad- 
duced as ‘an example. In deciding that the disease is 
either idi ic, or that it must be made the object of 
direct ical treatment, we first inquire whether there 
are any symptoms of inflammation which may tender 
a 5 necessary, or the other means by which we 
subdue the inflammatory action; we then apply blis- 
ters, issues, or other stimulating remedies, upon the 
principle of exciting what is called counter-irritation, 
proceeding upon a general law of the animal economy, 
according to which we remove a morbid action, by sub- 
stituting for ita new, and probably a more consider- 
able one, in some contiguous part, which latter is at- 
tended with no dangerous consequence, and which we 
have it in our power to remove at pleasure. In the 
Autalgie, as well as in the Hyperesthesie, purgatives 
are generally useful, although perhaps not so universal- 
ly ; and opium, if it does not accomplish a radical cure, 
is at least one most effectual means for affording tem- 
porary relief. It has been observed, that some of the 
most severe pains to which the human frame is liable, 
recur at periodical intervals ; and it has been found that 
in these, as in all other periodical diseases, bark, and 
even arsenic, may be employed with success ; this lat- 
ter remedy, however, we should not be disposed to 
try, until all other methods had failed ; and it should 
likewise be accompanied by proper evacuations. Of 
their mode of operation, as well as of the circumstan- 
ces which tend to give the diseases in question their pe- 
riodical character, we are totally ignorant, and our 
practice, in these instances, is entirely empirical. 

Section IV. Nervous Fever. 

Tue second order of the Neuroses is Asthenia, includ- 
ing those diseases which consist in a diminution of the 
nervous energy; and under this we include three gene- 
ra, the first of which is simple Nervous fever. We are 
aware of the apparent incongruity in placing the dif- 
ferent kinds of fevers in different classes, and in sup- 
posing them to proceed from totally different causes, 
connected with a different set of functions, more par- 
ticularly as it must, at the same time, be admited, that 
the two diseases slide into each other by almost imper- 
ceptible degrees, so that it is often extremely difficult 
to know into what class any particular case ought to 
be referred. But, notwithstanding these objections, 
we are clearly of opinion that certain sporadic cases of 
fever, as well as certain general. epidemics, exhibit 
symptoms which may be supposed to arise from a 
primary affection of the nervous system, while the 
sanguiferous system is but little affected, and that the 
two fevers are not merely different gradations of the 
same species of disease, in which the proportion be- 
tween the symptoms remains the same, while the de- 

ee of both is equally diminished. _ We think it is not 
ficult to perceive a.difference in the exciting cause, 

as well as in the effect produced ; for while contagion 
is probably the sole cause of the proper Typhus, or 
putrid fever, the nervous fever never arises from this 
source, but from mental agitation, from over-tatigue, 
froin complete exhaustion, or from other circumstances 
which might be expected to act upon the brain and 
merves, more than upon the heart and arteries. The 
symptoms, and general character of the two diseases, 

we take the most strongly marked cases, are no 

exhibited in moderate doses, and 

for mankin 

CINE. 
less easy to discriminate from each other. In the Nerv. 
ous fever we do not observe the successive stages 
which we have in Typhus; there are no marks of op- 
pression or congestion, nor of the subsequent attempt 
at re-action ; but, from the very commencement, there 
are indications of weakness and irritability, the pulse 
quick and feeble, the heart little affected, net much 
thirst or disorder of the alimentary canal, except a less 
relish for food than ordinary ; while, on the contrary, 
we have delirium, and all that derangement of the 
sensations, which indicates an irregular action of the 
brain and nerves, but, at the same time, without any 
appearance of turgescence in their vessels, or of that 
oppression which arises from a congestion of the fluids. 

n the cure of Nervous fever, we must refer to the 
same principles which we have laid down with respect 
to its pathology ; we require no general depletion, but 
we begin from the first with stimulants and exeitants, 

Se rho to the 
effect which they have in rousing the dormant powers 
of the system. it is obviously of great importance to 
remove, if possible, the exciting cause, when it still 
remains applied, and in the later stages of the disease 
we mist have recourse to stimulants and tonics, and 
shall find the proper management of the diet a most ef- 
fectual part of the medical treatment. It is in fevers 
of this description that wine becomes a valuable reme-~ 
dy, and it is often found more grateful to the stomach 
than any stimulating compound which we can procure 
from the apothecary. It would have been fortunate 

if its use had been restricted to this dis« 
ease, and had not been extended, by a false or imper- 
fect analogy, to other affections which it resembles 
scarcely in any thing but in name, 

Section V. Anesthesia. 

Tur second genus of the Asthenia, Anesthesia, is 
divided into complaints which consist in general debi- 
lity of the nervous system; defects of the external 
senses, not depending upon a change in the structure 
of the organs; and in debility of the organic functions. 

’ The two first of these subdivisions may, almost all of 
them, be considered as symptomatic of some more ge- 
neral affection; the latter, under which we include 
Aphonia, Dysphagia, Anorexia, Dysuria, and Anaphro- 
disia, are not unfrequently primary, although at other 
times, like the former, only symptomatic. They de- 
pend occasionally upon an obvious change of mecha- 
nical structure, when they properly belong to a differ- 
‘ent part of the nosological system, and must be remov- 
‘ed by mecanical remedies, as is frequently the case with 
Dysphagia and Dysuria. When, however, they are 
‘merely nervous affections, the cure is to be accomplish- 
ed upon the same general principles which were detail- 
ed above, regard being always had to the local situas 
tion and specific functions of the part. 

Section VI. Apoplexia, Apoplexy. 

Tue third genus of Asthenia is formed by the Dys- 
cinesie, those diseases which essentially consist in a 
loss or diminution of the power of voluntary motion, 
arising, for the most part, from an organic derange- 
ment of the brain; we include under it the species 
Apoplexia, Paralysis, Hydrocephalus, and Lethargus. 

Apoplexy is characterized by a sudden abolition, or 
considerable diminution of both the external and the 
internal senses, and of the power over the muscles of 

Practice. 
_—_ 

Treatment 

Anesthe- 
Sia. 

Apoplezia. 
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Practé Se a ee ee we | the orga- ially the carbonic acid, and intense cold, which, Practice. 

- Sriedices contione to perform their actions. The although they induce the symptoms of Apoplexy, may tr 
pulse is, however, slow and , and the inspi- 
ration after long intervals, and accompanied 

SSRRInY ss mech Unailiads tt the potions io ence sensibility so much impai ient is uncon- 
scious of the most powerful impressions that can be 
made upon him. The immediate cause of Apoplexy 
ai to be, almost in every instance, the effusion of 
b or serum on the su of the brain, or into 
some -f its cavities, gad gt ane may be nie 

is organ, us prevent it ing 
its due ge Ap ogee i hilly, however, zit ease 
persons to be with symptoms, whi e 
every claim to be considered as apoplectic, where, from 
the complete and very speedy recovery that takes place, 
we are unavoidably led to conclude that no consider- 
able injury has occurred to the structure of the brain, 
an opinion which has been confirmed by some cases of 
dissection, although it is obvious that such o} ni- 
ties can only be of accidental occurrence, w the 
patient has died from some other cause soon after his 

be of a peculiar temperament or ly conformation ; 
necks, and 

istence, but we doubt much whether we have any cer- 
tain means of ascertaining them before death from the 

ve be fee Trae of the disease cause i is su to be 
« tebgition of Biced in the vonscls of ta'tocin, pros. 
rally terminating in effusion ; it has been a controvert- 
ed question w @ proper can be pro- 
duced by the mere ulation of in the vessels, 
without absolute effusion taking place, a question which 
we should be disposed to answer in the affirmative, al- 
though it is difficult to prove the point by a reference 

haps be supposed to act u the nervous system. 
ase , by Dehinishing the vensibilit of all its par 
rather ham by Earns any local affection upon the 
brain in particular. After a severe attack of Apoplexy, 
except it arise from some obvious external cause, the 
functions, both of the body and the mind, seldom re- 
gain their former vigour, and, for the most part, 
either one side of the body is left without motion, con- 
stituting what has been termed Hemiplegia, or the whole 
of the voluntary motions and mental powers continue 
in a very imperfect and enfeebled state. We have 
sometimes curious instances of the loss of individual 
faculties, as the memory of names, of dates, or of places,. 
and occasionally of a particular : such cases 
have given rise to many pathological and metaphysical 
ait, but these do not hitherto appear to have 
been sanctioned by the results of our anatomical exa- 
minations. 

pe cause of the disease, should this still remain 
applied, and afterwards in endeavouring to relieve the 

ion of the vessels. This last is attempted b 
large bleedings, which are thought to be more effectual, 
when the vessels near the head ure opened, such as the 
jugular vein or the temporal artery ; we may also take 
lood from the cutaneous vessels by the scarificator or 

by leeches, and afterwards apply large blisters to the 
neck ; along with these drastic purgatives are to be 
given, so as to procure a free evacuation from the 
bowels, Where the disease-a to have been im- 
mediately produced by repletion of the stomach, or b 
any noxious substance received into it, an emetic will 
be , but in other cases vomiting is thought to be 
rather injurious, or at least does not seem to have any 
claim to be considered as a remedy of general applica- 
tion. When depletion has been carried as far as has 
been thought , or as the state of the patient 
will justify, little efficient treatment remains to be em 
ployed ; stimulants mast at first be used with great 
caution, as any of over-excitement might bring 
back the original complaint ; the longer the disease has- 
continued the more freely they may be given; but it 
must, at the same time, be confessed that we can have 
less ex ion of benefit from them. Upon the whole, 
if the complaint be not relieved, either by the efforts of 
nature, or by the operation of our remedies soon after 
its first invasion, we are not to hope for much advan. 
tage from any thing that can be done in future, but 
must confine ourselves to relieving particular symptoms, 
and soothing the helpless condition of the patient, by 
an attention to a variety of minute circumstances, for 

to dissection, Se ee, ee ne etal restase which no general rules can be prescribed. 

Sibi plore ; petty lw. Ap = cammlotion ‘he e , $0 as a ion. - 
—s causes .< A are various, but may, for as Pare a Paralysis. ry: ‘ 

the m erred to those circumstances which lysis may be regarded as a partial Apoplexy, an ibs. 
increase Boaiteeetes of the blood through saeeniadios of is, in most instances, the sequel of that disease, when it age 
the head, or retard its egress from them. Violent - 
cise, sudden fits of passion, severe mental exertions of 
oF See Sree pastures of the 
plication sun's rays to the 
chanical in ries of the px " 
ance in inki 

exy, and may be obviously ac- 
above principle. There are, . 

ever, other causes, such as nafcotic poisons, metallic 
fumes of various kinds, some of the unrespirable gases, 

does not terminate fatally. The two diseases originate 
from the same causes, and commence nearly with the 
same symptoms in the most severe kind of Palsy; but 
besides these, we have partial Paralysis, sometimes of a 
singJe limb, or even of a single muscle, which proceeds 
entirely from some local injury of the nerves of the part. 
We have also another variety of Palsy, in which the 
affection is general, but less violent, where there is no 
sudden seizure, and where the loss of sensation and 
motion is not complete in any one part, but where there 

The cure of Apoplexy consists first in removing the Treatment. 
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Practice. is a degree of weakness over the whole body, and espe- 
—Y~" cially in the voluntary muscles, accompanied by tremor, 

partial convulsions, numbness, and frequently by a ge- 
neral wasting of the part. This kind of Paralysis is 
the consequence of the excessive use of opium, or a too 
free indulgence in ardent spirits, and is occasionally 
observed to come on in old age without any assignable 
exciting cause. In the more severe cases of Palsy, and 
in those that are left after an apoplectic attack, we 
usually find that exactly one half of the body is affected, 
constituting the variety of Hemiplegia; and upon dis- 
section we find, in most of these cases, that the injury 
to the brain is on the opposite side to that of the paralytic 
limbs, a fact which has been much employed by those 
who have speculated upon the pathology of the nervous 
system. Another variety of Palsy is Paraplegia, where 
the diseased is separated from the sound part of the body 
by a transverse section ; this proceeds, in almost all 
cases, from an injury to the spine, and of course the 
extent of the disease depends upon the part in which 
the spine is affected. 

Treatment. Where the Paralysis occurs in its violent form, or is 
the sequel of Apoplexy, its treatment must, in every re- 

et, coincide with what was recommended above for 
this complaint: we must begin with copious depletion of 
the sanguiferous system, then administer active purga- 
tives, apply blisters, and gradually have recourse to sti- 
mulants. But, in many cases, the accession of Palsy does 
not indicate that state of the blood vessels, which leads 
us to suppose that bleeding is necessary ; and although, 
perhaps, purgatives are always proper, we place our 
chief reliance upon the stimulating plan, after we have 
done al] that lies in our power to remove the exciting 
cause. The stimulants that have been employed in 
Palsy, both general and local, are very numerous; the 
choice must depend upon circumstances connected with 

_ the nature of the constitution of the patient and the 
part affected. They consist both of various articles of 
the materia medica, and of different mechanical appli- 
cations ; among the former, we may enumerate ether, 
and spiritous compounds, lytta, oleum terebinthinz, am- 
monia, sinapis, the warm essential oils, and the whole 
class of vesicants, and rubifacients. Among the more 
efficacious of the mechanical applications, is friction in 
various forms, hot fomentations, electricity, and gal- 
vanism, a remedy which, however, has not answered 
the high expectations that were formed respecting it: 
the natural thermal springs are had recourse to with 
benefit in the later stages of Palsy. 

Partial pale It would be incompatible with our object to point 
sies; dis- out the means employed for removing the various local 
ease of the causes of Palsy; but there is one that is connected 
ee with diseases of the spine, which forms so important 

an object of our attention, as to require being distinct- 
ly noticed. When the disease occurs spontaneously, .it 
has been conceived to originate from a scrofulous ten- 
dency in the constitution, and it must therefore be 
combated by all those means which are supposed to be 
useful in counteracting this tendency. actitioners, 
however. are but too well aware of the little benefit 
that is to be derived from the most approved of these 
means, and generally all that lies in our power is to 
endeavour to remove the local complaint, and this has 
been usually attempted by the application of caustic 
issues near the effected A new plan of treatment 
has been lately proposed, in which, instead of issues, 
the patient is strictly confined, for a great length of 
time, to the horizontal posture. When we consider 
the nature of the affection, and especially when we 

perceive the ravages which it commits in the structure Practice. 
of the bones, -we can scarcely imagine how mere rest, 
although a powerful adjunct, can alone perform a cure, 
and we are led to conjecture, that in those cases where 
this plan has been successful, the symptoms depended 
simply upon weakness, or a loss of voluntary power, 
arising from a nervous affection, but without any struc- 
tural disease. In Palsy of long continuance, where the 
original cause of the disease is removed, and where the 
structure of the part is irremediably injured, it has 
been found of great importance for the patient to use 
as much voluntary exertion as possible in the affected 
muscles, and in’ this way the healthy action has been 
réstored in parts which were previously almost quite 
useless. 

Secr. VIII. Hydrocephalus. Water in the Head. 

We have placed this disease in the genus Dyscinesia, Hydroce- 
although it is in fact a species of dropsy, because both phalus, 
its symptoms and its treatment connect it more with 
the primary diseases of the nervous system, than with 
those of any other part of the animal economy, ‘The 
origin of this disease, and its predisposing causes, are . 
obscure: it affords a Becetie § instance of the exist- 
ence of a peculiar train of symptoms, indicating an af- 
fection of a part remote from that whence they might 
naturally be supposed to proceed, and of the sympath 
between two perts, not related to each other by their 
local situation, or by any obvious action of their func- 
tions. The disease, when it exists under its usual 
form, commences with fever, violent pain of the head, 
characterized by an acute darting sensation, which is 
generally felt in the temples or across the forehead ; 
great sensibility to light and noise, extreme agitation 
and restlessness, with the expression of sudden parox- 
ysms of severe suffering; along with these symptoms 
there is great derangement of the digestive organs, 
vomiting, and obstinate constipation, with a peculiar 
morbid appearance of the evacuations. After these 
symptoms have continued, the state of excitement ap- 
pears to be succeeded by one of oppression; there is.a 
considerable degree of coma and stupor, while the 
pulse becomes preternaturally slow, the pupils dilated; 
and the bowels still more torpid. The indications of 
severe suffering are exchanged for those of insensibili« 
ty, and at length a complete state of Paralysis supers 
venes, and announces the near approaches of death, 
The acute disease is seldom, if ever, found after the 
age of puberty: it has been supposed, although, as we 
think, without sufficient foundation, to be connected 
with a tendency to Scrofula or Rickets; it is, however, 
hereditary, and therefore may be conceived to attach 
to some original peculiarity in the structure of the 
body. Its exciting causes are not well ascertained ; 
for although it may occasionally appear to follow an 
injury of the head, in most cases we are unable to trace 
it to any thing of the kind. With respect to its proxi~ 
mate cause, we apprehend it must be regarded as ori- 
ginating in an inflammatory action of the capillaries of 
the brain, although probably of some specific kind, and 
that the effusion of the fluid is the consequence of the 
increased action of the vessels. In what consists the es« 
sential difference between Hydrocephalus and Phreni« 
tis is not well ascertained, whether upon a different set. 
of vessels, or upon a different action of the same ves«, 
sels; the diseases are, however, in all respects very 
different from each other, both with respect to their 
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Practice. ms and their treatment. The connexion which 
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ly increase, and by a diminution of the nervous 

18 
Practice. 

Seer. [X. Spasmi Epilepsia. Epilepsy. —~ 

After the two first orders of the Neuroses, including Epilepsy. 
the diseases that are characterized respectively by an 

er, 
we come to the third order, where it is exercised in 
an irregular manner; to these we give the name of 

i. We derive the genera of the Spasmi from the 
relation which the part affected bears to the exercise of 
volition, into diseases of the voluntary muscles, the in- 
voluntary muscles, and those which possess a middle 
eS a a t of 
the species ing to us is Epi 5 
This disease may Ee thortly dhagi wollen qstaision 
of violent convulsions of the whole body, with a loss 
of sensation and voluntary motion. Each’ attack con- 
tinaes for, conyparatively, a short only, when 
the patient, recovers his usual state of body and mind, 
and experiences a of stapor and drowsiness, but 
without any recollection of what has . Al 

» however, the effect of a single fit is not pro- 
ductive of any visible change upon the animal economy, 
yet, when the disease recurs frequently, and the attacks 
are violent, the functions that upon the nervous 
system gradually become weakened, and ultimately 
much déranged, so as to bring on imbLecility of the men- 
tal faculties, and an imperfect power over the voluntary 
muscles. It has been usual to divide Epilepsy into 
idi and sympathetic ; the latter being supposed 
to upon some obvious exciting cause ; but we 
do not apprehend that there is any real foundation for 
this division ; it in fact amounts to no more than that 
in some cases we are able to detect the exciting cause, 
while in others we are ignorant of it. The exciting 
causes to be very various, originating from a 
—_ of different circumstances, that dif. 

relations to each other, and all iuce nearly the 
same sym Those that generally fall under our 
observations are, 1st, Injury and malconformation of 
the skull, or the parts included in it; 2d, Certain states 
of the alimentary canal, particularly worms, or that 
morbid condition of their contents which is supposed 
to be favourable to the production of these parasitical 
auimnals; 3d, The peculiar irritation caused by teething; 
4th, Violent mental emotions, especially surprise and 
terror; 5th, Repested intoxication ; and, lastly, an he- 

tendency in the constitution, which we are 
not to describe or define, although we can have 
little doabt of its existence. The invasion of Epilepsy 
is sometimes so sudden that the patient has not the 
least warning of its a , but falls down at once 
in a state of complete insensibility, at other — there 
is « feeling of oppression in the head, with vertigo, 
dimness mY sight,” and confusion of thought, and ont 
sionally there is a peculiar sensation of cold, which has 
been named the aura epileptica, passing up from some 
part of the body to the head, when the complete pa- 
roxysm comes on. 

As the disease seems to originate from such a varie- Treatment. 
ty of causes, 60 its is extremely uncertain, 
and its cure has been attempted by a great variety of 
means When the exciting cause is clearly ascertained, 
we, of course, direct eur whole attention to the remo- 
val of it; and the success of our a! in this way 
must entirely the degree in which this 
can be accomplished. hen the cause is not obvious, 
we have but little to guide us in our operations, except 
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existence of the tania, more especially as the indications Practice. 
of its presence in the intestines are not always very ob- 
vious. 

Nearly allied to Epilepsy, and perhaps differing from Convul- 
it chiefly in degree, are the convulsions with which siors- 

‘14 
Practice. a reference to the general state of the functions, and 

some analogies which are too often very obscure and 
uncertain. The state of the bowels is one of the first 
things to be attended to; and, in children, we are of- 

ten able to remove very formidable attacks of the dis- 
ease by completely evacuating the alimentary canal. 
It is generally the custom to make calomel one of the 
principal ingredients in the purgatives that are admini- 
stered in Epilepsy, and it is probably used with more 
advantage when united to jalap, scammony, colocynth, 
or some of the drastic medicines of this description. 
When the digestive organs seem to suffer from acidity 
and flatulence, or from any other particular symptom, 
we are to endeavour to remove them by the appropriate 
remedies ; and when there is a general weakness of the 
digestive organs, we employ, according to circumstances, 
stimulants, stomachics, and tonics, It has been pro- 
posed, in those cases where the fit is preceded by the 
aura, to cut off the communication between the part 
whence the peculiar sensation proceeds and the brain, 
by compressing the nerve, or even dividing it ; but it 
is doubtful how far this practice has been attended with 
success, or how far we ought to expect any benefit 
to be derived from it. When there is no obvious ex- 
citing cause, and when the different organic functions 
do not exhibit any evident irregularity, we can have 
but a faint prospect of removing the disease ; and our 
practice must, for the most part, proceed entirely upon 
empirical principles. In this, as in all other similar 
cases, we find, that in proportion to.the obscurity of the 
complaint, and the real difficulty which there is in re- 
lieving it, so is the number of infallible remedies that 
are held out to the hopes and fears of the unfortunate 
sufferers. The remedies that have been proposed for 
epilepsy under this form of the disease may be divided 
into three classes, those that are called antispasmodics, 
generally possessing some property that powerfully af- 
fects the external senses; tonics; and a miscellaneous 
description of remedies, which can only be referred to 
their power of acting upon the imagination. Some of 
the principal antispasmodics are ether, valerian, castor, 
and musk, to which it has been the custom to add 
opium, and various other sedatives. In certain cases of 
convulsions, we conceive it not impossible that benefit 
may have been derived from these substances; but 
we have no conception that they can have any great 
power over proper Epilepsy. The second divisien of 
remedies, the tonics, although of very problematical 
operation, possess more claim upon attention. Of these 
the most eer are certain metallic salts, as the ni- 
trate of silver, cuprum ammoniatum, the oxide of zinc, 
and various salts of iron and arsenic. In what manner 
these substances act, and for what particular varieties 
of the disease, or states of the system, they are each of 
them more particularly serviceable, are points on which 
we have little certain knowledge. Vegetable tonics are 
among the remedies usually prescribed for Epilepsy ; 
of these cinchona may ke supposed to supersede all the 
rest, although, by way of giving variety to our prescrip- 
tions, we may substitute other articles of the same de- 
scription, or may occasionally give them in combina- 
tion. We have mentioned worms among the exciting 
causes of Epilepsy, and this appears to be the case 
more pattlcatars with the tape-worm. As the oil of 
turpentine seems. to act very powerfully upon these 
animals, we may be fairly allowed.to try the effect of 
turpentine in all cases of Epilepsy that have baffled‘our 
other means, even when we have no evidence of the 

4 

children are so frequently attacked, more especially 
about the period of dentition. These affections are ge- 
nerally removed as the exciting cause ceases to operate, ' 
and are not productive of any permanent injury to the 
constitution. It is, however, necessary to use the ap=" 
propriate means for facilitating the passage of the teeth 
through the membrane that covers them ; while, at the 
same time, it will be desirable to evacuate the bowels 
completely, and to be extremely guarded with respect 
to the diet. The paroxysm is supposed to be shortened 
or relieved by immersing the patient in the warm bath; 
and it is a remedy which may be always employed with. 
safety, if not with advantage. 

Sect. X. Hysteria, Hysteric Disease. 

Hysteria is a disease of so multifarious an aspect, Hysteria, 
which exists under such a variety of forms, differs so: 
much in its violence at different timés, and is so pecu~ 
liar in its nature and in its effects wpon the animal eco-. 
nomy, that we feel some difficulty in giving a concise 
and summary account of it. 

It usually occurs in fits or paroxysms, which consi- 
derably resemble those of Epilepsy, except that they are 
less violent, and that the consciousness is not altogether. 
lost ; but there is the same convulsive exertion of the 
limbs, and the sensations and mental faculties, although 
not entirely suspended, are much disordered and ~~ 
verted. There is likewise in Hysteria a sym which 
may be conceived to bear some analogy to the aura'epi- 
leptica, which has obtained the name of the globus hys- 
tericus. It commences with a peculiar feeling of pair 
and distention in some part of the abdomen, which.gra~ 
dually rises up the course of the intestinal canal until it 
reaches the stomach, and, finally, the upper part of the 
throat, where it remains stationary, and seems to threat~ 
en immediate suffocation. The convulsive affections 
now come on, and are attended with faintness and par~ 
tial insensibility, while the patient laughs and cries al- 
ternately, exhibiting almost an appearance of delirium 
or fatuity, until the paroxysm is terminated by an 
eructation of flatus, to which succeeds a copious dis~_ 
charge of pale urine, and sometimes a degree of stupor 
and drowsiness. ; 

The nature of the convulsions, as well as of the other 
symptoms, varies in all possible ways. Sometimes the 
limbs are rigidly fixed in‘one position ; at other times 
they are violently agitated: occasionally there is a ge- 
neral stupor approaching to coma ; at other times pains 
are felt, which are so violent as to.cause the patient to. 
utter the most horrid screams. 

There is something very mysterious about the excit- 
ing causes of rik foo It appears, in many cases, to be 
merely a mental affection, induced by violent passions 
or strong emotions ; and so much is this the case, that 
the patient is certainly able, by voluntary exertion, to 
prevent the accession of the disease, which, if it had 
been suffered to proceed in its usual course, would have 
assumed the formidable appearance that has been de- 
scribed above. The symptoms are frequently induced 
by a kind of imitation, where the sight of a patient la-. 
bouring under the disease will bring a similar disease 
on the bye-standers, These facts have led some. per= 
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leg of one side more than the other. It consists in a Practice. estates cod i to consider 

Hysteria as a fictitious complain 
dential of the She Wid; Tike ten engres. 

for the purpose of exciting sympathy, or other similar 
in extent this may be true; but we 

a that no one who has frequently witnessed 
disease in its form can suppose that it is 

we cannot conceive bow any vo- 
the effects upon the various 

observed in 

always 

ay ore 

It is well known that Hyste- 
almost entirely confined to females, and, among 
it is generally met with in those of feeble mus- 

ility. Some 

3 Ff i e 5 f 3 i iE 
HIE HH : 

' 
course of the disease, we are to be especially careful 
preserve # very open state of the bowels, = 

Sect. XI. Chorea. St. Vitus’s Dance. 

This is a peculiar kind of convulsion, which princi- 
pally affects the extremities, and generally the arm and 

5 

loss of volun wer over the parts, so that the pa- 
tubs to'Gtahile fo eee tes ta the required direction, 
while they are subject to a variety of spontaneous mo- 
tions, which hé has it not in his power to restrain. 
Other of the body, especially the face, are sub- 
ject to involuntary eaeed and, when the disease 

0) is violent, and has been of long standing, the speech 
becomes affected, and at length. a degree of fatuity su- 

Chorea makes its first appearance almost exclusively 
in young for three or four years previously to 
the period of puberty ; but if it be aabintinatel by 

remedies, it will continue, in a certain ,, 
a long period, or even during the remainder of life. 

The patients are generally of a delicate habit of body, 
ee ee ey of nourish- 
ment, fresh air, or bodily exercise. It occasionally oc- 
curs in paroxysms, or, at least, is more violent at some 
times thant others; but generally its progress is gra- 
dual, first exhibiting itself in certain ures OF mo- 
tions of the limbs, which seem rather objects of ridicule 
than of medical treatment. Sometimes the first symp- 
pera eecemer enemy,» svqeabe: Sealy ing, | 
similar to what we observe in slight paralysis. Along 
with the more iate symptoms, we generally 
find, that the digestive organs are deranged, and espe- 
cially that the bowels are torpid. The disease, in some 
cases, a to be 

can be referred. It is said ax aay eee a po 
spontaneously at the age of puberty, we doubt the 
correctness of this observation. 

The cure of Chorea has been attempted by various Treatment. 
means that are opposite to each other. By some 
authors deplation ie recommended, while, by aoe 
tonics and stimulants are prescribed ; and in each case 
the remedies are directed generally, with little regard 
to the nature of the individual cases, or the difference 
which may exist between them. This appareit incon- 
sistency, depends partly upon the nature of the 

nt, which, like some others of the Neuroses, 
may arise from causes that are almost diametrically 

to 

state of the bowels be alwa 
the first object of attention; that brisk cathartics 
administered, consistin calomel combined with a 

disease might lead us to expect ; 
i the tribe of antispasmo- ‘ein of the 

nerves which supply the affected part, ex ially to the 
different regions of the spine, has been found a useful 
—- mercury given so as to affect the system, has 

ren strongly recommended by some writers, and like- 
wise electricity; but we do not feel much confidence 
in either of these remedies. We need scarcely remark 

to 
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Tetanus. 

Treatment. 
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Seer. XII.’ Tetanus. 

By Tetanus, in its most extensive sense, we mean 
a rigid contraction of any muscle or set of muscles ; 
but it is usually applied to a general condition of the 
system, where all the muscles of the body, and espe- 
cially those of the trunk, neck, and jaws, are in a per- 
manently contracted state, so as to render the patient 
almost incapable of motion, speech, and deglutition, 
while the most acute pain is experienced in all the af- 
fected parts, and particularly about the pit of the sto- 
mach and over the abdomen. The disease is some- 
times principally confined to the jaws and the neigh- 
bouring parts, whenit is styled Trismus or locked jaw. 
It usually commences with a degree of stiffness in the 
back of the neck, with some difficulty in opening the 
mouth; to this succeeds the rigidity of the muscles of 
the trunk, where it is often so violent as to bend the 
body into the form of an arch, and it finally extends 
to the extremities. The disease is aggravated by par- 
oxysms, which are generally, but not always brought 
on by some voluntary exertion, as by changing the 
posture, or by swallowing, when the contractions be- 
come much more forcible, and the pains more acute, 
until the patient is carried off in one of these acces- 
sions, exhausted as it were by his excessive exertions, 
and worn out by the violence of his sufferings. The 
exciting causes of. the disease are of two kinds; the 
most frequent in this climate is a certain species of 
mechanical injury, not productive of much pain, but 
exciting a specific irritation, which, from some unknown 
cause, affects the nerves so as to induce’ the disease. 
Wounds of a nerve are perhaps the most frequent 
cause, but laceration of a tendon is also said to excite 
it; and it.is often observed to follow gunshot wounds 
or surgical operations, in which large bones have been 
divided ; in these cases it is generally supposed that a 
loose splinter of bone has been left in the wound, that 
a nerve has been torn, or perhaps ‘included in a liga- 
ture. The other class of the exciting causes of Tetanus 
is even more obscure ; it occurs principally in hot. cli- 
mates, and generally originates from those circum- 
stances that are supposed suddenly to check the cuta- 
neous perspiration, where the body is exposed to damp 
and cold’ after great heat; of these one of the most 
frequent occasional causes is sleeping on the moist 
ground, after violent exercise under a tropical sun. 
It does not appear that the symptoms of the disease in 
these two varieties are materially different, although 
arising from such different causes; but these of the 
latter kind, which are termed idiopathic, are, for the 
most part, less violent than such as arise from wounds 
or other mechanical injuries. Although fever is not 
an essential symptom of the disease, yet after it has 
subsisted for some time, the pulse becomes accelerated 
and the temperature increased; and it has been sup- 

sed that the best means which we ‘possess of form- 
ing a prognosis is derived from the state of the pulse, 
especially with respect to its velocity. 

In attempting the cure of Tetanus, the first object is 
to remove the source of irritation, if it depends upon 
any obvious mechanical cause; if it proceeds from a 
wound of any kind, it has been recommended to di- 
vide the nerve which passes from the wounded part. to 
the brain; but this practice has not been attended 
with the expected relief, nor has even amputation of 
the limb been successful, when the disease has once 
taken possession of the constitution. Applying caus« 

tics, or heating stimulants, as the oil of turpentine, to Practice. 
the wound, so as to produce a copious suppuration inthe —\——" 
pe has been thought to afford a probable means of re- 
ief, upon the principle that where Tetanus has followed 
from a mechanical injury, the discharges have assumed 
an unhealthy aspect. It is, however, extremely doubt- 
ful whether any advaritage has been derived from 
these practices, and at all events our main reliance is 
to be placed upon internal remedies, of which the 
most important is opium. When the symptoms of the 
disease unequivocally manifest themselves, we must im= 
mediately have recourse to this medicine in frequently 
repeated doses; the extent of the dose must depend upon 
the effect which it produces on the system; but the quan- 
tity which has been taken in this disease is very large, 
and much more than could have been borne in the or- 
dinary condition of the functions. Many substances 
have been united with opium, upon the idea of increas- 
ing its efficacy, but it may be questioned whether they. 
are of any essential benefit; perhaps indeed in those 
cases where there is much fever, a combination of 
opium and ipecacuanha may be preferable to opium 
alone. Some cases are upon record where idiopathic 
Tetanus has been relieved by dashing cold water over 
the patient, or by immersing him in the cold bath, but 
this has probably been in the slighter cases only, and 
in Tetanus from wounds has been found completely 
useless, perhaps even injurious; for in such cases the 
sensations of the patient rather indicate the application 
of warmth than of cold to the surface. Besides the in- 
ternal exhibition of opium, it has been found to pro~ 
duce its appropriate action on the system, by being 
rubbed on the skin in the form of ointment ; when the 
process of friction does not add to the sufferings of the 
patient, this will at all times be found a useful adjunct 
to the internal exhibition of the remedy ; and where 
the deglutition is very much impeded, we are under the 
necessity of entirely depending upon it. Mercury, 
which in modern times has been regarded by some au- 
thors as a universal panacea for all complaints, has 
been employed in Tetanus, and as we are informed, 
with the usual success; but it has not produced the 
same good effect in other hands, Wine or ardent spi- 
rits, taken in large quantities, has been recommended 
in Tetanus, and some cases are upon record where this 
plan has appeared to be successful; but, upon the 
whole, we think it is less effective than opium, and we 
perceive no motive for preferring it. Purgatives in 
this, as in all the Neuroses, are valuable adjuncts to our 
other remedies, but in Tetanus we are not to depend 
upon them as affording a radical means of cure. 

Secr. XIII. Colica. Colic. 

Perhaps the only idiopathic disease which can be Colica. 
considered as belonging to the next genus of the 
Spasmi, those which consist in an irregular action of 
the involuntary muscles, is Colica. Colic consists in 
pain of the bowels, especially characterized by a twist- 
ing sensation in the umbilical region, accompanied 
‘with spasmodic contraction of the abdominal muscles 
and obstinate costiveness... There are many varieties of 
Colic, which are clearly referable to different. excitin 
causes, but which nearly resemble each other in their 
symptoms: the peculiar state of the digestive organs, 
and of the biliary secretion ; various articles of food, or 
merely an excessive quantity taken into the stomach ; 
retention of the feces; the application of cold and 
moisture to the feet; perhaps worms; and certain me- 

5 
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u Ie foundation for subsequent returns of it, which may Practice. . 

of Gout © extremities, andit has terminate either in acute inflammation, or may lead ta —v— 
some organic disease of the part, less rapid in its pro- 
gress, but equally fatal in its ultimate result. , 

We have placed in this part of our system the dis- Tympani- 
ease of Tympanitis, an affection which is characterized t's 
by an enlargement of the abdomen, caused by a col- 

very violent degree, os of lection of air, either contained within the intestines, 
inverted, the frecesareeven or diffused through the cavity of the peritoneum. Al- 

though it is generally described as a primary affection, 
we think there is much obscurity attached to it, and 
we are even disposed to doubt of its existence as more 

what hes been called an intussusception: than a mere symptom of Dyspepsia, at least in that va- 
im this aggravated form has been termed riety where the air is retained within the bowels. With 

Hleus, or the Hiac passion. There is no fever necessarily respect to the other variety, it must necessarily be the 
connected with Colic, and by this circumstance it may result of » structural derangement of the part, as con- 
be distinguished from Enteritis; another diagnosis is, sequent upon some other disease, and is obviously ins 
that in is the psin of the abdomen is mereased compatible with the existence of the patient for any 

i ic it Fae length of time. Many of the cases which have 
described as Tympany we should be disposed to 

refer to Dropsy, and others to enlargement of the me- 
qenertond, is liable to produce inflammation. senteric glands, in both cases accompanied by flatus 

thee account, when it is violent, we ene ee em lence, arising from the weakened state of the digestive 
i i 1 organs, which usually attends this complaint. 

| t .. ny Ta Lik fart Z He FLHMTIUE 
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state, and renders the exhibition of ives more Section XIV. Pertussit. Hooping-cough. 

“ The third genus of the Spasmi contains the diseases Pertussis. 
» severe, this is a point which it is often difficult to ac. that originate from irregular contractions of the semi- 
complish. For the most it is to voluntary muscles, consisting alinost exclusively of cer- 

i on tain affections of the thorax. or the parts immediatel 
intestines, connected with it. The disenses which may be se 

yet sometimes the stomach is relieved by the free eva- ec as primary, or of suffictent importance to claim our 
cuation of its contents, and occasionally a dose attention, are Tussis, Pertussis, Dyspnea, Asthma, and 
of opium is useful under these circumstances. We are, Angina pectoris. Although we think that cases of 
Paes oo nay ae upon parge- cough occasionally occur, which cannot be referred to 
tives, 1 ine repeated doses, of any more general effection, and which must be regard- 
soch strength as the bear, and in the form ¢d as merely nervous, yet, as the disease is generally 
which is least obnoxious by their bulk or their sensible *ymptomatic, and when it is not so, muy depend upon 
qualities. The operation of is mach pro- a variety of causes, which must necessarily render it 
Perper pan which be as ious as almost impowible to ley down any principles 
the parte will receive; and we may render more for its cure, we shall not attempt to give any farther 

a ee are ient with them. account of it in this place, but shall proceed to the 
* — The choice of the purgstive upon a variety of consideration of the next species, Pertussis. This isa 
circurustances, connected with the habits and constitu. peculiar kind of cough, which is characterized by se- 
tion of the for which it is not easy to laydown eral symptoms that point it out as a disease of a spe- 
2 rules. a gmp cific nature, a circumstance which is decidedly proved 

in calomel, either or combined with some ee eens only once during the life 
drastic, as colocynth or scammony: where the sto- each individual, and by its being propagated by 

_ taach will retain it, and the disease is not too violent, jon. It comes on in violent paroxysms of re- 
oleum ricini is a safe and effectual remedy, and in most short expirations, which are succeeded by a 
cases the neutral salts, expecially the of mag- quick, inspiration, attended with a peculiar sound, 
ta eh awe more pow- has obtained the name of hoop, or whoop, from 
erful remedies, a aerens often much distressed which one of its popular names, that of Hooping cough, 
with flatulence, he may obtain temporary is derived. The paroxyem is often terminated by vo- 
relief by carminatives and stimulants; the latter, how- miting, and induces a state of great debility and ex- 
ever. eanaines a — eens — ie, however, is so transient, that after 
bowels fully evacuated, : is general jent been struggling for bresth, and a 
relieved or peepee me but if thie: be net then saidipahnan expliteie sir Gia eseneets hie fotrtons 
the case, we may ) opium. Should resume their natural state, and he exhibits scarcely any 
there be a a Paar » “an which is-in- traces of — As bam es is contagious, and 
oreased —— icating @ tendency to inflam- occurs once only during life, it necessarily happens that 

mato ee will be po nee py rer aren regu sjets of re _— ; ™ most cases not uring childhood, 
we shell find relief from hot fomentations or the warm age scems to be equally liable to ion sttaahhas There are 
bath. Persons who have suffered from Colic should be few circumstances in pathology which are more diffi- 

- to ope — ih ae eae ee oe monner ie which a disease like 
cough i hich is not ne- | tt of the ie coping can prove contagious, w 

— _ = . complaint always lays the cessarily of a febrile phen where there appears to be 
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no matter generated which can be the medium of in- 
fection, and where there is nothing of the putrid or ma- 
lignant nature, which is supposed to indicate a tenden- 
cy to decomposition in the constituents of the body. 
Asa point of practical importance, it has been ques- 
dieiitd tlnaien the contagion can be conveyed by a 
third person. We are not in possession of any facts 
which can enable us to decide positively on this sub- 
ject, but we should suppose that this could not be the 
case, but that the breath of the patient must be actually 
inhaled in order to produce the disease. But whatever 
conclusion we may form upon this point, we have suffi- 
cient evidence from our daily experience, that conta- 
gion is its most usual, if not its only cause. When a pa- 

tient is under the'influence of the complaint, the indi- 
vidual paroxysms are generally brought on by some 
obvious cause, as by muscular exertion, by taking food, 
or even by sudden mental emotions. At its commence- 
ment, the symptoms are scarcely to be distinguished 
from those of a common catarrhal cough, and three or 
four weeks often elapse before the characteristic marks 
of Pertussis make their appearance. The cough gra- 
dually becomes more severe, the expirations succeed 
each other more rapidly, and are followed by the so- 
norous inspiration, vomiting then comes on, and the 
patient falls into a febrile state, which seems to aggra- 
vate all the other symptoms. During the violent pa- 
roxysm of coughing, the passage of the blood through 
the lungs is so much impeded as to produce a deep suf- 
fusion of the face ; and it frequently happens that some 
of the small arteries are ruptured, and that blood is dis- 
charged, mixed with the matter expectorated, or bursts 
out through the thin cuticle of the nose and mouth. 
When the disease has acquired its greatest degree of 
violence, it remains for some time stationary, and then 
declines. The period which it occupies in the whole 
process is very uncertain, and it is sometimes protract- 
ed for many months. Whenever it exists in its aggra« 
vated form it is accompanied with fever, and, although 
not necessarily of an inflammatory tendency, it often 
produces inflammation of the chest, and in this wa: 
proves fatal. In persons who are di d by heredi- 
tary constitution to Phthisis, this complaint is frequent~ 
ly brought on by the Hooping cough, and occasionally 
it seems to lay the foundation for a state of general ma- 
rasmus or 'tabes, which ultimately proves fatal without 
the lungs being the actual seat of disease. 

The cure of Pertussis is often tedious and embarass~ 
ing, and we have scarcely any general principles by 
which to direct us in our course. General bleeding is 
sometimes neces at the commencement, and leeches 
may frequently be indicated by the pain or soreness of 
the chest ; but it is not a disease in which copious de- 
pletion is necessary, or in which it appears to be at- 
tended with benefit. As the paroxysm is usually ter- 
minated by expectoration, so it has been the great ob- 
ject of the practitioner to administer medicines which 
may promote this process. Unfortunately, however, 
they are of very uncertain effect, and very dubious ope- 
ration ; and it not unfrequently happens that greater 
injury is experienced by their leating or stimulating 
quality, than is compensated by any benefit to be deri- 
ved from the discharge of mucus which they produce. 
Perhaps the most unexceptionable of this class are those 
that act as emetics; and, upon the whole, we think 
that the most effective treatment of*Pertussis consists in 
giving ipecacuanha, so as to produce gentle vomiting 

once or twice daily. Antimony we think less proper, Practice. 
on account of its debilitating operation, an objection. “YW” 
able circumstance in a disease of such long continuance, 
and where the patients are often young and delicate. 
Diuretics have been prescribed in Hooping cough ; but 
we doubt whether they are of any use, while they are 
liable to the same objection with the expectorants. 
Next to emetics, perhaps the most generally useful re- 
medies are blisters, which may be small, but fre- 
quently repeated. The disease is apt to degenerate 
into a chronic state, and, when all the inflamma- 
tory symptoms are gone, but the cough still remains. 
violent, opium becomes admissible, is often found 
very effectual ; its good effects are increased by be- 
ing combined with ipecacuanha. We have not much 
confidence’ in the tribe of antispasmodics, which have 
been recommended in Hooping cough. There is, how- 
ever, one remedy, which, in the latter stage, is univer- 
sally admitted to be very useful, a change of air; and 
it is remarkable, that it appears to be merely: the cir- 
cumstance of change, and not any quality in the air it- 
self, as the same benefit is obtained, by taking’the pa- 
tient from the pure air of the country tothe confined at- 
mosphere of a crowded city. 

Secr. XV. Asthma. 

We not unfrequently meet with symptoms of simple Asthma. 
Dyspnea, which we find it difficult to refer to any other 
primary affection, yet it is so generally sympathetic, 
and its treatment depends so much upon the particular 
circumstances of the individual case, ‘that we shall dis- 
miss the farther consideration of it, and proceed ‘to 
Asthma. Asthma is characterized by difficult and pain- 
ful respiration, in which ‘the ‘breath is drawn at short 
intervals, and with what is termed /a wheezing sound, 
attended with pain, and a sense of constriction in the 
chest, and a degree of cough. It occurs in xysms, 
which usually come on about midnight. Itis frequent 
ly attended with a copious expectoration of mucus; but 
at times this discharge is not present ; and according- 
ly the disease has been divided into the varieties of 
moist and dry. When the fit comes on in the-night, 
the patient is affected for some hours before the acces- 
sion with langour and drowsiness, and a degree of tight- 
ness in the chest, with some cough. These symptoms 
gradually increase until the \paroxysm arrives at its 
greatest degree of violence, when, in three or four hours, 
it subsides'spontaneously, leaving behind great debility 
and heaviness. It not unusually happens, that the same 
train of symptoms occur for several successive nights, 
when the disease becomes less violent, and for a time 
totally disappears. Generally, the patient is able to 
trace these ‘accessions to some obvious exciting cause. 
Certain states sae atmosphere, as the air of large ci- 
ties, fogs, or ions from damp ground, indiges- 
tion, or repletion of the stomach, as violent exercise, 
are the circumstances which we observe to operate the 
most powerfully. When once the disease has invaded 
the constitution, and gone through a complete set of 
paroxysms, we find that it is much more easily excited 
than at first; and at length it occurs when we are un- 
able to assign any probable reason for it. The proxi- 
mate cause of Asthma is obscure. The morbid contrac« 
tion of the muscular fibres of the bronchie, which has 
been usually employed to account for it, we conceive 
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Secr. XVI. Angina pectoris. 

Practice. 

This disease is characterized by sudden attacks of Angina 
acute pain in the lower part of the chest, which shoots Pectorl» 
up the shoulder and extends down the arm of the left 
side: they are attended with laborious respiration and 
an apprehension of immediate suffocation, while there 
is frequently an irregular action of the iferous 

or even a tem 

steep Sind thie io eotecially iy upa ascent, is y 
stomach is in a state of repletion ; 

among the exciting causes of 
the paroxysms, and when the disease exists in its violent 
form, it may be induced by almost any muscular exer- 
tion however slight, or even without any obvious cause. 
It is not a little remarkable, that until t the middle 

through the heart, and may therefore conclude that its 
proximate cause is always to be referred to some cir- 
cumsetance cormected with the mechani«m of the circu. 

oe eps hale heed aay et must mu u 

wien it comes under our poe in hn keer 
w 

has been obtained by large caustic issues. Our atten- ESS 3 paroxy=sn, w is not only at wi 
exquisite suffering, but ix sometimes immediately fata 
Yet it is doubtful whether any thing, except rest in 
the horizontal will be of service in shortening 
the fit, or mitigating its violence. It is of t im- 
portance to stomach and bowels in a healthy 
condition, by 0 enict eamtion to diet and purgatives, 
Ol ce ad oll unins action of either the bodily 
or the mental powers. It not that opium, 
or any of the anti i afford relief icon 
arog and we conceive that the employment of stimu- 

or excitants might be positively injurious. 

CHAP. III. 

Vesanie. Diseases of the Mental Faculties. 

We have arranged the idiopathic affections of the Vesaniz. 
mental faculties in a separate , under the denomi- 
nation of Vesanie ; for although we may conceie, that 
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disease, and subjects the patient to restraint and con-' Practice. _ 

finement. It is indeed usually more from the degree of —“~v——~" 

20 
Practice. they always depend upon some derangement of the 

—— brain, the instrument by which they are exercised, yet 

their phenomena are so peculiar, and the relation which 
exists between the corporeal and the intellectual part 
of our frame, is so obscure as to be altogether beyond 
our comprehension, at the same time that’ the two 

kinds of diseases require a totslly different method of 

treatment. This part of medicine has unfortunately 
been mucli embarrassed, by the application of what has 
been termed metaphysical reasoning, but which has in 
fact consisted of the use of certain ill-defined and un- 
meaning phrases; the effect of which has often been, 
to produce the same confusion in the mind of the reader 
which must have existed in that of the writer. Another, 

and perhaps a stifl greater source of difficulty, in every 

thing that respects the pathology of insanity, has arisen 
from an unreasonable prejudice that has attached to 

certain opinions respecting the nature of the intellectual 
faculties, in consequence of their being supposed to be 
adverse to religion and morals. Respecting the real 
merits of the doctrine of materialism, the one here al- 
luded to, we do not pretend to decide ; but we consider 
it a fair and legitimate object of philosophical inquiry, 
and it is one which is intimately connected with any 
hypothesis that we may form respecting the nature of 
the haman powers, and their relation to the external 
world. It has not, however, any immediate or neces- 
sary connexion with pathology ; for whatever may be 
our opinion respecting the cause on which the faculties 
ultimately depend, we know that they are always ex- 
ercised through the intervention of the brain ; and with 
respect to the subject of insanity, it becomes an impor- 
tant practical question, whether the structural derange- 
ment of this organ corresponds, or is proportional to the 
mental disease. On this point, we are disposed to de- 
cide in the negative; for although we are informed, 
fiom high authority, that whenever the brain has been 
accurately examined in cases of insanity, some disease 
in its structure may be detected, we are of opinion, that 
it frequently bears no proportion to the violence of the 
complaint, while, on the contrary, we have equally nu- 
merous cases of great destruction, or disorganization of 
the brain, without a corresponding injury of the facul- 
ties. . 

the affection than any thing specific in its nature, that 

our judgment is ultimately formed, and rather by a de- 

tailed history of the cireumstances of the case, and by 

comparing the present with the former state of the pa- 
tient, than by any single diagnostic circumstance, that 
we finally decide. 

There are several varieties of mental derangement Varicties.- 

which it is important to attend to; the first and most 

equivocal kind is that which consists in extreme caprice, 

or irritability of temper, and is the most difficult to dis- 
criminate from a sound state of the mind, as passing in- 
to it by shades that are absolutely insensible. - Another 
variety is, where the disposition and habits undergo a 
complete change, which is independent of external cir- 
cumstances, or of moral causes; a state that is often 
characterized by the mind becoming exclusively devot- 
ed to some one object, which is at one time of the most 
important, and at another of the most trifling nature, 
but still not decidedly beyond the limits of what may 
be considered as the result of rational deduction. From 
these we proceed to that variety of the disease where 
there is a complete perversion on one or two points,, 
while on every other subject the mind retains its full 
powers ; and from this we glide insensibly into that de~ 
plorable condition of the human nature, where the un- 
derstanding is entirely deranged—where the individual 
is unconscious of the effect of his actions, and almost 
insensible to the impressions of surrounding objects 
upon the organs of sense. 

Besides the difficulty which so frequently exists re- Manage-- 
specting the actual presence of the disease, other equal. ™¢"' 
ly embarrassing points come under the cognizance of 
the physician. The first of these respects the question, 
whether the state of the patient requires his being re- 

moved from his friends, and whether the symptoms 

are such as to render him a proper inmate of a public 

asylum. As a general rule, we conceive it to be clear- 

ly established, that the patient is always best managed 

by those whose business it is to take care of the in- 
sane; and in a great majority of instances it seems 
that recovery is more promoted by the patient being 
removed from his accustomed abode, than-by any plan- 

Arrange- Insanity has been divided into different genera and which can be pursued, while he is surrounded by the 

mentof — species ; but we think it sufficient to consider it under “scenes with which he had been. previously. familiar.. 
are and two forms only—that where the faculties are prevented, ‘The unpleasant association which must attach to a re- 

and that where they are, in a greater or less degree de- 
stroyed ; the first constituting Mania, the latter Amen- 
tia. Although the phenomena of Mania are familiar to 
every one, both professional and unprofessional, yet 
there is perhaps no disease which it is so difficult to de- 
fine, and the existence of which it is often so difficult to 
ascertain. ‘lhe question of Insanity frequently comes 
to be discussed in courts of law, and we perpetually ob- 
serve men of the most acute discernment and extensive 
information differ in their opinion upon particular cases 
that are subjected to their judgment. This in fact de- 
pends upon a circumstance, which may appear suffi- 
ciently mortif\ ying, that there are really no exact limits 
by which insanity can be ‘separated from that state of 
mind which is deemed sufficiently sound to enable a 
person to transact the usual affairs of life. The most 
lamentable weakness of judgment, and the most singu- 
Jar perversion of the reasoning powers, unless exercised 

- ina certain way, which is dangerous to the existence of 
the patient, or those about him, pass by as not differing 
from the condition of the rest of mankind except in de- 
gree ; and itis frequently from some accidental cireum- 
stance connected with it, that it acquires the name of 

sidence in a lunatic asylum is no doubt an objection to 
the removal, and formerly, while these institutions 

were regarded rather as places for coercion than for 

medical treatment, every one-must have felt anxious to 

avoid the painful necessity of subjectinga friend or .a 
relation to their cruel discipline. The enlightened 

spirit of the present age has, however, happily reform- 
ed the greatest part, if not the whole, of this system, 

and has thus not only rescued a large portion of our 

fellow-creatures from unmerited suffering, but has 

afforded them the prospect of a restoration to the bless- 
ings of health and the comforts of society.. 

In this brief sketch, we shall not enter 
tail respecting the means of curing insanity. One of 

our first objects must be to inquire into the exciting 
eause, and if possible to remove it; we are next to 

examine the condition of the system generally, and of 
the circulation in particular, whether there be any de- 
viation from the healthy state, which we may have it 

in our power to relieve. Beyond this we have perhaps 
no general principles on which to proceed. The diges- 
tive organs are always to be carefully attended to, and 
in females we are minutely to watch the state of the 

into any de- Cures. 
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from injuring himself, or those around him ; that we 

Towed the focane ss entitled to all the privileges 
and that, when the Teasoning powers 
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Secr. I. Dyspepsia. Indigestion. 
Dy-pepeta = We now come to our fourth class of dieases, those 

hope. the most 

21 
bid affections that are concerned in the function of nu- 
trition, of which the most important are the stomach, 
the imrestinal canal, the liver, and the absorbent sys- 
tem. The first of the four orders into which we divide 
pie a RE ay teen pamnebey 
pe ich we begin by an account of Dys- 
pepsia. Dyspepsia, or Indigestion, as it is larly 
termed, is a complai prea 00 ger aad 

mptoms, and upon a great variety of causes, 
a connected with the structure and composition of 
the parts, and others with their functions, ind lent 
of any visible alteration. It is a complaint which does 

of not ran through any regular course, or observe any 
uniform but consists in a number of morbid 
actions, which succeed or accompany each other, as it 

merely from incidental circumstances. Among 
common symptoms of Dy ja, We may enu- 

merate the following: loss of te, or sometimes 

che seeenath fo inonpebie f digesting the feck th he is inca ng 
been received into it, nausea, vomiting, pain of the sto- 
mach, costiveness, or the opposite state of diarrhoea, 
morbid condition of the fecal discharges, flatulence, 
heartburn, eructation, head-ache, and a furred appear- 
ance of the tongue; a circumstance which affords the 

itioner one of the most certain indications of the 
state of the patient, and enables him to form his prog- 
nosis. The disease is not attended with fever, nor is 
the necessarily affected, until it be so from the 
w which is induced when it is of long standing, 
and when the powers of the body begin to fail from 
the deficiency of nourishment. It is observed that the 
mental faculties are much connected with, or influenced 
by, the condition of the stomach ; #o that the same in- 
dividual, who possesses the most active and cheerful 
disposition while the digestive organs are free from op- 

a vcod deapraitagsyKboieoahiel, onen'ct Ooeney- y ¥ causes 
sia are as cienn the which the disease as- 
sumes. E other disease which in any way influ- 
ences the state of the health, may induce Dys- 

; all violent mental emotions, especially those of 
kind ; sedentary habits, or exercise carried 
of exhaustion ; and, what is the most fre- 

a 
to the 

viste particular sym 

tain, if 
ease of the stomach or the digestive organs, a circum- 
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stance which must materially influence our treatment, 
and still more our prognosis; for while we may hope 

to relieve the most obstinate dyspeptic symptoms, as 

long as the’structure of the part is unimpaired, so our 
prospect of success must always be very small on the 

contrary supposition. In this latter case, the disease 

is to be regarded as entirely symptomatic, and, until 

the primary affection be removed, not only would most 

of the remedies that are proper for Dyspepsia be useless, 

but probably even injurious. When we have reason to 

suppose that the affection of the stomach is altogether 

independent of the structural disease, our first object 

is to inquire into the habits and modes of life of the pa- 

tient, and especially into the nature of the diet ; and, 

for the most part, we shall find that, by a proper regu- 

lation of these points, the most urgent symptoms may 

be relieved even more effectually than by the exhibi- 

tion of the most powerful medicines. Yet painful and 

distressing as the complaint is, so much so as to destroy 
all the comforts of life, and even to render existence it- 
self a burden, so inveterate are the habits of self-indul- 
gence, and so unable is the patient to resist the calls of 
a pampered appetite, craving for its accustomed grati- 
fications, that we too frequently find all our admoni- 
tions to be in vain, and our advice to be totally ne- 
glected. With respect to other remedies, the numbers 
that have been employed, and the various forms in 
which they have been administered, to accomodate the 
taste or the caprice of the patient, are almost infinite’; 
but we may arrange them under the three heads of 
evacuants, stomachics, and tonics. It generally hap- 
pens that the intestines are either torpid or in an un- 
natural state, and there is perhaps no instance of Dys-« 

ia, of all the numbers. that fall under our care, in 
which we shall not find it highly beneficial to com- 
mence with active purgatives. They will be frequent- 
ly found to supersede the whole tribe of carminatives, 
antispasmodics, and antacids, which have been so li- 
berally prescribed in this complaint, and will lay the 
best foundation for the subsequent use of stomachics 
and tonics. It would not be consistent with the na- 
ture of this treatise to enter into any account. of the 
particular medicines or combinations of them, which 
may be adapted to the various symptoms or conditions 
of the disease, but we generally think it desirable toem- 
ploy them in a simple form and in small doses, and 
yather to rely upon a change in the external circum- 
stances, which may be conceived likely to promote the 
general. health, than upon the administration of any 
particular article of the materia medica. Country air 
and exercise, temperance in diet, avoiding the oppres- 
sive cares of business; and, we may add, as’ what is 
scarcely less necessary, the unreasonable: pursuits of 
pleasure, are the grand remedies. for Dyspepsia and 
we conceive that no one who has given them a full 
trial, and has e: ienced the relief which is obtained 
from them, will be disposed to re into those luxu- 
rious habits, from. which it is so difficult, in the first 
instance, to wean the patient. 
ae remedies which are of the most oe 

benefit in Dyspepsia, next to purgatives, and: 
have putin det their full effect, we may place the md 
of stomachies, consisting of the simple bitters, of which 
perhaps the most efficient are gentian and quassia ; and 
of those substances which seem to consist essentially of 
a bitter and an aromatic, of which we should select ca- 
lomba and cusparia, as the most’ generally useful. Of 
the tonics, per the most powerful in strengthening 
the digestive powers, is the —— of one of the stoma~ 

MEDICINE. , 
chics with iron: for simple pain of the stomach, the 
oxide of bismuth has been recommended upon high au- 
thority ; but we apprehend that the complaint in 
which this medicine has been found so efficacious, is 
rather to be considered as a species of Autalgia, than 
the pain which is symptomatic of Dyspepsia. A very 
valuable medicine, and one which is applicable to every 
form of the disease, is the carbonate of potash ; it ap- 
pears not only to neutralize any acid which may exist 
in the stomach, but so to regulate the process of diges~ 
tion as to prevent its formation ; and it has been found; 
that it may be taken for months or years if necessary, 
without producing any kind of injurious effect. An 
irregular state of the alimentary canal is almost a con- 
stant attendant upon Dyspepsia, and although it general- 
ly produces constipation, it occasionally manifests itself 
in the opposite state of diarrhoea. Except in very pro 
tracted cases, or where there is reason to suspect some: 
structural derangement, this symptom generally yields 
to a cautious exhibition of purgatives, together with a 
due attention to the state of the diet ; and without any 
specific treatment the bowels acquire their proper tone, 
as the system returns to its healthy state. Astringents 
we conceive to be seldom necessary, and for the most 
part injurious; diaphoretics, particularly opium com- 
bined with ipecacuanha, are frequently found benefi- 
cial, and this may be regarded as the best form of giv« 
ing opium, where pain or any other symptom indicates 
its employment; it must always be preceded or accom~ 
panied by mild purgatives. 

Secr. II. Diabetes. 

Next to Dyspepsia we have placed Pyrosis and Pica 
in our list of diseases, which depend upon a defect of 
the digestive organs; the former of them consisting in 
the eructation of a watery fluid from the stomach, at- 
tended with pain, heart-burn, and flatulence; the latter 
in a species of perverted appetite, by which the patient 
is seized with an almost unconquerable desire of eating 
indigestible substances, that are not properly articles of 
food, Although these are usually considered by sys~ 
tematic nosologists to be distinct diseases, and: oeca- 
sionally occur almost unconnected with any other 
symptoms, yet we are induced to regard them as: mere 
modifications of Dyspepsia; and, with respect to their 
treatment, we have little to offer in the way of’ general 
principles that has not been stated in the preceding 
section. We shall merely remark that. Pyrosis is 
rally supposed: to originate from the habitual use of 
an indigestible diet, which must of course be attended 
to in the cure, and that Pica is commonly found: to be’ 
connected with a torpid state of the uterine system, as 
well as of the digestive organs. t 

The next disease which we: have placed in this divi- 
sion is Diabetes, an affection of a very peculiar nature, 
and which, both with respect to its origin, its proxi- 
mate cause, and its\treatment, has given rise to much 
controversy. Its most remarkable symptoms are a 
great increase in the quantity of urine, a voracious 
appetite, a stoppage of the cutaneous perspiration, 
thirst, emaciation, and great muscular debility. The 
urine is not only prodigiously increased in its quantity, 
but likewise has its composition completly changed ; 
the substance named urea, which it contains in the 
healthy state, is entirely removed, or exists in very 
small proportion, while in its stead we find a large 
quantity of a body possessing the physical and chemi- 
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would appear that it depends upon the combined ope- 

r arab a0 habits of various kinds, of which, in- 
dulgence in the gratifications of the table, and the want 
of a due quantity of bodily exercise, are probably the 
most important. . Z 

Besides the regular forms of the disease, where it 
occurs in paroxysms, that alternate with, or succeed 
to complaints of the stomach, and leave the patient in 

rfect health during the intervals, there are other va- 
rieties of the disease, in some of which the different 
stages exhibit considerable irregularity, both with re- 
spect to their degree of violence, and the order of their 
succession ; in one of these, which is called retrocedent, 
or repelled Gout, after the disease has settled upon the 
joints of the extremities, it suddenly leaves the part, 
and attacks some of the internal viscera, the brain, the 
lungs, the heart, or the stomach; and if not relieved 
by the appropriate remedies, may suddenly prove fa- 
tal, by preventing these organs from performing their 
ordinary functions. The regular Gout is not a disease 
which is usually considered as productive of danger to 
the life of the patient; but it materially impairs his com- 
forts and utility, for the fits generally increase upon 
him, both in their violence and their duration, so that 
at length he is doomed to pass a considerable part of 
his time under their influence, while the joints, by the 
repeated attacks of inflammation, become distorted, or 
nearly immoveable. The irregular Gout, although pro- 
ductive of less urgent symptoms, and of little or no 
injury to the joints, has the effect of imbittering the 
life of the patient, by an almost constant state of in- 
disposition ; and it has a peculiar tendency to induce a 
distressing lowness of spirits, and a feeling of despond- 
ency, which are more intolerable than acute pain. 

The phenomena of Gout were formerly regarded as 
affording the most direct evidence of the theory of the 
‘humoral pathologists, in which a morbific matter exists 
in the fluids, is capable of ‘being conveyed from one 
part of the body to another, and manifesting its pre- 
sence in them by its appropriate symptoms. Palpable, 
‘however, as this conclusion was conceived to be, the mo- 
dern pathologists have denied the existence of this mor- 
bific matter, of which it has been said that no evidence 
exists, except what is derived from the symptoms of the 
disease ; and these, they have asserted, might be better 
explained upon other principles. The researches of the 
modern chemists have, however, given some plausibili- 
ty to the doctrine of the humoralists, by discovering 
that gouty urine contains an unusually large proportion 
of lithic acid; and as the same substance has been 
found exuding from the joints, in combination with so- 
da, it would seem to follow, that the general mass of 
the circulating fluids are impregnated with it. But 
although the fact must be interesting,gboth in a patho- 
logical and a practical point of view, it cannot be con- 
sidered as throwing much light upon the proximate 
cause of Gout, as we have still to inquire how the pre- 
sence of the lithic acid can produce the peculiar affec- 
tion of the stomach, why it is transferred from the sto- 
mach to the joints, why it particularly attacks the small 
Joints of the extremities, why the general and local 
symptoms alternate with each other, and, in short, what 
‘connexion or relation it bears to the ordinary symptoms 
of the disease. 

Treatment. ‘The treatment of Gout has. varied very much at dif- 
ferent times, according to the prevalence of particular 
medical theories, or the pathological doctrines that have 
been entertained respecting the nature of the complaint. 
While all diseases were regarded as salutary efforts of 

MEDICINE. 
nature, the paroxysm of Gout was considered rather as Prattiee. 
a curative operation. which was to be induced or pros “"\——" 
moted by the practitioner, than as a morbid condition 
of the system which it was his business to remove. 
Accordingly, all our attempts were more calculated to 
increase, than to diminish the inflammation of the joints, 
by the application of warmth, and by the use of sumu- 
lating diet and medicines ; and even during the inters 
vals of the fits, so great was the apprehension of the 
mischief that might arise from checking the efforts of 
the vis medicatriz, that nothing was attempted more 
than a mere palliative plan, which was generally alto. 
gether inert. Of late, however, we have ventured up- 
on a more active practice, and we have not hesitated 
to oppose the regular progress of the disease, or even 
to counteract the natural actions of the system. We 
administer brisk purgatives to clear the alimentary ca- 
nal, we attempt to moderate the inflammation of the 
joints, if not by the application of cold, at least by the 
abstraction of heat; and we occasionally employ bleed- 
ing, either general or topical, and enjoin the strict an- 
tiphlogistic regimen. To what extent this plan is to be 
pursued, must be left to the discretion of the practi- 
tioner, as determined by the urgency of the case; while 
we have ample evidence of its safety, when judiciously 
employed, we are to bear in mind that the inflamma« 
tion of Gout is of a specific kind, and that the imme- 
diate danger of the disease consists in its being repelled 
from the extremities to the internal viscera. After we 
have carried the depleting system as far as is thought 
proper or necessary, opium, ‘either alone or in combi« 
nation with ipecacuanha, will be found useful for re« 
moving irritation, and bringing back the functions in« 
to their ordinary state. When the fever and inflamma- 
tion have subsided, we shall probably find a course of 
bitters and stomachics necessary to strengthen the di- 
gestive organs, and to prevent the recurrence of: that 
state which lays the foundation for future attacks of the 
disease. But this object, which is even of greater im- 
portance than the cure of the individual paroxysm, is 
to be attempted more by regulating the habits of the 
patient, than by the employment of any particular ars 
ticle of the materia medica ; provided the constitution 
be not too much impaired, and the alteration be not 
too hastily adopted, we find that, by exchanging a life 
of gluttony and indulgence, for one of temperance and 
activity, we are generally able to accomplish the desir- 
ed effect. Simple, however, as this plan may appear, 
itis but seldom that the practitioner is able to put it 
into execution ; for so wedded are the patients to their 
accustomed indulgencies, that they shut their ears to 
the salutary counsels of their medical attendants, and 
voluntarily resign themselves to pain and disease, in 
preference to health and comfort, when they are to 
be purchased by the renunciation of their luxurious 
habits. rine 

An important circumstance yet remains to be noticed Specific for 
respecting the cure of Gout, the discovery of a medi- &¢Ut 
cine which is supposed to have a specific effect upon 
the discase, so as to remove it by a kind of operation 
which we cannot refer to any general principles. The 
medicine was introduced into practice’ in the form of a 
‘secret recipe, but it appears to be ascertained that its 
essential ingredient is the colchicum autumnale.. This 
is one of those substances which, when taken in a large 
+ ope prove highly deleterious; but in moderate 

oses it may be taken without danger, and usually 
Lay ne an evacuation either from the operates ‘by 

dney, or the skin. It affords almost a bowels, the 
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Secr. IV. Cachezia. 

p Saaranes 9. Aenmepeh an setiperel sate. of 
them, in which Sly = to exercise 

eaten a ueeies ate of tonne, 

certain constitutions at nals of heny 5 Se eaniente of 
it are generally of fair skins and + com- 
plesions, and frequently pomess grest delicacy of foel- 
Se neem mame pore, leioting whet 
pan bang SUSE. Te, rengtine apenas. ts first 
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frame can bear up so long i la poagecs gree. 
ally declines. It usually its first in 
the glands of the neck, where it forms large ragged 
ulcers, that are very difficult to heal, but which are 
often productive of no inconvenience, except the un- 
Same am, which by bg Ap nm them. It has 
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unique example remed ing introduced into Itis now generall agreed that it is not a contagious Practice. 

an ern pepltemcy Rages Sopaitweredt pe inones ; thas is. ja-odeonie. in those countries which “~~ 
ion after its composition had been detected; have a damp and cold atmosphere ; that its exciting 

_cause is improper food, impure air, want of exercise, 
and a deficiency of clothing; and that these causes 
act the most powerfully upon the individuals who are 
predisposed by an hereditary taint, or by previous 
weakness, but from the influence of which probably no 
one is entirely exempt. We have stated Scrofula to 
consist essentially in a disease of the absorbent glands, 
and we believe that, in every instance, its commence- 

eg mange is a question we shall 
not now discuss. The same remark applies to the 
lungs, the glands of which likewise frequently become 
affected in ula, and give rise to the fatal disease of Phthisis pul lis; te 

symptoms, that whatever may etre ey pine 
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+ 508 to cause. 

either upon 
proximate 
think, that they have thrown no real li 
its nature or its treatment ; indeed, with respect to the 
latter circumstance, we conceive that the doctrines of 
the humoral 

nence, or by a long continued course of purgative me- 
dicines, was often productive of serious injury. In- Treatment. 
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Practice. states, where the system is exhausted by long continued 
—Y~—" disease, probably possess no specific power in counter- 

acting the scrofulous action, and seem but little adapt- 
ed for the constitutions which are the most disposed to 
its attacks. Ina chronic affection, and in one of so ge- 

neral an operation, we are naturally led to regard the 
effect of diet as an important agent in the re-establish- 

ment of the health; yet on this point very opposite 
plans have been adopted in the disease now under con- 
sideration, for, while a strict antiphlogistic system has 

been strongly enforced by some practitioners, others 

have equally insisted upon the importance of a nutri- 

tive and even a stimulating regimen. Both these ex- 
tremes we believe to be injurious, and on this point, as 
well as respecting the articles of the materia medica, 
we have perhaps no more explicit rules to guide us 

than that every thing should be directed towards the 
establishment of the general health; if the patient be 

languid and emaciated, we are to supply him with as 
much nourishment as the digestive organs will admit ; 
but if, on the con , he be of an inflammatory habit, 
we must proceed, although with caution, on the oppo- 
site system. The use = sea air, of wc saps = 
of the cold bath generally, respecting which so muc 
has been said in Serofuls, may all be referred to the 
same —— To the inhabitants of large towns, 
who generally pass their time in close a and 
are immersed in smoke and impure air, the freshness of 
the sea breezes must be highly salutary ; but we appre- 
hend that there can be nothing of a specific nature in 
the air of the sea, and that many inland situations are 
even preferable, as being less liable to dampness and 
moisture. For bathing, however, salt is perhaps al- 
ways preferable to fresh water, and it has been su 
er: that sea-water has a beneficial effect upon scrofu- 

s ulcers as a local application, although the evidence 
for this opinion be not very decisive. In speaking of 
the remedies for Scrofula, we must not pass by in si- 
lence the alleged virtues of mercury, and especially of 
calomel, which has been held up as a kind of specific 
in that variety of the disease, where we suspect there 
to be-a schirrous state of the mesenteric glands. How 
far mercury, in any form, possesses the power of resolv- 
ing glandular tumours, we are scarcely prepared to de- 
cide, but we are much disposed to refer a great share 
of the benefit which has been gained by the use of this 
medicine merely to its power in promoting the opera- 
tion of the purgatives with which it is us combin- 
ed. With respect to all the specifics that have been 
proposed for Scrofula, the acids, alkalies, earthy and 
metallic salts, and various vegetable extracts, we con- 
fess that we are extremely sceptical as to any benefit 
that has ever been derived from them. The manage- 
ment of the local affections, whether schirrous glands, 
ulcerations, enlargement of the bones, or in whatever 
form the disease makes its appearance, falls under the 
especial province of surgery; we shall only remark 
concerning it, that their treatment appears as difficult 
and uncertain as in the constitutional form of the dis- 
ease; and that notwithstanding the numerous plans 
that have been brought before the public with so much 
confidence, the cure of these complaints must still be 
considered as one of the great desiderata of the art. 

Secr.V. Phthisis pulmonalis. Pulmonary Consumption: 

We have already referred to this complaint in the 
C Section, and have noticed its probable con- 

nexion with Scrofula ; but whatever be our opinion on 
ay 

this point as a pathol 
which amply deserves to be 
tinct consideration. It is characterized by pain in the 
side or the chest, attended with cough, dyspnoea, and 
with ex ion, which, as the disease advances, be- 
comes purulent. A febrile state is induced, which ul- 
timately terminates in acute hectic, while in the latter 
stages there is colliquative diarrhoea and profuse per- 
spiration, attended with excessive debility and emacia- 
tion. Although persons of the sanguine temperament 
are the most subject to this affection, yet it shows so: 
powerfitl an hereditary tendency, that the children of 
phthisical parents, whatever constitution or tempera-~ 
ment they may possess, ind whatever may be their ap- 
parent vigour, are always liable to-its attacks. Its ex~ 
citing cause is in most cases to be traced to some cir~ 
eumstance which produces inflammation in the lungs,. 
although where i is a decided hereditary dispo- 
sition, it is often very difficult to assign any imme-~ 
diate cause for its invasion. A great proportion of all 
the cases appear to originate from Catarrh, so that, in 
our moist and variable climate, where the excess of ci« 
vilization and refinement has tended to diminish the 
vigour of the natural constitution of the inhabitants, 
and where many of the modes of life are peculiarly 
adapted to render the body liable to suffer from the 
state of the atmosphere, Phthisis may be regarded as 
the great scourge of the island. It has beer calculated 
that not less than 55,000 persons are annually destroy- 
ed by it, which, if we estimate the total population of 
England at 12,000,000, will aot be very far short of” 
zoo part of the whole P fiir When the disease 
exists in its fully formed state, its character is too well 
marked to. admit of much doubt or uncertainty ; but as. 
it often comes on in a very gradual manner, and super-. 
venes upon the affections of the chest, it is sometimes 
difficult to decide upon its presence. The circumstance 
which has been usually had recourse to, as forming the 
diagnosis, is the state of the expectoration, whether it 
be mucous or purulent ; but as this is a point which. 
cannot itself be, in all cases, very easily decided, va- 
rious tests have been employed for this purpose. Upon: 
the whole, however, we conceive that an attention to- 
the general condition of the patient, to his previous 
constitution and hereditary disposition, are more im- 
portant than any one symptom, and will generally en- 
able us to form a correct judgment. Although the state 
of the lungs in Phthisis has been carefully examined, 
and the appearances which they exhibit very minutely 
detailed, there still remains much uncertainty respect~ 
ing the nature of the proximate cause, or of the man- 
ner in which the exciting causes produce the change 
of structure which the parts experience. When we 
examine the lungs after death, we find them to be filled 
with hard tumours, called tubercles, which-seem to be 
composed of indurated glands; these are at first of an 
indolent nature, but they acquire the inflammatory state, 
and proceed to suppuration, when the hectic fever 
comes on, and the disease assumes its characteristic: 
features. We have already spoken of the connexion 
which there a rs to be between Scrofula and Phthisis, 
and the re ae pearances in the lungs may seem te. 
confirm the idea of the connexien ; it must, however, be 
acknowledged, that the two affections do not bear any 
exact ratio to each other in the same individual, and 
even that some whole families are more disposed to 
Scrofula and others to Phthisis, ~ 

- With ect to the treatment of Phthisis, we have Treatment 
little to offer, except a melancholy narrative of the 

ogical question, it is a disease Practice, 
made the subject of diss =" 
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Syphilis. 

28 MEDICINE. 

Practice. of the treatment. To these tonics and stimulants may 

— — be occasionally added ; but we do not conceive that any 
great benefit is to be derived from them, unless where 

theappetite is particularly defective, and when the bowels 

are brought into a natural state. Still less confidence 

do we place in any of those remedies, which have been 

from time to time offered to our notice, as possessing a 

specific effect in Rickets, such as i te of lime, upon 

the principle of supplying the deficiency of this sub- 

stance in the bones, or the carbonate of ammonia, for 

neutralizing the supposed acid in the blood,—remedies 

which we believe will be found as useless in practice as 

we apprehend them to be incorrect in theory. It is a 

difficult point to determine upon the means that ought 

to be adopted for counteracting the mechanical defor- 

mity that arises from the state of the bones. Perfect 

yest in the horizontal posture has been recommended ; 

but in very young children this is almost impossible to be 

strictly adhered to, while the want of exercise is itself 

a means of increasing the tendency to disease ; nor in- 

deed does it appear, that, with all our care, we are able 

to prevent the bones from beigg distorted by the action 
of the muscles that are attached to them, or by the 

weight of the different parts pressing upon each other. 
Upon the whole, it may be desirable to recommend the 
horizontal in preference to the erect posture during a 
part of the day ; but we should not sacrifice to this sys- 
tem, the benefit that may be supposed to arise from the 
general salutary influence of air and exercise. It ap- 
pears to be agreed, that the mechanical contrivances 
for supporting or straightening the limbs are not of 
much use in Rickets. 

Sect. VII. Syphilis. 

The treatment of this disease is considered as rather 
falling under the prance of the surgeon than of the 
physician, yet it offers so many curious subjects for spe- 
culation, and involves so many interesting questions of 
pathology, that we cannot pass it by in our system, al- 
though exclusively appropriated to the practice of me- 
dicine. Notwithstanding Syphilis is a disease of the 
most frequent occurrence, and one that has engaged 
the attention of medical men for some centuries, there 
are many very important points respecting it which still 
remain undecided. The first accounts that we have of 
the unequivocal symptoms of Syphilis appeared about 
the end of the 15th century ; but how it was produced, 
or from what quarter of the world it proceeded, are not 
yet correctly ascertained. The disease, in its ordinary 
form, is communicated by the actual contact of parts 
ny infected, which necessarily happens most 
requently to the generative organs, and, independent- 
Jy of their situation, it is probable that their structure, 
as possessing a surface covered by a thin cuticle, and 
furnished with secreting glands, is peculiarly liable to 
receive the infection. The first symptom is a local ul- 
cer, to which the name of chancre has been applied, 
and which seems to be altogether a local affection ; but 
it is a property of the chancre to generate contagious 
matter, which is capable of being absorbed, and of con- 
taminating the system at large. Besides the local sy- 
philitic ulcer or chancre, there is another form of vene- 
real infection, in which, without any wound or breach 
of the cuticle, a mucous, or secreting surface, becomes 
inflamed, and exudes a large quantity of semi-purulent 
matter, which has the property of inducing the same 
state on a similar mucous surface with which it is in 

contact ; to this the name’of Gonotrhoea has been ap« Practice: 
plied. It has been a much disputed question, in what 
manner these two affections are related to each other, 
whether they are distinct diseases, or whether they ori- 
ginate from the same poison having experienced some 
modifications, or assume a different as from the dif~ 
ferent nature of the parts to which it is applied. Upon 
the whole, perhaps the most decisive facts are in favour 
of the diversity of the two diseases ; but, at the same ° 
time, we must remark, that some authors of the first 
eminence profess the contrary opinion. It would ‘be 
inconsistent with the brief and general view which we 
profess to take of the subject, to detail all the symptoms 
of this proteiform disease, which, as it affects a great 
variety of parts and structures, and attacks indiscrimi- 
nately all constitutions and temperaments, exhibits a 
greater diversity of appearances than perhaps any other 
complaint to which the human frame is obnoxious. If 
the local ulcer be not cured by the appropriate remedies, 
and if means be not taken to prevent the contamination 
of the system, a portion of the infectious matter is taken 
up by the lymphatics, and seems to be carried into the 
mass of the circulating fluids. In its passage along 
these vessels it usually affects some of the glands, pro- 
ducing in them tumours, which are styled buboes, and 
afterwards abscesses, which e of the same infec- 
tious nature with the original chancre, and still farther 
contribute to the general diffusion of the disease. When 
the system becomes in this manner completely contami- 
nated, there are certain parts of the body which are pe- 
culiarly disposed to manifest the presence of the poi- 
son, and in these it exhibits itself in a uniform order of 
succession. It first appears in the mucous membrane 
of the throat and fauces, producing an inflammation and 
superficial ulceration, which terminates in an erosion 
and loss of substance, so as materially to injure the 
form and organization of the part. About the same 
time, various portions of the skin begin to exhibit the 
effects of the disease ; brown or copper-coloured spots 
make their appearance, from which a quantity of mat- 
ter exudes, which concretes into a scurf. ‘This, when 
it falls off, is succeeded by another scurf, and so on un- 
til at length ulceration is established. The next set of 
symptoms, or the next order of parts that is infected, 
is the periosteum, and the various appendages of the 
bones ; these become thickened, and at length give rise 
to painful tumours, called nodes, until the structure of 
the bones themselves is finally disorganized. There are 
certain bones which seem peculiarly disposed to suffer 
by the syphilitic poison, especially the small bones of 
the palate and the nose; and when the disease has got 
firm hold of the constitution, they are entirely corroded, 
so as to cause a great defect in the speech, and the most 
dreadful deformity of the countenance. Along with 
these symptoms, which are all more or less of a local 
nature, although depending upon the general diffusion 
of the poison, the powers of the constitution begin to 
suffer, the appetite fails, emaciation and loss of strength 
ensue, hectic supervenes, and the disease terminates fa- 
tally. These symptoms are usually ized as the 
effects of chancre, and it has been a much disputed _ 
point, whether a similar train of complaints can be in- 
duced by the poison of gonorrhea. This we are dis- 
pert to decide in the negative ; but we doso, as in the 
ormer case, in opposition to the judgment of many 

persons, who are the best able to decide upon ‘the sub- 
ject. Whatever opinion, however, we may form re- 
specting the contamination of the system by the matter 
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inflammation with which it is attend- cases and those of genuine Syphilis; for not only was Practice. 

= RE eee | ee ne cole i oF i seemed to be even aggravated by the use of this sub. tu- 

and especially ofthe stance. As the investigation continued to be pursued, 
entiieatdl, iomlow. tha fofiomes operas even Dat Save SFU poste geaeete from, these The FF i i i & 

Sc been formerly Ser bee elvenees 
thus generated | is not essential to the removal of Syphili 

pu mgr d the sys- ; and , that a considerable part, if not the 
inion of who whole of the constitutional sym are really the ef- 
different from that fect, not of the disease, but of the deleterious i i 

ofmercury. We state these points, not as articles of our 
the leading features of own faith, for we confess our scepticism upon the sub- i? 

many difficul- but as what have received the sanction of great 
oo ae of Ea Fife hgh ge goa ly Berg but indivi- 

ith respect to its duals who have been actively engaged in the details of 
from the same practice, whose testimony, had it not counteracted all 

i she spesagraeet our former experience, and opposed some of the opi- 
that nions which seemed to stand upon the most incontro- 

the i vertible evidence, we should have been the most dis- 
to of medicines on the living body ; but here we have posed to receive without hesitation. It seems that we 

must regard the public sentiment on this question aa 
now in the progress of a great revolution, the result of 
which it is impossible to ict ; after various oscilla- 

the truth. tions of opinion, we perhaps finally settle in a most i i 
A controversy has subsisted for some time on the ques- medium state; we shall probably find there are 

were necessa- cither different kinds of infection, or that it 
@ question which is ob- undergoes certain modifications, which cause it to be 

the different) cory Ns tend edb aren: [Medion 
the two varieties of quire different remedies for its removal. 

the disease. With respect, however, to the proper sy- Tal and indiscriminate use of mercury we may safe- 
ptoms, ly pronounce to be improper; and when we consi- 

ves, there was, der’ the quantities in which i has been given, with 
that the only remedy 89 little pyre to peculiarity of constitution, or dif- 

for consideration being ferences hen rose Rondo nen rata 
should be exhibited so as to its effects have almost as injurious as those which 

medicine in jon to the concurring testimony of the 
wen tile spielen Sid eee povdlcihin ‘We touts Secey were’ re axt 

f 
sufficient diagnostic to allow of the specific effect of over that form 

where the of S ich usually presents i to our notice, 
ieldod G the oe. so we may venture to assert, that if we are to give 

the this point, there is no one position in the practice 
of tssdicine which wast tit be regarded us dishotable 

substance which For reasons which have been already stated, we shall | i ES 

Hil its 

not enter upon the consideration of the various local 
forms he Hirncg | Arce while such a hg exists 
respecting mercury, it would be prema- 
ture to enter u any pathological speculations re- 

of its ion. We shall only ob- 
serve, that, independent of its anti-syphilitic power, its 
epee Lernoes creas, eoomes 0s be Chat of 6 ath. 
mulant, increasing natural powers, whether of 
absorption, secretion, or excretion, as well as the vital 
functions of contractility and sensibility. We know 
not how this stimulating property can have any in- 
fluence over the neutralization or expulsion of the sy- 

f # 
virus; we see no connexion between the two 

of the subject; effects, nor can we conceive of the nature of the rela- 
in affections, which tion which they bear to each other. 

RRR ae aes teeta pant nae ; i muscular geurvy. 

Cae tate aie term- ms, 1- 
became a point canal, Wf ia chin OF thuiee lassate tn whs 
is between these the soft parts of the body seem to have experienced a 
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‘Treatment. Fortunately, 

Nautical 
medicine. 

tion; for not only do we find a depravation of all the 
functions, but, if we except the bones, there appears to 
be an alteration in the nature of all its constituents, 
both solid and fluid, The exciting causes of Scurvy 
are ascertained to be all those circumstances which de- 
prive the body of its due quantity of nutrition, or 
weaken the action of the digestive organs, and prevent 
them from completing the office of chylification, such 

as exercise and fresh air; and upon the same principle 

we find, that whatever depresses the spirits has a pow- 

erful influence in aggravating scorbutic affections. As 

its name imports, it generally makes its appearance 
among sailors dathig lotig voyages, when they have 

been for a long time without a supply of fresh provi- 

sions; but precisely the same symptoms have made 

their appearance among the inhabitants of besieged 
towns, or among armies who were exposed to the same 
deficiency of fresh food; and from ‘a similar cause 
Scurvy is generally endemic in Greenland, and the 
other northern countries, where the inhabitants.are ne- 
cessarily deprived, during the greater part of the year, 
of all vegetable food. ‘The proximate cause of Scurvy, 

or the way in which the exciting tess induce the 

symptoms, has been the subject of much speculation, 

and has given rise to many pathological hypotheses, 
all of which, however, we apprehend will prove to be 
without foundation. The symptoms which arise from 
the mere privation of food, do not correspond to those 

which form the leading features of Scurvy, nor do we 

know in what way the peculiar condition of the soft 

which constitutes this disease can proceed from 
the use of salted provisions, of impure water, or of a 

putrid state of the substances received into the sto- 

‘mach, With respect to the theories which ascribe 
Scurvy to some aeasesl change in the blood, such as 
a defect of oxygen, they may be considered as altoge- 
ther unfounded, and resting entirely upon the most 
fanciful analogies ; and although the old hypothesis, 
which conceived the fluids to be in a putrid state, is 
deficient in evidence, still it appears te be less incon- 
sistent with the acknowledged phenomena. We must 
therefore consider this to be one of those points of me~ 
dical theory which are not yet ascertained, and not, as 
far as we can judge, referable to any general principles. 

owever, the want of a correct theory 
has not prevented us from acquiring an effectual man- 
ner of treating the disease, for we may consider Scurvy 
as one of the few complaints for which we possess a cer- 
tain ific, which in all cases removes: the disease, 
provided no circumstance intervenes to counteract its 
effects, This remedy is the citric acid, which effec- 
tually cures Scurvy Batt in its worst form, :provided 
only that we have it in our power at the same time to 
remove the exciting causes. We find indeed that when 
we are able to afford the patient a proper supply of 
fresh vegetable food, the symptoms will ceniarally ield 
without the use of the citric acid, although this will, in 
all cases, contribute to ferpenite the cure. It does not 
appear that any other acid possesses the same power in 
Scurvy with the citric, except so far as they may con- 
tribute, in certain states of the digestive organs, to aid 
in the process of chylification. 
We may remark, in connexion with this subject, 

that no department of the medical profession ‘has con- 
ferred more benefit upon mankind a that which re- 
spects the health of seamen. Toso great a degree of 
perfection are we arrived in-every part of the naval 

MEDICINE: 
lice, with respect to footl, clothing, and discipline, Practice. 
th moral and medical, that —_ is now become a 

comparatively rare occurrence ; ongest s are 
accomplished with little risk of disease, sadadecas adda 
less injury to the health than what usually happens to 
the same number of men placed under the ordinary 
eircumstances of civil life. rh ; 

Sect. 1X. Hydrops. Dropsy. 

The third order of the Paratrepses ‘consists ‘of the 
Hydropes, a set of diseases which appear to originate: 
from an affection of the minute vessels belonging to 
the serous membranes that line the close cavities of the 
body. These vessels, in their natural state, secrete a 
serous fluid, which is taken up by the absorbents as 
rapidly as it is discharged ; but in-certain conditions of 
the system these two operations do not proceed in ex~ 
act proportion to eachother, in consequence of which 
an accumulation of fluid ensues, which produces the 
diseases in question. This accumulation may take 
place in the ‘cellular texture, which pervades all parts of 
the body, essentially consisting of a series of small cells, 
that are furnished each of them with the appropriate 
apparatus for secretion and absorption. 

This species of Dropsy has obtained the name of 
Anasarca, and, according to circumstances, it either 
extends through the whole of the cellular texture, or 
occupies certain portions of it only. The exciting 
causes of Anasarca, as well as of Dropsy in general, are 
various and not well ascertained ; it is a frequent se- 
quel of other diseases, by which the vital powers in 
general, and especially the contractility of the mus- 
cular fibre a ‘to be’weakened ; it is also induced 
by other debilitating causes, as excessive evacuations, 
want of proper nutrition, over fatigue or ‘exhaustion. 
There is also another set of exciting causes, which ap- 
pear to be more of a mechanical nature, and which 
may be all referable to a physical obstruction of the 
absorbent vessels ; and there is a third set of excitin 
causes of dropsy, which are not strictly to be includ 
in either of e precedin classes, viz. various cireum- 
‘stances which impede the digestive functions, espe- 
‘cially structural diseases of the different abdominal 
viscera. In some cases indeed these affections may be 
attributed to the pressure of the parts, when they be- 
come indurated, upon the thoracic duct or the trunks of 
the absorbents, but in other cases it would seem to pro- 
ceed from a constitutional cause ; the Dropsies that are 
produced in this way are principally those of the cavity 
of the abdomen, to which the term Ascites has been 
applied. There appears to be, in some individuals, 
what may be called a Dropsical Diathesis, where serous 
effusion, in one or more of the body, is liable to 
take place from very slight causes, or perhaps without 
any assignable cause whatever. 

The proximate cause of Dropsy must obviously con- Proximate 

Hydrops, 

Anasarca, 

sist either in increased secretion or in diminished ab- cause, 
sorption of the serous fluid, unless we suppose that 
these two states can exist at the same time; we have, 
however, considerable difficulty in deciding to which 
of the two causes each individual case should be refer« 
red, or to determine in what manner some of the ex- 
citing causes can operate. As they are in most cases 
debilitating, we might conclude that the deficiency of 
absorption was a more frequent occurrence than the 
excess of secretion; and the treatment witich is found 
most successful in Dropsy, may probably seem te 
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pathological and a practical point of view. possesses great er over system, but which, al- 

Treatment aes 2 one Sey wo.seuiest te toques thoogh occasabally very beneficial, manifests its dele~ 
of Dropsy. Whether the be primary or symptomatic; and terious effects, becomes decidedly injurious, if it 

i be only symptomatic, we are of be employed i or in excessive quantity. 
course to our remedies to the removal of the ori- When we consider the nature of the primary action of 
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cous intestines, in which the uri ore 
gains may also e. We have sufficient evidence 
of the effect of mercury as a diuretic, but it may Action of 

cure of disease. We stated’ that purgatives probably be referred with more propriety to its opera. mercury, 
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: the body ; and it is accordingly to these substances, sy is pri as an adjuvant to other substances, 
and to the latter, that we generally look for example to squills and digitalis: If the hypothesis 
the cure of ies of all descriptions. When we are be not too mechanical, we may regard mercury as a 
able to produce the desired effect wpon the kidney, we stimulant to all the organs, probably in pro- 
indeed seldom fail in 8 po bemy to their degree of vitality, or their connexion 
it unfortunately happens that there is no of medi. with the circulating system ; but that its operation 
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Treatment. 

constitutional derangement, as connected with the di- 
gestive organs, or merely by its mechanical pressure 

upon the great trunks of the absorbents; the power 

which mercury is conceived to possess in discussing 

glandular tumours, being independent of its action on 
the kidney. As to the second indication in the cure 

of Dropsy, to prevent the re-accumulation of the fluid 

after it has been removed, all that can be said on this 

int may be included in the mes direction of adopt- 

ing every means for improving the general health, we 

must avoid the os causes, and we must endea- 

vour to strengthen the digestive organs by temperance, 

exercise, preserving an open state of the bowels, and 

by the proper exhibition of tonics. : . 

After these general remarks on Dropsies, as constitut- 
ing an order of diseases, we must proceed to make a 

few observations upon the different genera. Concern- 

ing Anasarca we have little to add to what has been 

said above, either as to its symptoms or its cure; for 

as it is the most universal in its seat, so it presents us 
with the fewest peculiarities with respect either to its 
symptoms or its treatment. Purgatives, exhibited ac- 
cording to the strength and constitution of the patient, 
of which the neutral salts and the hydragogues will 
probably be found the most appropriate, are sometimes 
alone able to effect the removal of the effusion. If 
these fail we proceed to diuretics, of which squills, in 
combination with calomel, suggest themselves as the 
first to be tried. Along with these, or rather to com- 
plete the cure after they have accomplished their ob- 
ject, we must have recourse to the same kind of tonic 
treatment which is employed in other diseases, where 
the strength has been much reduced. 

Ascites is a more formidable disease than Anasarca, 
as it generally depends upon a structural affection of 
some of the abdominal viscera, or upon a local derange- 
ment, which is out of the reach of medicine, or is con- 
nected with some other morbid condition of the sys- 
tem. The disease is characterized by distension of the 
abdomen, in which the fluctuation of a fluid may be 
distinctly perceived, and to this local symptom, which 
properly constitutes the disease, we have always con- 
siderable disturbance of the system generally, loss of 
appetite, and torpor of all the organs concerned in the 
function of digestion ; the usual deficiency of urine oc- 
curs, and as the disease advances, the strength fails, 
the flesh wastes, and ultimately hectic, with complete 
atrophy, supervenes. Besides other causes of uneasi- 
ness, the patient suffers great distress from the mere 
bulk of the abdomen, which is often so large as ma- 
terially to interfere with the various vital and organic 
functions, especially the respiration and the circula- 
tion. The fluid is usually effused in the general cavity 
of the peritoneum, but in some cases it is contained in 
a partial cyst; in these instances the constitutional 
symptoms are generally less urgent, as the affection 
may be supposed to proceed from some cause of a 
more local nature, which, at its commencement, has 
but little effect upon the system at large. It is indeed 
seman <09 from the proportion which the general 
ome local symptoms, that we are to form our 
judgment respecting the seat of the effused fluid, whe- 
ther it be encysted or not, a fact of some consequence 
in the treatment of the disease, and one of very great 
importance in its prognosis... 

n treating Ascites, the only point to be considered, 
in addition to the general principles which we have 
laid down above, respects the propriety of discharging 
the water by an operation. Where the tumour is very 

MEDICINE. 
large, and where it seems, by its mechanical bulk, to Practice. 
injure the action of any of the functions that are essen« —-y——__ 
tial to life, we occasionally find it necessary to punc- 
ture the sac, but, for the most » we derive little 

anent benefit, ve ae woul wig tae. ae seer 
unfrequently brin e disease more rapidly to a fatal 

pe a Neale when it process rit a struc- 
tural disease of any of the abdominal viscera, which is 
one of its most frequent causes, can only be effectuall 
treated by the employment of those remedies whic 
act upon the diseased organ ; and it must be confessed 
that, in these cases, our prospect of success is very 
limited. A cautious use of mercury, in combination 
with squills, is i the best remedy that can be 
tried ; but it will be often found ineffectual, and a va+ — 
riety of occurrences almost daily present themselves, 
which will demand our attention, and oblige us to 
swerve from any regular plan of treatment which we 
may wish to adopt. j 

Hydrothorax, or Dropsy of the chest, is characterized Hydrothe- 
by difficulty of breathing, which is increased in the ho- x 
rizontal posture, by disturbed sleep, palpitation of the 
heart, irregularity of the pulse, and frequently by all 
the symptoms of general Dropsy. Sometimes, by cer- 
tain motions of the body, or by certain postures, the 
presence of the fluid in the chest may be perceived by 
the patient himself, and it may be felt by the practi- 
tioner, when he employs a peculiar method of striking 
the chest, or pressing upon the contiguous parts. The 
immediate cause of Hydrothorax, like that of Ascites, is 
generally a disease of some of the viscera; and as, from 
its local situation, it is more connected with the fanc- 
tions which are essential to life, its prognosis is more 
unfavourable. It has been generally supposed that 
this ies of Dropsy is more peculiarly adapted for 
the inistration of digitalis than any other remedy ; 
a circumstance which, if correct, may perhaps be ex- 
plained by the power which this remedy 
over the circulation. When we determine to prescribe 
this substance, it should always be done with the 
greatest caution ; and if we do not find it to be useful 
after it has been taken for a short time, we are not to 
expect any benefit from the farther continuance of it ; 
for were we to persevere, we should probably expe- 
rience its deleterious effects. Purgatives are always 
indicated in Hydrothorax, and the operation of the va- 
rious neutral salts, as being the least stimulating, and 
at the same time possessing the hydragogue property, 
we conceive to be the most appropriate. It may be 
doubted whether blisters or other remedies applied ex- 
ternally to the chest can be of any avail in this com- 
plaint ; and with respect to the operation for discharg- 
ing the fluid by an artificial opening, besides the 
jections that were urged against the analogous practice 
in Ascites, we have here the additional objection, that 
it is more difficult and painful, that it is less easy to 
ascertain the unequivocal existence of water in the 
chest, and that the subjects of Hydrothorax are more 
CP mei: ns advanced in life, of a bad habit of 

é ebilitated by other diseases, and therefore 
less likely to derive any benefit from the discharge of 
the fluid, than many of the subjects of Ascites, so that, 
upon the whole, we should conceive, that it can only 
be under a very rare combination of circumstances 
that this operation should ever be recommended. 

With respect to the other kinds of Dropsy, we have 
already given an account of Hydrocephalus among the 
diseases affecting the head; for although it may be cor- 
rectly placed among the Hydropes ina nosological sys- 



Secr. X. Cutancous Diseases. 

We have made the various diseases of the skin the 
fourth order of the Paratr an arrangement which 
ee adopt, —— them as, 
for the most part, proceeding from, or depending upon, 
morbid condition of the body, corinected with a de- 
of some of the functions either directly or indirect- 
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nic, or w 
as are constitutional, and such as are local. The first 
of them come on suddenly, and produce some distur- 
bance of the functions, and after running through a re- 
gular course, manifest a tendency to a spontaneous cure ; 
the second come on gradually, continue for an indefi- 
nite length of time, disappear, and again make their ap- 
pearance in an irregular manner, and this without ne- 
cessarily ing any constitutional action, or being 
accompanied by any change in the state of the func- 
tions. A second important circumstance respecting 
cutaneous diseases is, whether they are contagious or 
not; the greatest part of them are certainly not so, but 
there are others which exhibit this property in the most 
marked manner, and which it is therefore necessary for 
us to guard against in our management of such cases. 
In the Sd place, some cutaneous diseases are obviously 
hereditary, thg children of those who have been iffect- 
ed by them having a peculiar tendency to such affec- 
tions. In the 4th place, different cutaneous diseases 
are observed to attach themselves especially to different 
periods of life, some being confined to childhood, others 
appearing more commonly about the period of puberty, 
and others again in old age. In the 5th place, the ha- 
bits of life, especially with respect to exercise and tem- 
perance, the nature of the employment, local situation 
and climate, and many other circumstances both exter- 
nal and internal, have a very powerful influence in 

aod thedagyan of clviliostion, which, except in a fee 

Spr tn eae tapered ear xurious . most 
to diminish the violence, or even alt 

some of the most loathsome of them. In- 
of all 

to comprehend, from the 
certain affections of the skin prevail 

tena i and afterwards become ly 
tinct, in this respect resembling various other classes of 

we are to employ general 
¢ ure to rest satisfied with 

topical remedies, while, on the 
which ire only constitu- 

remedies may be class. 
ed under the heads of ¢ that tend to diminish fe. 
brile excitement, of ves, sucorifics, and tonics, 
to which we must those which care the 

the two great divisions of acute and chro- Practice. 
amounts nearly to the same thing, of such ath Saad 

diseases, the first point to Remedies. 
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of stimulating the skin when applied to its surface, we 
have sufficient evidence ; but there is considerably more 
difficulty in clearly distinguishing the action of seda- 
tives; and when we wish to produce this effect, it is 
generally accomplished in an indirect manner, or sim- 
ply by the removal of some stimulating cause. The 
cirumstances which direct our judgment in the choice 
of remedies, are derived partly from inquiring whether 
the symptoms indicate an excess or a defect of action in 
the part, and partly by tracing an analogy between the 
disease under consideration, and others, with the treat- 
ment of which we are better acquainted,—a kind of 
practice, it must be confessed, which is often very em- 
pirical, and the result of which is very uncertain. Of 
this uncertainty we have the most convincing evidence 
in the writings of those, whose judgment and informa- 
tion on these topics is held in the highest estimation ; 
for we find that they proceed principally upon the ex- 
perience that is derived from insulated facts, and that 
they frequently recommend, for the cure of the same dis- 
ease, remedies that appear to be of the most opposite na- 
ture, in the selection of which we have véry little explicit 
direction, but are recommeded to try them in succes- 
sion, and to adhere to that which appears to be the most 
beneficial. Upon the whole, we may conclude that 
whatever promotes the general health, must be always 
favourable to the relief of these diseases, and in many 
cases will effect a cure; that, for this purpose, it is of the 
highest importance to obtain a healthy state of the di- 
gestive functions, and that temperance, fresh air, exer- 
cise, and purgatives, are to be regarded as the basis on 
which we are to proceed, and which will materially as- 
‘sist us in the future progress of the cure. Upon this 
principle, we shall be at no loss to account for the be- 
nefit that is obtained from purgative saline waters, and 
when they contain sulphur, which has a decided claim 
to be considered as a specific in certain cutaneous dis- 
eases, they present us with the most effectual remedy 
for some of these affections. Calomel has been very 
generally employed in these cases, and there can be no 
doubt of its frequently proving highly useful; but we 
should be disposed to refer its effects to its action 
as a purgative, or at least to the power which it exer- 
cises over the organs that are concerned in the process- 
es of digestion and assimilation. We have but little 
confidence in most of the boasted specifics for cutaneous 
diseases, they are generally given after the exhibition 
of more active remedies, if not in conjunction with 
them, Their operation, even as admitted by their ad- 
vocates, is slow, and unattended with any sensible ef- 
fects, and they.are commonly prescribed in connexion 
with some system of regimen, or with some change in 
the occupation or mode of life, to which we may, with 
more probability, refer any advantage that is gained. 
We must, however, make an exception in favour of 
sulphur, of the efficacy of which no one can doubt, and 
the same remark may be also extended to arsenic, and 
probably to iron, but of the nature of their operation 
we do not presume to offer any opinion. As to the 
whole tribe of stimulants, both the various chemical 
preparations, acids, alkalies, metallic oxides, and salts, 
as well as the acid vegetable substances, we have little 
to observe in the way of general principles, how far any 
of them ought to be regarded as possessing specific vir- 
tues, or whether they differ from each other solely in 
the degree of their stimulating power, or in their me- 
chanical properties, we do not feel competent to decide. 

MEDICINE, 
Practice. er case, we must introduce a class of specifics. Of the 
—Ym" existence of a class of remedies, which have the power 

CHAP. V. 

Pareccrises. 

Sect. I. Diarrhea. 

We have placed the diseases of the secretory organs in - 
a separate class, under the title of Pareccrises, and have 

Practice 

divided them into the ‘two orders of Apocenoses and Apocexo- 
Epischeses, according as they produce an excess or a 8% 
defect in the quantity of the secreted fluid. In the first 
order, we have the following genera depending upon the 
organs which they immediately affect, Diarrhoea, Cho- 
lera, Hyperuresis, Blennorrheea yesice, Lithiasis, Me- 
norrhagia, Leucorrheea, Ptyalismus, Ephidrosis. ‘These 
diseases may be considered as, in a great measure, local 
in their origin, and during their progress are not essen- 
tially productive of any conitibet Geek Cisedreaice ; they 
are not necessarily attended with fever, they have no 
effect upon the nervous system, except upon those 
parts of it with which they are in immediate contact, 
and they may frequently be removed by remeiiies that 
seem to act locally, or without the intervention of any 
organ besides that to which they are directly applied. 

The first genus of this order is Diarrheea, a very Com- Diarrhea. 
mon disease, which consists in an increased discharge 
from the alimentary canal, the evacuations being but 
little affected except in their assuming a more liquid 
consistence ; they are generally preceded or accompa- 
nied by flatulence and a griping pain in the bowels, 
and frequently by sickness ; but this should perhaps 
rather be attributed to the same cause which produces 
the Diarrhoea, than be considered as a part of the dis- 
ease itself. The symptoms of this complaint are so 
obvious as seldom to leave any doubt respecting its. 
existence ; but there are two diseases that resemble it, 
and from which it is important to distinguish it, Dy- 
sentery and Cholera. For the most part an attention 
to the nature of the evacuations is sufficient to point. 
out the distinction, or if, as occasionally happen, the 
diseases appear to run into each other, our remedies 
must be administered accordingly, always adapting 
them rather to the symptoms than to a ‘eehiesl no- 
menclature. ‘lhe exciting causes of Diarrhoea are va- 
rious ; perhaps the most frequent is repletion of the 
stomach, or the reception into it of some kind of in- 
digestible food ; cold applied to the surface of the body, 
and especially to the legs and feet, is also an exciting- 
cause of Diarrhoea ; and it 1s occasionally produced by 
impressions upon the nervous system, or even by mere 
mental emotions. In children the peculiar irritation 
produced by teething seems to be a frequent exciting 
cause of Diarrhoea, as well as that which arises from the 
presence of worms in the alimentary canal. Although 
the evacuations in Diarrheea essentially consist of feecu- 
lent matter, they vary considerably in their appearance; 
and from observing these variations, we have it in our 
power, in some cases, to judge of the state of the parts 
which immediately give rise to it. Diarrhoea is often 
symptomatic of some other disease, many instances of 
which have been stated above ; of these one of the most 
violent is the colliquative discharge from the bowels 
which occurs in the latter stages of hectic fever. It is- 
also a frequent attendant or sequel of the affections of 
the liver that come on after a residence in hot climates, 
and is then found to be one of’ the most unmanageable. 
symptoms of these diseases. ‘ 
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Praetice. 
—_—\— 

Treatment. 

the body. 

86 
sition of calculous matter from this fluid; or by the 

ce of a calculus in the bladder, as ascertained by 
the introduction of the sound. j 

The exciting or predisposing cause of the disease is 
probably, in al cases, a derangement of the digestive 
organs, by which the fluids undergo some change in 
their nature, so that, in passing through the kidney, 
certain substances are secreted that concrete together 
into solid masses. These, according to their form, and 
the situation where they are deposited, produce various 
distressing symptoms, that are immediately to be at- 
tributed to their mechanical bulk, either pressing upon 
the contiguous parts, or obstructing the discharge of 
the natural excretions. Very minute attention has been 
paid of late years to the chemical analysis of urinary 
calculi; and, according to the most accurate experi~ 
ments, we may arrange them under the following 
heads: Ist, The lithic calculus; 2d, The bone earth 
calculus, consisting principally of phosphate of lime ; 
3d, The ammoniaco-magnesian phosphate; 4th, The 
fusible calculus, consisting of a mixture of the two 
former; 5th, The mulberry calculus, composed of oxa- 
late of lime; 6th, The cystic, consisting of the peculiar 
substance called cystic oxide. To these we may add 
the alternating calculi, those that are formed of differ- 
ent substances arranged in alternate layers; and the 
compound calculi, composed of different ingredients 
mixed together without any regular order. 

As urinary calculi are properly extraneous bodies, 
and do not ess any vital properties, it has been al- 
ways considered a most important point to discover 
some chemical agent, by which they might be render- 
ed soluble, and in this way discharged along with the 
urine. Until very lately all the attempts that had been 
made of this kind were entirely empirical, and, not- 
withstanding various flattering accounts which, from 
time to time, had been laid before the public, were al- 
together abortive ; but since the greater accuracy of 
modern chemistry, their nature has been thoroughly 
investigated, and we are well acquainted with means 
by which most of them may be readily dissolved out of 

It still, however, remains a doubtful point, 
whether, while they are in the bladder or the urinary 
passages, any re-agent taken into the stomach, can be 
carried along the circulation so far unaltered, as to be 
capable of acting upon the calculus through the inter- 
vention of the urine ; and, upon the whole, we are dis- 
posed to think that but little can be expected from this 
mode of proceeding. But, although we may fail in this 
object, there are still two methods of relieving the dis- 
ease ; one, indeed, which is extremely painful, and af- 
ter all merely palliative, viz. by cutting into the blad- 
der, and. removing the ealculus ; the other, which, if it 
can be accomplished, must be regarded as the more de- 
sirable plan, is by counteracting that state of the diges- 
tive organs, which gives rise to the disease. Upon the 
whole we may conclude, with respect to this latter 
point, that whatever remedies would, in other circum- 
stances, tend to improve the process of digestion, and 
establish the healthy action of the intestinal canal, will 
be peng serviceable in preventing the formation of 
calculi. But, besides this general view of the subject, 
it will be necessary for us to examive the state of the 
urine in the individual cases of Lithiasis that present 
themselves ; because in most-of them we can distinctly 
perceive the existence of two conditions. of the system, 
which are very different from each other, produce dif- 
ferent effects, and may probably require different reme« 

MEDICINE. 
dies. In one of these a calculus is formed of an acid 
nature, which it may therefore be supposed will. re- 
quire alkaline medicines for its prevention ; while in 
others there is a tendency to the formation of a calcu- 
lus in which an alkaline earth predominates, and which 
may therefore be supposed to indicate the employment 
of acids for its prevention. Upon this principle, we 
have been directed, in the treatment of Lithiasis, first 
to examine into the state of the urine, and into the na- 
ture of the calculous deposition, or of any solid matter 
which may have been discharged, and to administer 
either the carbonates of the fixed alkalies, or diluted 
muriatic acid, according to the result of the examina- 
tion. Besides these, we are to give purgatives freely ; 
to enjoin a plain diet, especially abstaining from fer- 
mented and ‘spiritous liquors ; and, in short, to adopt 
that system of regimen which is the best calculated to 
induce a healthy action of the stomach and bowels—a 
circumstance which we are inclined to think is much 
more important than any direct chemical effect that can 
be produced on the fluids. The propriety of an opera- 
tion will depend upon the urgency of the pain, or the 
other symptoms arising from the mechanical bulk of 
the stone. We shall only remark, that sometimes a 
large calculus in the bladder may be borne with tole- 
rable ease, when, by the use of the proper remedies, it 
can be prevented from increasing in size ; this proba- 
bly arises from its more prominent and irritating parts 
being rounded off, and the organ becoming accommo. 
dated to its reception. 

Sect. IV. Leucorrheea. 

We have placed Menorrhagia among the Apocenoses, 
because there is reason to suppose that the menstrual 
discharge is, strictly speaking, a secretion ; owing, how- 
ever, to the nature of its symptoms and treatment, we 
have enumerated it among the Hemorrhagies, and have 
given directions for its management in that part of our 
system. Leucorrhcea, which consists in an increased 
secretion from the mucous glands of the uterus, is cha- 
racterized by the appearance of the discharge; by pain 
in the loins; loss of appetite; general debility ; and 
wasting of the flesh. The discharge is sometimes of so 
acrid a nature as to excoriate the parts on which it 
lodges, and occasionally it even communicates the same 
symptoms by contact to a second person, ' 

It is not very easy to ascertain either the exciting or 
the proximate causes of Leucorrhcea. Whatever stimu- 
lates the parts in an excessive degree has been conceiv- 
ed to give rise to the complaint; but, on the other 
hand, it has also been attributed to a variety of circum- 
stances that tend to debilitate the system. Perhaps we 
ought to ascribe the affection to general debility, com- 
bined with local excitement. The debilitating effect of 
the complaint is much greater than might have been 
expected from the quantity of matter discharged, indi« 
cating that the complaint is to be referred chiefly to 
some constitutional action, depending upon the relation 
which the uterme system bears to the other parts of 
the animal economy. The complaint is often sympathe- 
tic of some structural disease of the uterus, and is then 
more unfavourable in its prognosis, and often more 
distressing in its immediate effects; but when it exists 
in its simple form, although, as we have remarked 
above, it is considerably debilitating, and proves a. 
source of much inconvenience, it is seldom to he. res- 
garded as dangerous, 
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acute pain, which is generally referred to the pit of the 
stomach, and is often attended with severe vomiting, 

and by this operation the obstruction is occasionally 
removed: the same effect is sometimes produced by 

brisk purgatives. Opium and warm fomentations re- 

lieve the pain, and likewise the spasmodic contractions, 

which, as was remarked above, seem to exist in these 

cases, and tend to aggravate the complaint. There are 

instances in which the distension produced by Gall- 
stones is so great as to produce inflammation, when 

bleeding must ectictes! be had recourse to, at the same 

time that we may try the warm bath and emollient in- 
jections. 

Secr. VI. Amenorrhea. 

Ischuria, or a difficulty in the excretion of the urine, 

is perhaps in all cases a symptomatic affection, either 
occurring in connexion with some other more general 
disease, as Dropsy, or depending upon some obvious 
mechanical obstruction, as in Lithiasis. We shall there- 
fore pass on to Amenorrheea, or the deficiency of the 
menstrual discharge. It occurs under two forms, that 
of retention and of suppression: the first, where the 
discharge does not make its appearance at the proper 
period of life; the second, where, after it has appear- 
ed, it does not return at the usual intervals. There is 
another affection which ought perhaps to be regarded 
as a mere variety of Amenorrhea, in which the dis- 
charge tukes place at the proper times, but is in small 
quantity, and is attended with considerable pain ; this 
has received the name of Dysmenorrhcea. When Amen- 
orrhea, in any of its forms, has continued for some 
time, it produces various constitutional derangements ; 
there are pains in different parts of the bod. » espe- 
cially in the neighbourhood of the uterus; the appe- 
tite fails, the bowels are torpid, the head is oppressed, 
Anasarca supervenes, the breathing is short, the pulse 
is weak, and the whole body becomes languid and en~ 
feebled. In some cases, particularly in those where 
the discharge does not take place at the proper age, 
there is a remarkable sallowness of the complexion, 
from which circumstance the disease has obtained the 
name of Chlorosis; it is likewise attended with a sin- 
gular tendency in the patient to take into the stomach 
various articles of an indigestible nature, which would 
seem to be the mere effect of caprice, did we not ob- 
serve this morbid casera to exist, where we have no 
reason to suspect this disposition from any other cir- 
cumstance, and where the stomach is evidently in an 
unnatural state. The proximate cause of these com- 
plaints is evidently, in the first instance, thé same, a 
defect of power in the vessels of the uterus, by which 
pee are unable to propel the blood into the capillaries 
with due force and in the proper quantity. In what 
way this condition of the capillary vessels produces the 
general symptoms is perhaps not easy to explain; and 
indeed it may be suspected, that at least in a great 
number of cases, the peculiar state of the uterus is ra- 
ther the effect than the cause of. the constitutional ir- 
regularity. 

But whatever may be our determination u this 
point, it does not affect the principles upon which we 
proceed in our treatment of Amenorrhea, which is to 
excite the system generally, and the uterus in particu- 
lar, by the use of those means which may increase the 
action of the arterial system, and especially of the ute- 
rine vessels. The state of the bowels obviously re- 
quires purgatives, and those of a stimulating kind; © 

: 4 

CINE. 
such as the resins and more acrid extracts, scammony, 
aloes, colocynth, &c. The a of flatulence which 

is generally present indicates the employment of what 
have been termed carminatives acent when there is 
much pain or irregular action of the , Wwe may 
peneteibe ,abiianearelite; of which san the most 
efficacious is assafetida, with an occasional opiate. 
Exercise, and especially horse-exercise, as much as can 

be borne without exhaustion, is a necessary part of 
the regimen ; and the diet should be as nutritive as the 
patient can bear, without inducing indigestion or any 

degree of febrile excitement. We have hitherto taken 
no notice of that class of remedies that are styled em- 
m es, because we are extremely doubtful whe- 
ther be any to which this title ought to be ap- 
plied, except to some substances, the action of which 
is so violent as not to be admissible into practice; we 
consider the savine to be of this description. Perha 
there is nothing which is better entitled to the specific 
ai pellation of an coment than electricity, and 
this application ser be safely tried in conjunction 
with purgatives, and the other treatment that been 
mentioned above. The warm hip-bath, or even warm 
water applied to the feet, frictions with the flesh-brush, 
and warm clothing, are generally thought to be ser- 
viceable. Besides these remedies, which appear to be 
more. particularly indicated by particular symptoms, 
we often find it necessary to use stimulants and tonics; 
as the various kinds of bitters, and the preparations of 
iron; with respect to the latter medicine it should not 
be employed until the bowels are rendered completely 
soluble, and in all cases it may be proper to combine 
it with aloes, or with some of the purgative resins or 
extracts. 

CHAP. VI. 

_Paramorphie. Local Structural Diseases. 

Practice. | 
—_—\— 

Having now, in our five first classes, gone through Paramor- 
the different diseases which proceed from ipa 
fections of the systems of the blood-vessels and the 
nerves, the mental faculties, the organs of nutrition, 
and those of secretion, we now come to the diseases 
which are of local origin. These form the two classes 
of the Paramorphie and the Ectopiz ; the first denot- 
ing a morbid change of structure, the latter a mechani- 

displacement of the parts concerned. The greatest 
number of these diseases fall under the province of 
surgery; they frequently require the assistance of 
some manual operation, or of external applications ; 
and although they are often accompanied by constitu- 
tional affections, yet these are obviously sympathetic, 
so that our main attention is to be directed to the topi- 
cal derangement. 
We have divided our class of Paramorphiz into Phy-~ 

mata and Phtharmata ; the first ineluding tumours of 
all descriptions ; the second denoting an alteration in 
the substance or structure of the part, as where a mem- 
brane is converted into a bone, where a soft part be- 
comes rigid, or a hard part becomes soft and flexible. 
Of the different genera which compose this order, per- 
haps the only one which can properly be considered 
as falling under the province of the physician, is that 
which consists of the organic affections of the heart. 
Besides the inflammation of this viscus, which has been 
already treated of among the Phlegmasia, it is subject 
to many other organic Satah pees its valves, and 

af- phie. 

Diseases of 
the heart. 
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ventricles becoming distended to an enormous size, and of these complaints, we are, for the most part, reduced 
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tions. The symptoms tht are produced are very va expected cures have occasionally resulted. Cases have 
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Medina 
Mediter- 

MED 
pilgrims, is guarded by troops and artillery, and'accom-: 

ied by a number of women. 
aS Of later years, both the religious and political state of 

Medina anderwent an importantalteration ; nor can its 
condition at the present time. be 
The environs of the city gave birth to a Mahometan 
sheik, named Abdoulwehhab, about the year 1720, who, 
after pursuing his studies here, contemplated great in- 
noyations on certain principles of the Mussulman faith. 
But ‘finding Medina itself unsuitable to his views, he 
left’ it to make a proselyte of Ibn Saaoud, prince of 
the Arabs, whose son Abdelaaziz endeavoured, in suc- 
ceeding years, to subdue all the neighbouring countries. 
The Scheriff of Mecca, unable to resist -his forces, reti- 
red to Medina in 1802; but the city proving untenable, 
he again withdrew. However, it withstood a body of 
troops sent from Mecca, which had been pillaged pre- 
viously, and their commander Saaoud was obliged to 
retreat to Draaija, the capital of the sectaries, seven~ 
teen days journey east of Medina. But Saaoud having 
renewed the attack after his father had been assassina- 
ted im 1803, rendered himself master of Medina in 
1804, where his followers shut and sealed the doors of 
the temple, destroyed all the ornaments of the sepul- 
chre, and took possession of the vast treasures which 
superstition had accumulated. In 1805, the great ca- 
ravan from Damascus obtained access to the city on- 
ly by means of heavy sacrifices ; and the reformers sig- 
nified to the pasha, that in future it should come no 
longer under protection of the Turks, or accompanied 
by troops, trophies, music, or women, but that it should 
eonsist of pilgrims exclusively. The caravan having 
attempted to travel thither next year, without strictly 
conforming to these injunctions, had hardly reached 
the gates of Medina when it was obliged to retire in 
disorder, persecuted and annoyed by thesectaries, De- 
votion to the person of the prophet being prohibited as 
sinful, the reformers refrain from yisiting his tomb ; and 
they have destroyed the sepulchres, chapels,and temples . 
erected in honour of saints. In the year 1807, the 
whole priests, servants, and slaves belonging to the 
mosque of Mahomet’s tomb at Medina, were command- 
ed instantly to quit the city, as also all pilgrims and 
soldiers, together with the Turkish judge. A com- 
plete revolution, both religious and political, was thus 
accomplished ; but we have understood, that in the 
year 1817 or 1818 the Emperor of Turkey, in order to 
regain his influence in Arabia, sent a large military 
force against the reformers, by. which they were de- 
feated, and their leader being taken prisoner, was car- 
ried to Constantinople, and there put to death. Lat. 
24° North, Long. 40° 10’ East. 240 miles north of Mec- 
a. iv 
MEDITERRANEAN Sza, is the largest inland sea 

in the world, forming the southern limit of nearly the 
whole of Europe. It is about 2000 miles long ‘from 
east to west, and has an average breadth of from 460 
to 500.miles. From the Bosphorus a strong current 
sets into the Mediterranean ; at the Straits of Gibraltar 
another current flows in from the Atlantic ; two weak- 
er currents flowing outwards along the northern and 
southern shores, The tides in the Mediterranean are 
very small and irregular. 

r. Marcet has lately shewn, that the water of the Me« 
diterranean contains rather more salt than the ocean. 
This fact has been explained, upon the supposition that 
‘the Mediterranean is not supplied by the rivers which 
flow into it with a quantity of fresh water sufficient to 
replace what it loses by evaporation under a burning 

A2 

precisely ascertained. 

MEK 
sun, aided we powerful radiation from the African Mediter- 
shores, and the parching winds blowing from 
jacent desarts, Philosophers have, therefore, attempt- It 
ed to explain why this sea does not gradually increase ay 

in saltness, and indeed be ultimately converted into sas 
turated brine. This has been ascribed to’an under cur~ 
vent of water, salter than the ocean, which runs out at 
the Straits of Gibraltar, and unloads its waters of their 
excess of salt, This idea of a submarine current’; 
countenanced by the fact, communicated to Dr. Mare 
cet by Dr. Carmichael, on the authority of the British. 
consul at Valentia, that some years ago a vessel was. 
lost at Ceuta, on the African coast, and its wreck after- 
wards thrown up at Tariffa, on the European shore, 
fully two miles west of Ceuta. 
A similar fact is stated by Dr. Hudson. « In-1712, 

M. de L’Aigle, of the Phoenix of Marseilles, giving 
chace near Ceuta Point to a Dutch ship, came up wit 
her in the middle of the Gut, between Tariffa and 
Tangier, and then gave her one broadside, which sunk 
her, A few days after the sunk ship, with her cargo 
of brandy and oil, came on shore near Tangier, at 
least four leagues to the west of the place where she 
sunk, and directly against the strength of the current ; 
which has persuaded many men that there is a recurs 
rency in the deep water in the middle of the Gut, that 
sels oulward to the grand ocean, which this accident very 
much demonstrates.” Phil. Trans. 1724, vol. xxxiii. 
p- 192. See also Phil. Trans. 1819, p. 177 ; and Edin« 
burgh Philosophical Journal, vol, i. p. 236, and vol. ii. 
p- 358. eo Waa 
MEDWAY. See EnGranp, vol. -viii. p. 688; and 

Kent, vol. xii. p. 436. Y 
MEKRAN, or Mecray, is a province of Persia, 

stretching from Cape Jask to the frontiers of Scind, 
along the Indian Ocean, which bounds it on the south, 
On the north it is bounded by Seistan and Arokaje ; 
on the east by Scind; and on the west and north-west 
by Kerman, Mekran is divided by a range of moun- 
tains running from east. to west. The northern 
has got the name of Balouchistan. To the east there 
is a small independent state called Zus. Balouchistgn 
is again subdivided into the seven following provinces 
or districts: Jhalawan, the most southern, and Sara« 
wan, the most northern, both of which are extremely 
mountainous, and in general barren, though some of 
the vallies are capable of high cultivation, and produce, 
in favourable seasons, very abundant crops.—Cuichk 
Gandava, which-is about 150 miles long, and 40 or 50 
broad, is chiefly low country, having a rich black leam 
soil, and producing all sorts of grain, besides cotton, 
indigo, and madder.—Anund Deel, to the northward 
of the former, whose climate and soil are excellent.— 
Shal and Mustung, which are of very inconsiderable ex- 
tent, but distinguished for the excellence and cheap- 
ness of their productions; and Zuhree, which is well 
peopled, and ine the name of being the most civilized 
district of Balouchistan. 

The province or district of Lus is of a circular form, 
and nearly surrounded by mountains, which separate 
it from western Mekran, Balouchistan, and Scind. The 
country itself is flat and sandy, and remarkably fertile 
in every description of grain. It has two sm rivers, 
Wudd and Pooralee, (the ancient Arabius,) which, ris- 
ing in the mountains near Bayla, falls into the ocean 
at Sonmeany, the principal sea-port of Lus. In order 
to obtain water, the inhabitants of this district, who are 
chiefly fishers, are obliged to dig holes in the sand, and 
having taken a supply, they fill them up immediately, 

the ad. ranean Sea 

(iat 
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among the scholars, he was soon placed under private Melanc~ 
tuition. He was instructed in the Latin language by _‘*°"- 
John Hungarus, (who afterwards became a Protestant “~ “~~ 

i é : : 
tif 

P : 

if i | i 

tae 
ff He =f tH : He re 

under. bigs ag wad gt nce a reer 
ile district, and is about five days journ 

north-west of Nooshky. It is a narrow strip, in some 
frequently not exceeding half a mile in breadth, 

and being flanked on both sides with high banks, it re- 
dry bed of ariver. It derives its extraor- 

from the annual of the river oe Sara annual overflowing 

3° ! t | 
HA fit I 4 4 

TESS! PonPE Heit it 

ule 

5 Hi 2, 

4 igs i 
st cP as a fn Gh 

preacher ;) and gave early indications of his great na- 
tural capacity. Fie studied the Greek Jen with 
equal and success at Pforzheim, under George 
Simlerus ; and during the course of his studies in this 
es had frequent opportunities of receiving the 

iendly advices of John Reuchlin, or Capnio, as he is 
more generally called, who was one of the principal 

of restorers of learning in Germany, and who was greatly 
jefly attracted by the ising talents and studious habits 

of young Melan At the age of twelve he wrote 
ncn enlarged appa raetagreedeat La 

a humorous comedy, which he dedicated 
to io, from whom he received, on that occasion, 
the name of Melancthon, which signifies in Greek what 
Schwartzerd does in German, namely “ black earth.” 
After a residénce of two years at im, be was 
sent to the university of Heidelberg, where he soon be- 
came distinguished by his talents, application, and 
amiable dispositions. He wrote most of the public ha- 
rangues delivered at the university, during his attend- 
ance there ; and was entrusted with the education of 

Pee Heidelberg ing to be unfavourable to his feeble 
ccnetitetion of body, and hie mind being chagrined by 
the refusal of a higher literary degree, on account of 
his youth, he left that university after a residence of 

ears, and removed to that of Tubingen, which 
was then celebrated for its eminent i 

became a public lecturer in 
ral admiration by his 

lpm taste in the i 
period the restorer of Te- 

peared i i ; speedily attracted 
attention of the of Geox He was 

icularly eulogized, when only a youth of eighteen, 
Ey the learned Erasmus, whose works abound in the 
strongest testimonies both to the eminence of Melanc-. 
thon's attainments and to the excellence of his charac-. 
ter. 

at Tubingen, he to the University of Wittem- 
where he was appointed to the Greek professor- 

ship; and where he attracted such numbers of stu» 
dents, that he is said to have sometimes had an au- 
dience of 1500 persons.. Here he soon became the in» 
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Melanc- eclectic system, which was named from him the Philip- 
thon. pic method, was speedily introduced .into.all the Lu- 

theran schools by abridgments from his own pen on 
the various branches of philosophy. After the celebra- 
ted disputation at Leipsic between Luther and Eckius, 
at which Melancthon was present, he applied himself 
more intensely to the study of the scriptures, and the 
illustration of pure Christian doctrine. Having been 
assailed by Eckius in an abusive letter, on account of the 
opinions which he had expressed of the different dispu- 
tants, he published a reply, drawn up with so much 
elegance of language, acuteness of argument, and mild- 
ness of spirit, that it proved extremely favourable to 
the cause of his friend. In 1520 he married a young 
woman of a reputable family in Wittemberg, and of a 
character in every respect congenial with his own. 
They soun became distinguished patterns of genuine 
piety and Christian beneficence. His house was crowd- 
ed by paupers, who were never sent away empty ; and 
his time was beset by equally numerous applicants for 
his. advice, his recommendation, his literary aid, or 
merely for the pleasure of seeing so celebrated a per- 
son, to all of whom free access was granted. ut, 
‘however devoted by principle and feeling to literary 
leisure and domestic retirement, Melancthon was fre- 
quently called, by his sense of duty, to encounter that 
publicity, and to share in those contests, which he 
would otherwise gladly have shunned. During the 
period of Luther’s seclusion in the castle of Wurten- 
berg, he found himself placed at the head of the reform- 
ed cause, and was fully aware of the high responsibility 
attached to such a situation. He discharged, at the 
same time, many of those clerical duties which belong- 
ed to the office of Luther ; and, notwithstanding all the 
sensibilities (we may almost say the hypochondriasm) 
of his nature, he often appeared in the front of the con- 
test, which was now thickening on every side. In an- 
swer to the condemnation of the reformers’ principles, 
published by the divines of the Sorbonne in 1521, he 
wrote a smal] but satirical pamphlet, entitled, « Ad- 
versus Furiosum Parisiensium Theologastrorum decre- 
tum pro Luthero Apologia ;” and another in the same 
year against Placentinus, or rather Emser, in which he 
details the history of the Lutheran controversy, and re- 
futes the calumnies of the anti-reformation party. He 
was busy also in his university-labours, exciting the youth 
under his care to the diligent study of Christian truth 
in the writings of the apostle Paul ; and about the same 
time he produced his..celebrated work, entitled, Theo- 
logical: common places, which excited great attention, 
and obtained an extensive circulation, not only in Ger- 
many, but also in France and Italy. It was published 
in Venice under the name of Philippo de Terra Nera, 
(the Italian translation of the word Melancthon) ; and, 
under this designation, was either approved, or at least 
uncensured ; but, as soon as it was known to be the 
production of Philip Melancthon, it was instantly sup- 
pressed by order of the Inquisition. This work was 
extolled by Luther as the best book next to the Holy 
Scriptures, and recommended along with his own 
translation of the Bible, as sufficient together for the 
formation of a good divine. His pen was much em- 
ployed in revising the translation of the New Testa- 
ment by Luther; and particularly in comparing that 
of the-Old Testament with the Septuagint version, 
About the middle of the year 1522, Luther having se- 
cretly got possession of a manuscript commentary by 
Melancthon on -+he:Epistle of -Paul to the Romans, 
printed it without the author's knowledge; and sent 

MELANCTHON. 
him a copy with a very characteristic apology prefixed, Melanc- 

thon. | of which a few senstences will not be thought unworthy 
of being transcribed. ‘‘ Martin Luther to Philip Me- “™—"__ 
lancthon, grace and peace in Christ. * Be angry and 
sin not. Commune with your own heart upon your 
bed, and be still.’ I am the person who dares to pub. 
lish your annotations, and send you your own work, 
If you are not pleased with it, it may be all very well; 
it is sufficient that you please us. If I have done 
wrong, you are to blame: Why did you not publish it 
yourself? I threaten you farther, to steal and publish 
your remarks upon Genesis, the Gospel of Matthew 
and John, unless you supersede me by bringing them 
forward.” d 

In the course of the dispute between Luther and 
Erasmus, the latter made several artful attempts to draw 
Melancthon from the cause of the reformers, by the pros« 
pect of promotion from the popish party. The reply 
of Luther’s friend sufficiently chewed ‘that his modera- 
tion and mildness were very different from timidity or 
indifference: ‘‘ For my part I cannot, with a safe con« 
science, condemn the sentiments of Luther, however I 
may be charged with folly or superstition—that does, 
not weigh with me. But I would oppose them stre« 
nuously, if the scriptures were on the other side. Most 
certainly I shall never change my sentiments from a 
regard to human authority, or from the dread of dis< 
grace.” In the year 1525 he repaired to Nuremberg, 
on the express solicitation of the senate, to ‘assist in 
planning the establishment of a public seminary in that’ 
place, and afterwards delivered an oration at the open- 
ing of the academy, but declined the offer of one of its 
professorships. Amidst all his public and private en- 
gagements, which he mentions in his letters as at once 
oppressive to his mind and injurious to his health, he 
found means to publish a variety of useful composi- 
tions ; among which were. introductions’ to ‘several of 
the sacred books, a Latin version of the Proverbs of So-« 
lomon, and an Epitome of the Doctrines believed and 
taught in the Reformed Churches. 

He was employed by the Elector of Saxony to draw 
up in the German language a memorial on the side 
oF the reformers, to be presented to the diet, which met 
at Spires in 1526; and was regularly consulted by the 
Landgrave of Hesse on the means of promoting the ree 
formation in his dominions. His pen was employ« 
ed also in preparing a directory for the churches in 
Saxony, which was entitled Lebellus Visitatorius, in 
which the Papists pretended to discover a difference in 
sentiment from Luther, because it was expressed in a 
strain of moderation; while Agricola, a triend of the 
author, and the founder of the Antinomian heresy, de~" 
claimed against its doctrine on the necessity of repent« 
ance, and involved him in a painful dispute on the 
subject, 
still more serious controversy among Protestant divines 
on the subject of the sacrament ; and, while he adhered 
at first to Luther’s notion of consubstantiation, his opi- 
nion became gradually more inclined to that of Zuin- 
glius. It was a more important task even than this, to 
which his whole faculties were required, when he was 
called to extend the materials furnished by Luther, and 
to draw up the Augsburg Confession of Faith; and 
though, in the course of the discussions-on the various 
articles.at the diet, in which he bore the principal 
on the side of the reformers, he was inclined to yield 
more than Luther approved, in regard to the eccles 
siastical jurisdiction of the bishops, (of whose jae ins 
tentions he hoped too favonrably ;) yet, in all doctrinal 

But he was soon called to take part in the 

lad 
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points, he maintained the character of an enlightened have been able to withstand. In 1589, in the Protest» Mclenc- 

= Protestant. In these various conferences, ant conference at Francfort, he was deputed to write — 0" 

a i all the excellence of his character, as well on the subject of lawful defence ; and soon afterwards 
as ities of his mind; and all the efforts of the addressed a letter of s remonstrance to the waver- 
ee ern oeaiasedapunts.ghin hie ingen wayward King of Englnad écr hie condect in 
over to their cause. Amidst all his constitutional soft- the cause of the reformation. : 

ness, thé integrity of his principles, and the intrepidity To give a full view of the services of this eminent 
of his mind were repeatedly manifested ; and, when and i i labourer in the cause of revealed re- 
Cardinal ins ultimately refused all toleration of ligion and of the reformed doctrines, would require us 

sentiments, he made this mild but reso» to enter into all the leading events of the age in which 
ves and hee hey ee day ete el in aids 

r concerns to God. If he befor us, who can he ing the plans lector of Cologne for promotin 
ogeinet ad? We shall wait with whatever the reformation in the diocese in 1543} in sendacher 

if similar services to the Elector Palatine Frederic in 
1545; in ing for the expected council of Trent a 
statement of the chief reasons of the Protestant dissent 
in 1546; in almost every thing, in short, that was to et 

‘ 4 Es fr i &8 Fi Fz 
Fi 1D 

controversy ; and would most likely have was successively and unremittings 
matters, had Luther been disposed to mo- ly employed. After the death of Luther, with whom 

derate his violence; but, as it was, he succeeded in he consulted and corresponded on all occasions, he 
y abating the hostility of the Saxon reformer to found himself still more unceasingly harassed by the 

ha Swi In the same he was accumulating interests of the reformation, at the most 
in a similar with the omeniste at critical period of its Upon the publication conference : 

ic, where he equally failed in his object, through of the temporary rule of faith for all parties, called the 
the assuming obsti 1 Soap 9 while he equal- Inteam, (of which the emperor enforced the obser- 

i aa is own pick. His vance eo of arms,) Melancthon attended seven 
name had now attained pp ye ity through- conferences at Leipsic, and wrote all the pieces which 

“ was su out the nations of E ; ccessively in- were then presented in the discussion of this imperial 
vited, or rather y |, both by Francis I. creed. The result of these deliberations was the pub- 
ef France, and by Henry VIII, of England, to visit lication of a treatise from his pen, and a decree of the 
their respective courts ; was prevented, in both Saxon nobility and clergy, on the observance of things 
cases, by the wishes of the Elector of Saxony, who was of an indifferent nature. In this work. and the disputes 
afraid of S708 cee to Charles V. and who proba- which followed, called the Adiophoristic controversy, 
bl fy) good from either of the monarchs. Melancthon has been most unjustly accused of havi 

ad doubtless their a se cage 7 abandoned the truth through excessive timidity and 
i ; i i Me- servile compliance ; but a few quotations from his pubs 

lancthon’s name, when both these powerful princes lished sentiments at the moment, will sufficiently expose 
p is in Both the unfounded nature of these aspersions: “ Though 

he and Luther had considerable hopes of inducing the threatened with war and destruction, we must still ad« 
king of Apaend je. peress ma cpareny Levante here to the word of God, and not deny acknowledged 
isposi cause of the reformation; and truth. As to the danger incurred by the defence of 

Me wrote several letters, besides transmitting what is preached in our churches, we know to be 
some of his publications to Henry, from whom he re- truth, we will entrust the affair to God.””—« Let the 

i high- potentates and rulers consider, amidst the alarms of 
i i ie cohoieebiahedae onan 

of the Christian religion. pu apeemanes, haments et ought to do in this affair, for the peace of the chu 
this English court, he formed As for myself, | am ready, by the grace of God, to des 
an acquaintance with Archbishop Cranmer, to whom he hence, and if need be to suffer.”——“ We have been 

ly written to, and admonished not to preach, teach, 
Seger seen, Guy Bem. No, native anergy or write against this Interim ; but necessity compels us 
the violence of the Popish . and who afterw: to say this much, with all’ humility of mind, that we 
coqaival spss Dunens with Pine tl 2 will not alter in what we have hitherto taught in our 

the of a council to meet churches ; for no creature possesses power or authority 
at Mantua in May 1537, his services were again requi- to change the word of God, and it is at every one’s pe- 
red by the Protestant leaders, to devise some common ril to deny or forsake the known truth. As, therefore, 
form of doctrine, which might vnite the reformed Sie Rneeren fo eppaned Se epee ite enidien; to the 
churches ; and to select those articles of faith, which, truth we have advocated, we feel it necessary to pub- 
from their radical importance, were necessary to be re- lish in a Christian spirit an explicit answer : the danger 
tained and avowed at all hazards in the proposed ac- incurred by this measure we cheerfully face, commits 
commodation with the Catholics. In the prosecution ting all to the eternal God, the father of our Lord Jesus 

Stace "aad uridine of the bishepa’ hich Besid cy of the pope isdiction whi Besides arranging the order of the churches and 
met with t approbation from the Protestant depu- academies in Misnia, in 1553, and assisting at a con- 
ties ; which manifested at once his firmness in ference at Nurem in 1554, for the pu of 
what he conceived to be essential principles, and his consolidating a union cen. the /houtesvef. Saxony, 

desire of a reconciliation. But many were ready and Hesse, he was engaged in discus- 
to misi his intention, and to censure his love of sing the ‘of the union of two natures in the Sa- 
peace, he was resisting offers from the Popish viour, against Osiander and Stancarus, and also in vin- 
princes, which perhaps few of these calumniators would dicating himself from the clamours and calumnies ex- 
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cited against him by Flacius. In the expectation of 
being driven into banishment by the intemperate pro- 

ceedings of his enemies among the more violent of the 

reformed, he had adopted the resolution of withdraw- 

ing to Palestine, and devoting the remainder of: his lite 

to the retirement of a hermit, and the composition of 

works in defence of divine truth. «At the head of all 

the principal literary and ecclesiastical transactions ofthe 

age,” says Cox, «consulted by princes, dispatched upon 

every urgent occasion on different journies, summon 

to private conferences. and public councils, necessitated 
to maintain a most extensive correspondence, opposed 

and even insulted by a violent faction, and watched. as 

a heretic by the partisans of the Roman hierarchy, he 

represents himself as tormented upon the rack of in- 

cessant engagement, and absolutely distracted with writ- 

ing disputations, regulations, prefaces, and letters.” Ex- 

hausted at length by his unremittingexertions, by grief 

for the loss of friends, and by anxiety for the fate of pure 
religion, he became desirous of a release from. his toil- 
some life; and, after lingering several weeks under the 
influence of an intermittent fever, he expired on the 
19th of April £560, in the sixty-third year of his age, 
in the full possession of his mental faculties, and in the 
most placid state of pious hope. Upon being asked by 
one of his friends. m his last moments if he wished 
any thing else, he replied, “ aliud nihil, nisi ccelum,” 
« nothing else but heaven ;” and requested: those who 
were endeayouring to adjust: some parts of his cloth- 
ing, ‘not to disturb his) delightful repose”? The pub- 
lic were allowed to gratify their anxiety to see his body 
before its interment; and their attachment to his cha- 
racter was singularly manifested, by their picking up 
every pen, or piece of paper upon which he had writ- 
ten, or any thing that he had used, however insignifi- 
cant in itself, His remains were placed in a leaden 
coffin, and deposited close by the body of Luther, 
We could: dwell with much complacency, and‘at great 
length, on the: delineation of a: character, which pre- 
sents so rare a combination of intellectual and moral 
endowments; and which, even when it is exhibited to 
the world, is so seldom estimated as it merits, amidst 
the violence of human contentions. But it is our pro- 
per province to select and abridge the materials of bio- 
graphy, rather than to expand its lessons of instruc- 
tion; and we must content ourselves with a very rapid 
sketch of what would well deserve to be placed, in 
all its most attractive lights; before the: exasperated 
spirits, who:crowd: the departments’ of modern ‘contro- 
versy. 

Philip Melancthon has been invariably numbered 
among the most illustrious instruments of the refor- 
mation ; and. was by far the most powerful coadjutor, 
as well as the warmest: personal friend of the Saxon 
reformer. He was peculiarly qualified to supply the 
deficiencies, and to correct: the. errors, of ‘his intrepid 
associate; and it would be a difficult’ task to decide 
whether the cause: of true religion was.more indebted 
to the zealous spirit: of the one; or tothe persuasive vir 
tues ofthe other. Nothing’ atleast can be more plea- 
sing, than to contemplate the high opinion which they 
entertained of each other, and the uniform steadiness 
of their mutual friendship amidst. all the attempts of 
‘their enemies to create adisunion. “Though not per- 
fectly agreed, they were perfectly united,” says.Cox, and 
never could be induced to regard each other as. rivals. 
« Pomeranus is a marian,” said Melancthon, “ I 
am a logician, and Justus Jonas is an orator; but’ Luther 
is good at every thing, the wonder of mankind; for 

MELANCTHON. i 
whatever he says or writes, it penetrates the heart, and Melane. 
makes a lasting impression.” ‘I am born to be a 
rough controversialist,” said Luther, “I clear the ground, 
pull up weeds, fill up ditches, and smooth the roads, - 
But to build, to plant, to sow, to water, to adorn the 
country, belongs to Melancthon.” 

Melancthon’s early talents, extensive learning, and 
classical acquirements, have been already noticed ; but 
his intellectual acuteness in discriminating between 
truth and sophistry, was not less distinguished than the 
elegant perspicuity with which he conveyed his senti- 
ments. He possessed an extraordinary memory, which 
was greatly aided by the regularity of his habits, and 
the equanimity of his mind ; and was not less remark 
able for the facility with which he could recollect his 
well arranged stores of information. He spared no 
time or application in the investigation of every im- 
portant topic; and, in all his researches or discussions, 
was actuated by the most undeviating love of truth. 
His own intentions were as upright as his conceptions 
were clear; and there was a kind of transparency (as 
has been well expressed) in the whole stream both of 
his arguments and his motives. I will give you an 
answer to-morrow,” he said on one occasion to Eckius, 
who had made use of some puzzling sophism in their 
disputation. ‘* There is no merit or honour in that,” 
said his antagonist, “if you cannot answer me imme- 
diately.’ ‘* Mi doctor,” replied Melancthon, with the 
greatest composure, “ non quero meam gloriam hoe in 
negotio, sed veritatem : cras, volente Deo, me audies.” 
It was his avowed principle to speak what he thought 
firmly, but modestly ; and to concede what he deemed 
might be conceded with unambiguous ingenuousness. 
This was not a spirit likely to please any party in an 
age of violent contention ; and he was incessantly as- 
sailed and tormented, through the whole of his life, by 
the bigotry both of friends and enemies. Yet his dis- 
passionate temper, unbiassed candour; and love of 
peace, were by no means (as has been often advanced) 
the consequence of scepticism in principle, insensibili- 
ty of feeling, or timidity of spirit. The most fiery zea- 
lot in the cause’ of the Reformation never pursued its in- 
terests with greater perseverance than he did; nor did 
he even temporize in those points, which his penetrat- 
ing mind saw to be essential ; and he would have died 
(as he often avowed) for what he maintained. He 
sessed also all that acute and excitable feeling, which 
generally accompanies true genius ; and his anxiety for 
the success of the great cause which he had embraced 
with all the ardour‘of enlightened piety, arose often to 
the degree of absolute hypochondriasm. 

His acquisitions of knowledge were made with little 
exertion; and his unclouded serenity of mind kept his 
faculties always fit for service: His bodily frame was 
slender, and his constitution never robust; but his ha- 
bits were regular, and his mode of living strictly tem- 
erate. He retired to rest at.an early hour, and usual- 
y rose a little after midnight. He estimated time as 
the most precious of all possessions; and, when he 
made any appointment, expected it to be kept literal- 
ly to a minute. His services to general literature 
were of the highest order, and he had great influence 
in reviving the study of the ancient writers. Heled 
the way in classical composition among his* country- 
men; and, though his attempts’ at’ versification were 
far from being successful, he wrote Latin in prose with 
an ease and purity rarely equalled. Amidst all the 
avocations in which he was involved, he employed the 
greater part of every year in giving lectures to 1500 pu-« 
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Melrose. ing linens is carried on to a considerable extent ; and 
———" the woollen manufacture has, of late, been cultivated 

48 M EL 
by king David in 1136, dedicated to the Virgin Mary, Melrose. 
and endowed with large revenues and many immuni- : 

with success. 
A little to the south of Melrose are the three Eildon 

hills. The base of them may be in compass six or se- 
ven miles; the heighth of two of them to the north 
about a mile and a half. On the top of the north-east 
hill are plain vestiges of a Roman camp, well fortified 
with two fosses and mounds of earth more than a mile 
and a half in circuit, with a large plain near the top of 
the hill, on which may be seen the preiorium, or the 
general’s quarter, surrounded with many huts. . The 
situation seems to have been skilfully selected, and it 
has all the properties of a well chosen camp, according 
to the rules of Vegetius, There is a large prospect 
from it of all the country ; it has many springs of good 
water near it; the sides of the hill have been covered 
with wood ; and the camp is so extensive, that neither 
man, beast, nor baggage, could be straitened for room. 
On the north side of the middle hill there seems to 
have been a second camp, from which there is a large 
ditch for two miles to the west, reaching to another 
camp on the top of Caldshielhill. This camp has been 
strongly fortified with a double trench, and the circum- 
vallation of it continued for a considerable way ; and, 
along with the camp called Castlestead, it forms almost 
a triangle with the large camp in Eildon hills. The 
vestiges of two other large camps are also found in this 
neighbourhood ; the one on the head of the hill, on the 
side of which the village of Gattonside is founded, north 
of the Tweed, which is surrounded by a wall of stone 
about half a mile in compass; the other about half a 
mile to the east, on the top of the hill opposite to New- 
stead, which seems to have been about three quarters 
of a mile in circumference, and is called the Chester 
Know, or Knoll. The eastern Roman military -road is 
visible in many quarters of this country, raised in 
some places considerably above the adjoining fields, 
and of a considerable breadth, with military stations on 
some parts of it. 

But the most remarkable monument of antiquity to 
be found in this quarter, is the abbey of Melrose. Va- 
rious religious foundations, of different dates, appear to 
have existed at this place. The ancient monastery of 
Old Melrose, situated on a little peninsula formed by 
the windings of the Tweed, was probably founded about 
the end of the sixth century. The venerable Bede, who 
-was born in 673, gives an account of its situation on the 
bank of the Tweed, and also of -its abbots. It was a 
famous nursery for learned and religious men, and pro- 
bably continued until the other one, at the present 
Melrose, was founded by king David. The convent of 
Old Melrose was enclosed with a stone wall, reaching 
from the south corner to the west corner of the Tweed, 
where the neck of land is narrow ; and the foundation’ 
of the wall is still to be seen. 

About a mile to the west of this, on the Tweed, stands 
the village of Newstead, a place remarkable for another 
abbey on the east side of it, called Red Abbey-stead ; 
and about halt'a mile from Newstead, on the south side 
of the river, stands the present abbey of Melrose. This 
‘monastery, from the ruins which yet exist, appears to 
-have been truly magnificent and Spacious. It still con- 
tinues to be the admiration of strangers ; and from the height and embellishment of its columns, the symme- 

_ try of its parts, the beauty of the stone of which it is ‘built, and the delicacy of’ its sculpture, it may be re- garded as one of the finest specimens of Gothie archi- tecture which exist in this country. It was founded 

ties,.as appears by the charters granted to the abbot 
and convent by our kings. The monks were Cister- 
tian, and the monastery of Melrose was a mother 
church or nursery for all that order, in many various 
and remote regions of Scotland. 

The church is built in the form of St. John’s cross. 
The chancel, which is a very stately fabric, is still 
standing ; its roof is very curious, and has much of the 
scripture history’ sculptured upon it. Much of the 
western part of this building is so entirely demolished, 
that it cannot be precisely ascertained how far it reach- 
ed in that direction. What still exists is of the follow 
ing dimensions. Its length is 258 feet, breadth 137}, 
circumference about 943; height of the east window 
24, breadth 16; height of the south window 343, 
breadth 154; height of the steeple 75, the spire gone. 
The east window, at which was the great altar, is a 
beautiful structure, consisting of four pillars or bars, 
with a great deal of curious work between them ; and 
on each side a great number of niches for statues ; on 
the top, an old man with a globe in his left hand, rest« 
ing on his knee, and a young man on his right, both 
in a sitting posture, with an open crown over their 
heads. (See Plate CLXX. of Civin Arcuirecrure.) 
On the north and south of this window are two others 
of smaller dimensions. The niches are curiously carv- 
ed, both the pedestals and canopies, on which seve- 
ral figures of men and animals are curiously cut. On 
the south-east of this church are a great many mu- 
sicians admirably cut, with much pleasantness and gaie- 
ty in their countenances, accompanied with their vari- 
ous instruments ; also nuns with their veils, some of 
them richly dressed. The south window is very much 
admired for its height and curious workmanship. There 
are niches on each side and above it, where have been 
statues of our Saviour and the apostles. Besides, there 
are many other figures on the east, or on the west side 
of this window : monks curiously cut, with their beards, 
cowls, and beads; a cripple on the back of a blind 
man ; several animals cut very nicely, as boars, grey- 
hounds, lions, monkeys, and others. There are about 
sixty-eight niches in the whole standing; the statues 
were only demolished about the year 1649. be Feb 

With regard to the inside of the church, on the north 
side of the cross, there are beautiful pillars, the scul 
ture as fresh as if it had been newly cut. On the 
west side is a statue of St. Peter; and to the south of 
it one of St. Paul. In the middie of the cross stood 
the steeple, a piece of noble architecture; a quarter 
of it yet standing, but the spire gone. The roof of the 
south side of the cross is still standing, where there is 
a beautiful stair-case, much admired, the roof of it wind 
ing like a snail-cap. There was within the church a 
vast number of fonts, curiously carved, and altars dedi- 
cated to various saints. In the portion of the church 
where worship is at present performed, there are two 
rows of pillars of excellent workmanship, especially 
that to the south-east, which for fineness looks like 
Flanders lace. i i 

With regard, lastly, to what was in part or altogether 
separated from the body of the: church, there was a 
cloister on the north side, a part of the walls of which 
are still remaining ; and where may be observed plea- 
sant walks and seats, with a great many fine flowers of 
various kinds, nicely cut. The door athe north entry of 

‘the church is curiously embossed ; and the foliage here, 
and in several places of the church, very beautiful. 



d Parish Melrose, 

~"“MELTON MOUBRA Y, amarket town of England, 
in Leicestershire, is situated in a vale on the banks of 
the river Eye, over which there are two good bri 

. The Oakham which is aleo crossed by a 
_ bridge, runs behind the ipal street. The town con- 
ee Gener Salen soca and tetmwy 
wel houses. ‘The church. which is very large, 

_ consists of a nave, aisles, transept, and chancel, with a 
a and elegant tower in the centre. There is here 
- a pe crepe ance or The 
. im 1811 was 411 inhabited 
sagen re are 

_ MELVILLE, Aspaew, a learned Scotsman, and 
_one of the most distinguished successors of John Knox 

in the Presbyterian church, was the youngest of nine 
sons of Richard Melville of Baldovy, in Forforshire, and — 

un his second 
and was 
Richard, 

and affec- 
as moch for 

i as 

7 parr ye 4 Avr 
: Anderson, then 
“ache Montrose, who 

ts the reforma- 
on 3 & routine of 

‘the G Latin school, he studied 

silliers, a F ‘engaged in teach- 

ine bis jemi to France in 
_his nineteenth in the study 

ersity of Paris. 
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49 
afterwards, at the solicitation of Archbishop Boyd, and = Me'vitte, 

men in the west, he accepted the office of Phe 

_ times ; and having conceived a 

MEL 

other leadin: 
Principal of Glasgow college, and carried his nephew 
James along with him to act as regent. In this situa, 
tion he laboured with poe diligence and success, ins 
troduced a new plan of study, and made many useful 
i ements in the mode of teaching ; and a new 

_ foundation, which was given to the college at this time 
bv royal charter, ratified all the dispositions which Me!- 
ville had made for the advancement of learning. A- 

it. mong his other services to the university, he deserves 
the credit founded the public library, though 
it does not appear that he enriched it with any dona- 
tions from his own collection. About this time, he first 
became known as an author, by the ap 

ical translation of the 

rope. 
The constitution of his office, as a essor of divinity, 

entitled him to a seat in the ecclesiastical judicatories ; 
and he took a active interest in the public affairs 
of the church. When he in Scotland, an in- 
congruous species of } —nominally 
piscopalian hich neither satisfied E ian, but whi rs Episcopalians 

tans,—had been introduced ; but Mel- 
ville was convinced that cy is not founded on the 
authority of Scripture, or on the practice of a ical 

iality for 
i of its 

to exert himself to 

ted 
the subject of the polity of the church, and to 
_ascheme of ecclesiastical administration, to be submit- 

government. ‘ ’ 
But the General in their zeal to reform 

were not inattentive to 

At the a of Melville, in conjunction with Ar- 
buthnot and Smeton, were formed for amending 
the constitutions of universities of St. Andrew's, 

w, and Aberdeen, on a pe: similar to that 
had been recommended by the reformers in the 

first book of Discipline. A favourite project with Mel- 
ville was to ‘orm one of the three colleges of St. 
Andrew's into a school of divinity ; and, through his 
influence with the government and the church, the de- 
en was accomplished in the 1579. Melville him- 

f was placed at the head of the new theological se- 
minary, by the voice of his country; and for more 

Assembly, church, 

than twenty years the success of the institution exceed- 
ed the most sanguine ex 

Melville began to the duties of principal 
and professor of divinity in the new college of St. An- 

Sopters Joman/aapaions often ticsil lnpsapen ames, as the ori es, 
and John Robertson, as professor of the New Teste. 
ment. His class was crowded with auditors, consisting 
not only of students of , but of masters in the 
other ; all of whom acknowledged the singular 
ability with which he accomplished his arduous under- 

ing. Melville, however, withall his excellencies, 
o 
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50 
» appears to have been passionately fond of innovation ; 

: a to a rational diisirionant of the defects of the Aris- 

totelian philosophy, he added an undue admiration of 

the writings of Ramus, whose lectures he had attended 

in his youth, and whose spirit he had freely imbibed. 

The Peripatetic prejudices of the professors in St. Sal- 

vator’s and St. Leonard’s college were roused to fury 

by the attacks upon their favourite author ; and, for 

some time, their indignation could searcely be appeased. 

Yet such was the address and superior intelligence of 

the principal, that he not only disarmed their animosi- 

ty, but speedily converted the most obtinate among 

them to his own peculiar views. 
In addition to his acacemical charge at St, Andrew’s, 

Melville, during the first two or three years of his resi- 

dence, generally performed divine service, and took a 

share of the other ministerial duties of the parish. His 

gratuitous labours were highly gratitying to the inha- 

bitants in general ; but the freedom and fidelity with 
which he reproved vice, exposed him to the resentment 

of several leading individuals ; and the most atrocious 

calumnies against Melville were conveyed to the king, 

whose mind was predisposed to receive any insinua- 

tion to his disadvantage. He was accordingly sum- 
moned to appear before the privy council, on a charge 

of treasonable expressions uttered in one of his ser- 

mons ; and though he produced the most explicit proofs 
of his innocence, he was sentenced to imprisonment in 
the castle of Blackness, for having declined the juris- 

diction of the council, and for having conducted him- 
self proudly and contemptuously im their presence. 
Melville, however, contrived to make his escape to 
England ; whence he returned twenty months after- 
wards, in company with the banished noblemen, who 
had been denounced as traitors on account of the affair 
of Ruthven, and who appeared before the gates of Stir- 
ling castle, with such a numerous force, that the king 

was glad to re-admit to his councils the men who, only 
two years before, had fled from his vengeance. 

After being reinstated in his office at St. Andrew’s, 
Melville and his nephew took an active part in the 
proceedings of the synod of Fife, which terminated in 
the excommunication of Archbishop Adamson, for hav- 
ing dictated and defended the laws subversive of eccle- 
siastical discipline. When Adamson was relaxed from 
censure, and restored to his see, Melville was charged 
to retire to the north of the Tay, and was not permit- 
ted to return to his post, till the college had reluctant- 
ly consented to oblige one of the king’s menial servants, 
by renewing a lease, to the great diminution of the 
rental. Not long afterwards, the king, accompanied 
by Du Bartas the poet, on a visit to St. Andrew’s, had 
an opportunity of hearing from Melville a most spirit- 
ed and learned, though extem refutation of 
an elaborate lecture by Adamson, in favour of his views 
of royal prerogative. 

In the year 1588, Melville, who had been modera- 
tor of the preceding General Assembly, summoned an 
extraordmiay meeting, to concert measures for avert- 
ing the dangers apprehended from the Spanish armada ; 
and, at his suggestion, a deputation of the ministers, 
barons, and burgesses, waited on his majesty with the 
result of their deliberations, roffering their lives and 
their fortunes in defence of the religion and govern- 
ment of the kingdom. The. king was offended with 
the officious loyalty of his faithful subjects, but was 
pleased to appoint a committee of the privy council to 
cag seh with them, in devising means for frustrating 
the designs of the enemy. 

MELVILLE. 
On occasion of the queen’s coronation, Melville, who Metvitle, 

was invited as one of the guests only two days before, Andrew. 
pronounced a Latin poem, which was received with so “>=” 
much applause, that the king publicly declared that he 
and the country had that day received such honour as 
could never be requited. This poem, entitled Stepha- 
nis Kion, was printed next day, and was received with 
the highest expressions of admiration by the first scho< 
lars of the age. Lipsius exclaimed, Revera Andreas 
Melvinas est serio doctus ; and Scaliger, with far more 
liberal praise than he was accustomed to render, was 
not ashamed to say, nos ¢talia non possumus. : 

Soon after the death of Archbishop Adamson, in 
1592, an act of parliament was passed, ratifying the go~ 
vernment of the church by general assemblies, provin= 
cial synods, presbyteries, and kirk sessions, and ex- 
plaining away, or rescinding the most offensive of the 
acts of the year 1584. This important statute is consi« 
dered to this day as the 1} foundation of the Pres« 
byterian government ; and it was regarded by Melville 
as an ample reward for his laborious efforts. 
A tumult which took place at Edinburgh on the 17th 

peewee 1596, was seized by the court as a han« 
‘or the purpose of effecting a change in the consti-« 

tution of the church ; and Melville’s influence with the 
synod of Fife, and with the leading ministers, was most 
strenuously exerted to counteract the projected mea- 
sures. A General Assembly was summoned by the 

chiefly king to meet at Leith ; and as it was composed 
of ministers from the north, who were studiously in- 
fected with prejudices against their southern ree: Ong 
the adherents of Melville were left in the minority. 
The next Assembly at Dundee was not quite so tract< 
able, owing to the presence of Melville. To annihilate, 
or at least to depress this ascendancy, the king pro- 
ceeded in accompanied by his council, to St. 
Andrew’s, to hold a royal visitation of the university ; 
and there, after ing in vain for matter of accusa- 
tion against Melville, it was ordained that all professors 
of theology or philosophy, not being actua! pastors, 
should ro be precluded from sitting in sessions, 
presbyteries, synods, or assemblies, and from teaching 
in con, 2 omy ar oncom made for re- 
storing the order 1 " e approach to 
this measure, was to induce the qutiniidiintes of the 
General Assembly to solicit that the ministers and el« 
ders of the ‘iano might be represented in parliament. 
A statute was accordingly passed, declaring prelacy to 
be the third estate,-and ing the right of such mi« 
nisters as should be advanced to the e grayed 
to the same legislative privileges which: been en- 
joyed by the former es. When the Assembly met 
at Dundee, the king did not venture to introduce the 
business, till he commanded Melville and his col« 
league Johnstone to retire from the town; and the 
measure was at last carried by a majority of ten. Ina 
conference at Falkland, Melville, in of his 
majesty, maintained his sentiments with his accustom- 
ed fearlessness and vehemence, and the king judged it 
prudent to refer all the matters which were still intend- 
ed to be adjusted to am assembly which met at Mon- 
trose in March. 1600. Melville appeared as a commis- 
sioner from his presbytery, and though not suffered to 
take his. seat, his counsels and his unconquerable zeal 
served to animate and confirm the resolution of his 
brethren ; and the assembly was: with great difficulty 
prevailed upon to adopt the scheme of the court, under 
certain modifications. eI 

Melville was a member of the assembly at Burnt« 
1 
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Memory 

i 
Mengs. 

Mensura- 
tion. 

_—\_ 

MEM 
MEMORY. See Mnemonics. 
MEMPHIS is the name of an ancient city of Egypt, 

which was both large and populous, and celebrated 
for its magnificent temples and palaces. Dr. Shaw is 
of opinion that Giseh or Djiza now occupies the scite 
of Memphis; but there is reason to think from the 
testimony of Strabo, Pliny, &c. that it was situated at 
some distance from Giseh. Savary places it at Menf 
or Memph ; but Dr. Clarke, who agrees with him in 
his locality of Memphis, says that the name of the village 
is Menshee a Dashoo, which seems to be Pococke’s El 
Menshich Dashour. See Herodotus, Lib. ii. Pococke’s 
Description of the East, Vol. i. p. 49. Savary’s Letters 
on Ezypt. Hamilton’s Ezypliaca, Chap. xi. and Clarke's 
Travels, Vol iii. p. 128, and 158. 
MENELAUS. See Greece, Vol. x. p. 460, 461. 

Lacepemon, Vol. xii. p. 492. 
MENGS, Antuoxy Rapuakt, a celebrated painter, 

was born at Ausig in Bohemia, on the 12th of March 
1728. Atthe age of 12 his father, who was a miniature 
painter, carried him to Rome, where he remained three 
years, studying and copying the works of celebrated 
ainters. Toes his return to Dresden, he employed 

himself in painting portraits in crayons, in consequence 
of which he became known to the king of Poland, who 
made him his cabinet painter, and gave him a house 
and a pension. Mengs now returned to Rome to re- 
sume his early studies, and he began to compose his 
own pictures. Here he married a lady, Margarita 
Guazzi, with whom he hoped to establish himself per- 
manently at Rome; but at the end of four years his 
father forced him to return to Dresden in 1749, and 
having seized his whole property, turned him from his 

MENSURATION, — 
- 

Greomerarcat magnitudes of every kind may be ex- 
pressed in numbers, by considering how often each 
contains some unit of its own kind. 
A square, the side of which is the lineal unit, serves 

to measure surfaces; and the number of times a supers 
ficies contains its unit, is its area. 
A cube, of which the base is the superficial unit, or 

its side the lineal unit, is the unit of solids; and the 
number of times it is contained in a solid is the content, 
or solidity. 

Mensuration is the system of rules by which the nu- 
meral measures of geometrical magnitudes are found : 
It may therefore comprehend Plane Trigonometry, al- 
though, for reasons of convenience, we propose to treat 
that subject as a distinct theory. 

The smallest lineal unit in common use is an inch, 
and from this other measures are formed, as in the fol« 
lowing Table. 

TABLE OF LINEAL MEASURES, 

12 Inches «... . = 1 Foot: 
S$ Feet... . . 1 Yard: 
2 Yards ; + = 1 Fathom. 
54 Yards .. « = 1 Pole or Rod. 

$0), POLES 2) a.e sis ea posx 1 Furlong. 
8 Furlongs . . . =1 Mile. 
3 Miles . ... «. . =1 League, 

60 Geographical Miles? _- , + 
or 694 English Miles . -§ — 1 Degree. 

Note.—An inch is supposed equal to 3 barley corns. 
4 Poles or 66 Feet . : 

100 Links, each 7.92 inches f = 1 English Chain. 

100 Links, measuring 74 feet = 1 Scots Chain, 

52. MEN 
house. The icing. of Poland, with. the greatest liberas’ Mengs. °° 
lity, gave him a house and carriage, doubled his pens ——\— 
sion, and permitted him again to visit Rome, — wooed 

Here he copied the School of Athens by Raphael, 
for the Earl of Northumberland ; and, in uence 
of the stoppage of his pension, he executed he 
ceiling in the church of the Augustines, which obs 
tained him great celebrity. i . 

The king of Naples, who had admired some of 
Mengs’s’pictures, sent for him to Madrid when he as-. 
cended the Spanish throne, and offered him a salary . 
of 2000 dollars, a house and a carriage. Mengs. acs » 
cepted this splendid offer, and arrived in Spain in. 
October 1761, where he was received with great kinds 
ness, ; 

Having fallen into a decline, he obtained permission 
to return to Rome for the benefit of his health. Here he 
regained his usual strength, and was employed by Clee , 
ment XIV. to paint in the Vatican. The king of Spain, — 
however, commanded him to repair to Madrid ;. but he © 
had scarcely continued in Spain more than 23 years 
when his ill-health returned. The king gave him full 
liberty to return to Rome, with his pension of 3000 
scudi, and 1000 more to divide among his daughters, 

After he had been sometime in Rome, he had the 
misfortune to lose his wife; and his old complaint 
having again attacked him, he died in 1779, in the. 
58th year of his age. 

His writings were published after his death by his 
friend the Chevalier Azara, who states that all the 
technical part of Winkelman’s History of the Arts was. 
written by Mengs, 

¥ 

The measures of France may be converted into yensurae 
those of England, by considering that a French toise tion. 
= 2.1315 English yards ; and a French metre = 39.871 =~ 
English inches. ‘3 

TABLE OF SUPERFICIAL MEASURE. 

144 Square Inches « « 4 4 = 1 Square. Foot. 
9 Square Feet + . . . . = 1 Square Yard. 

304 Square Yards « . . . == 1 Square Pole, 
40 Square’Poles . . 4 . . = 1 Rood. 
& “Roods''S sar, oe! POP ore eget 

10 Square Chains or 100,000] _ kes 
Square Links . . >. oa ae 

640 Acres . . . . . . . == 1 Square Mile.-’ 

Note-—The Scots acre is to the English acre as 
100.000 to 78,694, or, in smaller numbers, 48 Scots 
acres = 61 English acres. 

TABLE OF SOLID MEASURE, 

1728 Cubic Inches = 1 Cubic Foot. 
27 Cubic Feet = 1 Cubic Yard. 

Note.—282 Cubic Inches = 1 Ale Gallon. 
231°." do. = 1 Wine Gallon. 

2150.42 ‘do. . = A Winchester Bushel. 
105. do. . = 1 Seots Pint. 

The Wheat Firlot contains 214 Scots Pints. 
The Barley Firlot contains 31 Scots Pints. 
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Mensuta- 
tion of 

Plane Fi- 
gures. 

Fig. 5. 

54 
hence the figure CH Bh is a rectangle, and B 4=C—= 
4. CD, also BH=Ch=}Cd. (26.1.) 

Join BE, Be; and because E e is parallel to BC, 
the triangle BAC is equal to each of the triangles BEC, 
BeC, (0.4.) But the triangle BEC is equal to } EC x 
BH, (2.4) that is to} ECxCd; and in like manner 
the triangle B ¢ C is equal to 4e Cx Bh, that is, to 
eCxCD; therefore the triangle ABC is equal to 
EC xC d, and also to } e Cx CD. 

Now since CD: Cd:: CExCD:CExC d (3.4.) 
and also CD:Cd::CexCD:CexCd; 

therefore CE xCD:CExCd::CexCD :CexCd; 
that is, because CE x CD=FCxCG, (29.4.) and 
CexCd=fCxC g, FCxCG : CExCd:: Cex 
CD: fCxCg, 
From this proportion, by taking one-fourth of each 

term, and putting the triangle ABC for its equivalent 
values } CE xCd, 7 C exCD, we also have 
3 FCx4 CG: trian. ABC :: trian. ABC: 4 fC x 3Cg. 

Instead of 3 FC, 4 CG, 3. fC, 3 C g, substitute their 
values found above, and the proportion becomes 
p X (p—) : trian. ABC : : trian. ABC : (p—a) (p—c.) 
Hence it appears that the triangle is a mean propor- 

tional between two rectangles, one contained by half the 
imeter, and the excess of half the perimeter above one 

of the sides, and the other contained by the excesses of half 
the perimeter above the other two sides. 

The rule is got from this theorem, by considering 
that the mean of three proportionals is the square root 
of the product of the extremes. 

Notr.—This rule is particularly well adapted to 
logarithmic calculation. 

x. 1. The sides of atriangle are 24, 36, and 48, 
chains. Find the area. 

a=—24 
6=36 
c= 48 

2s=108 

sx 54 
s—a=30 
s—b=18 
s—c= 6 

$x (Sea) x (s—b) rele x30x18x6=— 
0. 

/174960= 418,282 square chains the area. 
Or, by logarithms, 

ae. s=5 se 1.73239 
Semad=30 . . »« © « « 147712 
gompete sf. . lk 1.25527 

og et Se See ele 

2)5.24293 

The area =418.28 sq. ch, 2.62146 

Prostem III, 

To find the area of a trapezoid. 
Note. A trapezoid is a quadrilateral, of which two 

opposite sides are parallel but not equak 
Rue. Multiply the sum of the parallel sides by the 

perpendicular distance between sig and half the 
product is the area. 

In_the trapezoid ABCD, draw the diagonal AC, 
and from its extremities draw AE, CF at right angles 
to the parallel sides DC, AB, The figure is made up 

MENSURATION. 
of the triangles ACB, CAD; the area of the former 
is } ABXxCF, and that. of the latter } CD x AE, or 
CD xCF, because AE=CF: therefore the area of 

the trapezoid is 3 AB x CF +3CD x CF=4(AB+.CD) 
x CF, 

Let AB and CD, the parallel sides of a trape- 
zoid, be 7.5 and 12.25 chains respectively, and. CF 
their perpendicular distance 15 4 chains. What is the 
area? 

7.54 12.25=19.75 the sum of the par. sides, 
19. 15.4 19-79% 15-4 152.075 sq. ch. =15 ac. 85,2 poles the 
area. 

Prosiem IV. 
To find the area of a trapezium. 
Case 1, When a diagonal, and perpendiculars on it, 

from the opposite angles are given. 
Rute. Multiply the diagonal by the sum of the 

perpendiculars, if they are on opposite sides of the dia- 
gonal, or their difference, if they are on the same side, 
and half the product is the area. 

For the trapezium ABCD is the sum of the triangles 
ABC, ADC, the areas of which are by Prob. 2. Rule 1. 

3 ACx BE+ 3AC x DF =} ACx (BE+ DF). 
In this figure, the perpendiculars are on opposite sides. 
of the diagonal ; but the truth of the rule may be 
ee in the same way when they are on the same 
side. 

Ex. The diagonal of a trapezium is 20 feet, and the 
rpendiculars on opposite sides of it are 4.2 feet and 

8.8; feet find the area, 
4.2-4-3.8=8 the sum of the perpendiculars 

2x20 _=80 sq. feet the area. 

Case II, When the two diagonals and the angle they. 
make with each other are given. 

Rute. Radius is to the sine of the angle contained 
by the diagonals as their product to double of the area. 

_ The trapezium ABCD is made up of the tri 
BEC,CED, DEA, AEB. The doubles of the areas of the 
two first, by Prob. 2. Case 2. are BE x EC x sin. E 
and DE x EC x sin, E (supposing rad. =1), and twice 
their sum is BD x EC sin. E. like manner twice 
the sum of the triangles BEA, AED is BD x AEx 
sin, E, therefore twice the whole area is : 

BD xEC x sin. E4+BD x AE x sin. E= 
BD x AC xsin.E. 

Ex. The diagonals of a trapezium are 326.8 and 
' 269.2 feet, and they contain an angle of 541°, how 
many square yards are in the area ? 

Sel 4.78 - - 10.0000 
sin. 54° 30’ 9.91069 
269.2 2.43008 

326.8 2.51428 

twice area 71621.5 4.85505 
area 35810.7 sq. feet. 

Prosiem V. 

To find the area of a regular polygon. 
Note. A polygon is said to be regular when its sides: 

are equal, also its angles. 

Mensura 
tien of 

Plane Fi. 
gures, 

Fig. 6. 

les Fig. 7. 

Rute. Radius is to the tangent of half the angle * 
contained by two adjacent sides of the polygon, as half 
the side to the radius of the inscribed circie; and the 
area of the polygon is equal to the rectangle contained 
by half the perimeter and the radius of the inscribed 
circle. 
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the centre of the inscribed circle, draw CD prob. 7.—.3.1416 times the radius is half the cir- Mensora- 

Epon fn sete tide AB. ond jon CA, GB. Then =A which is an are of 180°; and ares of a cir- _tion of 
D will be the radius of the circle, and AB will be bi- cle have the same ratio as their measures expressed in Pane Fi- 

sected in D, also the angles at A and B will be bi- hao 
sected by AC and BC. Required the length of the are ADB, whose 
lo the a angled triamgle ADC rad.: tan. A Agents ten ng OF 

AD: DC, ( Trigonometry); hence the truth of the first | From C, the centre, D, ing the are ; 
part of the rule is evident. this line will be i to the and will 

Again, since the is equal to the triangle ACB _bisect it. (Geo, . 
taken as often as prelate A oN. abe By . CA=9 Ar. 9.04576 
manifestly toa peng ety AP and istoAP=3 0.47712 
Fr ey ghee has sides, is, to as rad. 10.00000 
D and half the perimeter of the figure, therefore the 
area of the polygon is equal to a rectangle contained by To sin. ACP = 19° 28}’ 9.52288 
CD and half its perimeter. Hence ACB = 38° 563’ = 38.944 

Ex. NT ee ea ee Again, 
~ In this case, angle polygon is 190: 1: SAMIG x 9: SOA HSIANG X9 _ 

Rad. 10.0°000 23856 . 6117=> ADB 
ete Rute Il. A near approximation to any are ofa circle 

Ga als, 10-saee may be found by this proportieti, 

1039.23 8.01671 

Prostes VI. 
To find the area of any rectilineal figure. 
see Soceedinn tenes Wied and 

poy pee wpe mba ; the sum will 
be the area of the rectilineal figure as is sufficiently evi- 

rr Paoates VIL. 
To find the diameter and circumference of a circle, 

the one frorm the other. 
Rexe |. As 7 is to 22, so is the diameter to the cir. 

cumference ls 
' As 22 is to 7, so is the circumference to the diame- 
ter nearly. 
Rue 2. As 113 is to 355, so is the diameter to the 

circumference nearly. 
As 355 is to 113, so is the circumference to the dia- 

meter ‘ 
Rote 3. the diameter by 3.1416, the pro- 

duct is the nearly. 
on ieiin Pe treaties bs. 3.1416, the quotient is 

diameter nearly. 
The truth of these rules will sppear from Prop. 10. 

1. The diameter of a circle ix 12 feet, what is its 
circumference ? 

By rule Ist, 7: 22:: 12: axa on feet, nearly, 
the circumference. 
By rule 3d, ene tate, 

x By rale 2d, 113 : $65: : 12: - 1s = 37.699115 
still nearer. 

Ex 2. The circumference of a circle is one pole, or 5} 
yards, what is its diameter ? 

Saorg = 1787 yards The diameter. 

Paomem VIII. 
To find the of any are of a circle. 
Rene 1. Find of degrees in theane; thi 

as 186° is to that is 3.1 i niet woo £16 times the radius 

9 rad. + 6 cos.a: 14 rad. 4 cos. a: : sim. a: are a. 
This eek tees ne follows. 
Gaping te on oer tobe uniy, tet os. 
assume the equation, 

A sin. a + Bain. 2a =a (C + D cos.a), 
in which A, B, C, D are numbers to be presently de- 

eB yr Spy emer 
ed. Then by 

Sin, 2a=2a— 52 4 Se 

a 

y 
Let these values of sin. a, sin. 2a, and acos.a, be 

substituted in the assumed equation, and then, by ma- 
king the co-efficients of like powers of a equal to each 
other, we find 
A+2B=C+D,A+4+8B=3D, A +32B=5D; 

7D D 8D 
12’ 

sumed nam Ney Be p Pg Cos. eet ec 
Sin. 2a, we have f “ae 5 

Sin. a (14 4 cos. a) = a (9 4 6 cos. a). 

Making the eda in last problem, we have same example as 
rad. = 9, and sin. Ja= 3; hones ace daa o/ (ek? 

— sin.’ $4) = 4/72 = 6.46528, and we have by the rule 

151.9168 : 19448688 +: 8; “ESSEX? — 5.05809 
=a. : 
Hence the length of the are is 6.11706; this value is 

figure. true to the last 
Nors. For another i value to an are of a 

i IL, Sect. 5. Part 1. circle, see Geometry, 

To find the area of a circle. 
Ruxe |. Multiply the radius by half the circumfe- 

rence, the product is the area. 

aCos. a= a——+ 
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Nore. This rule also applies to a sector of a circle. 
Rute 2. Multiply the square of the diameter by the 

number .7854, the product is the area. 
The first rule has been demonstrated in Grometry, 

Prop. VII. Sect. 5. Part I. 
If the diameter be supposed = 1, the circumference 

will be 3.1415927 (10.5), and the area, 
= 4diam. x } circum. = .7853982 = .7854 nearly. 

And since (8.5) circles are as the squares of their dia« 
meters, 1 x 1, or 1, will be to the square of the diame- 
ter of any circle as .7854 to the diameter of that circle: 
Hence Rule 2. is formed. ; 

Ex. Find the area of a circle whose diameter is 12 
feet, 

In this case half the circumference is 3.1416 x. 6= 
18.8496 feet, and the area, by rule 1, 

18.8496 xX 6 = 113.0976 sq. feet the answer. 

Or, by Rule 2, the area is .7854 x 144—= 113.0976 
sq. feet, 

Prosiem X. 
To find the area.of any sector of a circle, 
Rute I, Multiply the radius, or half the diameter, 

. by half the arc of the sector, and the product will be 
the area, as in the whole circle. | 

Rute [I. As 360° is to the degrees in the are of the 
sector, so is the area of the whole circle to the area of 

* the sector. 

Fig. 9. 

Fig. 9. 

‘the area of t 

The first of these rules is contained in the last pro- 
blem, and the truth of the second is sufficiently evi- . 
dent. 

Ex. Required the area of a sector CADB, the angle 
ACB at the centre being 18°, and the diameter three 
feet. ; 

By Prob. 7, 3.1416 x 3= 9.4248 the whole circumfe- * 
rence ; and by Prob. 8, 360: 18:: 9.4248:: 47124 the 
arc of sector: Henee, by Rule 1, 47124 x..75 = 
.35343, the area of the sector. Otherwise, by Prob. 9, 
the area of the circle = .7854 x 9 = 7.0686 ; and by ~ 
Rule 2, 360: 18 :: 7.0686; .35343, the area of the sec« 
tor, { ; 

Prosiem XI. 

To find the area of the segment of a circle. 
Rute. Find by the last problem the area of the sec- © 

.tor having the same are as the segment, also the area 
contained by the chord of the are, and the two radii of 
the sector, their sum, or difference, according as the 
segment is renter or less. than a semicircle, will be 

e sector, 
The reason of this rule is sufficiently evident, 

, Ex. Find the area of the segment. ADB, which is 
less than a semicircle, its chord AB being 12, and the 
radius AC or BC 10. ‘ 7 
By Trice. AC: AP:: rad. : sin. ACP = 36° 52’.2 — 

36°.87, the degrees in the Angle ACD; and their 
double, 73.74 = the degrees in «the are=ACB. . Now, 
-7854 <x 400.= 314.16, the area of the whole circle: 
Therefore 360° : 36° 87 :: 814.16 : 64.3504 = area of 
the sector CADB. Again, the three sides of the. tri- 
onal ACB being 10, 10, and 12; its area (Prob. 2, 
Rule 3.) will be 4/(16 x 6 x 6 x 4) = 48. Therefore 
the area of the segment = 64.3504 — 48 = 16,3504, 

Prosiem XII. 

To find the area of any segment of a Parabola. 
Rute. Multiply the base of the segment by its height, 

2 
and take g of the product for the area, 

‘Sect. 7, Prop. 1. 
The truth of this rule is proved in Conte Sections, ge 

' jon o' 

Ex. The base AB of a parabolic segment ACB is P!ne Fé 
10, and its altitude CD is 6. Hence, by the rule, eee 

_ > The area = 3.x.10 x 6 = 40. Fig. 10, 

Prosiem XIII. 

To find the area of an ellipse. 
Rute, Multiply the product of the two axes by the 

number .7854 for the area. 
Let a denote the transverse axis AB, and } the con- Fig. 11. 

jugate axis CD ; the area of a circle that has a for its 
diameter is .7854 a? (Prob. 9.) And a is to 6 as the 
area of this circle to the area of the ellipse, (Conic 
Sections, Sect, VII. Prop. 3.) that is, 

a:b::.7854 a": area of ellipse. 

Hence area of ellipse = .7854 ab. : 
Ex. The area of an ellipse, whose axes are 10 and 8 

feet, is required, ; 

10 x 8 X .7854 = 62.832 sq. feet. 
Note. 1. Rules for com puting the areas of elliptic and 

hyperbolic sectors, may be derived from the investiga- 
tions given’ in Conic Sections, Sect. VII. Prop. 3, 4, 
and 5. } 

Note 2. Rules for hyperbolic areas are also investi< 
gated in Fiuxions, Art, 150. 

Prostem XIV. 
To find nearly the area of a figure bounded by a 

‘straight line BQ, two straight lines BA,‘QP perpendi- 
P. cular to BQ, and any curve line Aaa’ a’... 

Rute. Let BQ, the base of the figure, be divided into Fig. 12. 
any number of equal parts by the perpendiculars 5 a, 
b' a’, b” a’, &c. which meet the curve in aa! a’, &e. ° 
.. Let F denote the first perpendicular. 

L.... the last. 
the sum of the remaining even perpen- 

E } diculars, viz. a6, a’ 6, &e. the 2d, 
- the 4th, &c, 
the sum of the remaining odd perpen- 

Qi.'s diculars, viz. a’ 0’; a’ b"’’, &e, the 
3d, the 5th, &c. 

D..... the common distance between the per 
pendiculars, 

The area of the figure will be nearly equal to 

4Dx(F4+L+4+4E+20). 

And the approximation will be so much the more accu 
rate, according as the number of the perpendiculars is 
the greater. 
To prove this rule, join the tops of the first and third 

‘perpendiculars by the line A a, meeting the second per- 
pendicular in E, and through a draw CD parallel to 
Aa’, meeting AB and a’ 4’ inC and D. ‘The space 

» bounded by the curve Aaa’, and the straight lines 
AB, BU’, b/a’ is made up of the trapezoid AB é’a’ and 
the space contained by the are Aaa’, and its chord 
A a’; now if the arc be small, it may be considered as 
a parabolic arc, and then the curvilineal space between 
the arc and its chord will be ¢ of the parallelogram 
ACD a’..\(Conic Sections, Sect. vii. Prop. I.) There- 
fore the space A a a’b’ B will be nearly the sum of the 
trapezoid AB b’a’, and ¢ of the parallelogram ACD @’ ; 
that is, the sum of eer the trapezoid AB 6’ a’, and ¢ of 
the trapezoid CBé’D. 
Now, Trap. AB 6’a’ = (AB+<a’d’) Bd (Grom, Part T. 

Sect. 4. Prop. 7.) 



“MENSURATION. *49 
‘Mensura- fo void DW) Bé=2abxB5; Ex. 2. What is the convex surface of a cylindrical Mensurs- 

of space 7 nearly pillar 12 feet long, and one foot in diameter tion of 
Pie te ne en ee The circumference of the base, is $°1416 feet, (Prob. = ol 

Wiha = {}(AB+e¥)+$0b Bé 7. Sect. 1.) And the surface of the pillar $.1416 x 
= + (AB44ab40%') B 12 = 37.6992 sq. feet. 

Pl heme it may be shewn that the space a’b’l’” P UD 

=} (el +4 a" +0"") BE, To find the surface of a right pyramid or cone. 
onl Ga hesengy o Rue. M the circumference of the base by the Fig. 16, 17 

= + (e"b" +4 a" b+ PQ) BS, Bly -npdrene the product will be the surface 
and $0 on ; hence the area of the whole figure, which 0f the sides ; to which the area of the end may be added 

ee Penk venalh of tha role. will be avident, i t be 
ay 3 pees ov) nes en er ae letaaien Bé 4(ab : - —i- 

t xfastrter ) pono -ceymnewrlecsns fel ‘ase pompepe - altitude, 
as was to be demonstrated. and that a cone may be as a pyramid having 

Fig. 13. Ra) TOG the wivel Bes sents ABC, ee og eye be wads : 

ae Fee st - ABCD is 20 feet, and each side of the base’ > feet : Fig 16 

draw ED perendesar to AC, ten CD ee ee to = Cos. x3x 
CA. Divide Siep Sour quel parts; 'and derw te g — % feet the surface 

=i;  theestore Ex. 2. ired the convex surface of a the a Tocaee CAZt, CD=}j, Cr=j, Cp=}, cone, 
=1; hence DE=4/(1 Sts; gta tag ne eee 

ner, s=4¥55, pq=iV 15, mn=}V 63. Therefore, 3 X $1416 = 9-448 the circumference, 
F aoe 3=1.8660 4 x 94248 x 5 = 29-562 sq. feet the surface. 

skal, $</68=7.6767 
2 On} 15=1.9965 Proste III. 

sae To find the surface of the frustum of a right pyra- 
The sum a =N.4792 thd craton, that to the lower part, whan tha tov cat 
Mukipyty}D = & off by a plane parallel to the base. 

Speen e ces Scan cA, soll ae eee Soe te ett of the tro ends, Ui. 18 
~ Sabtract the triangle CDE = .2165 i he i the ne —— 

The sector CEB 2618 2 yes meee mtn whose 
The triple of which ia the quad. ABC="7854 rll side are the perce of Une ent and eight 

Ex. Find the surface of AG, the frustum of a square 
SECTION II. the slant KE 10 feet ; each side 

the greater end AC 3 feet 4 and each side of 
MENSURATION OF SOLIDS, the lesser end EG 2 feet 2 inches. 
=r Here 3} x 4 = 13} the perim. of greater end. 

Prostem I. 2}x4= 8¥ the perim. of lesser end. 
Mensure- = To find the surface of a right prism or . Their sum = 22 feet. 

p ise of so Bois: Mabsigiyiten pauieattor efche ond Gy the longth 
sa 15s Qt height of the slid and the will be the sure ©” 2210. 110 feet, the answer 
Fig- |4, 15: face of all itssidex. To this, the whole surface of 

the prism is required, the areas of the ends must be added. Paosem IV. 

If the plane surfaces which form the sides of To find the solid content of any prism or 
aoe eer vesoeee ito ne plane, iis ma Rozz. iply the area of the base or end by the pig, 14, 15. fest, that the surface thus formed bea perpendicular and the product will be the solid 
having ave of itp. siden egunl te the height af the pete, content, ms 
and its other side equal to the perimeter of the end: — This rule follows from Grom. Pant 2. Sect 2. Prop. 
See ee <5 spends sae et Oe se 

0 1. , a prism 
eat prisms w! cad ne are $,'4-and 6 foetyaudl its height lg 19 foot Wha is ie 
cumseribed abont its base, therefore, its surface will be solid content ? 
the limit of their surfaces ; now, the expression forthe — By rule 2.‘ of Problem 2. Sect. 1. the area of the limit is evidently the product of the base by the base is ° 
=e as Wiadiea — g VERN =the Be, 

the walls fu Fouiefcny priematic fovea, whee taigae cD Winchester bushel lee. cylinder 184 
is 10 feet, and circumference 58 feet ? ~a inches in and. 8 inches . may at 
10 % 58 = 580 feet = 64$ sq. yards the answer, —_ lid ‘ 
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Fig. 18. 
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The base =.7854 X,18.52= 268.803..sq.’ inches; Part 

1. Prob..9% 
Therefore the solid. content=268,803.x8=2150.424 © 

-cubic inches. 

Prosiem V. 

To find the solid content of any pyramid or cone. 

Rute, Multiply the area of the'base: by'the ‘height, 

and one third ‘of ‘the product is*the’ solidi content. 

This rulethas:been proved in \Gromerry, Part. II. 

Secto2.Prop.17.:and Sect..3.! Prop.’3. 
Ex. Each side of:the;base’ ofyaitriangular :pyramid is 

_ S-feet, and its height-is 10:feet : ‘Whats its:solid con- 

tent? 
«ByProb. 2. of Sect.’1. the area of the base=3:89711 

square feet. 

Hence reat ba X30 _ 96 9711 cub. feet the solid 

content. 
Ex. 2. The diameter of the base of a cone is § inches, 

and its height is a foot.. What is its content? 

The area of the base=.7854 x 8=6.2832 sq. inches. 

And the solid content sO Sera 25.1988 cub, 

inches. 

Proniem VI. 

To find the solid content of the frustum of a pyra- 
mid or cone. 

Roxe. Add into.onesum the areas,of the, two ends 
ortional between them, (that.is the 

square root of their product).and-one-third.of that/sum 
will be.a mean area, which, multiplied by the perpen- 
dicular.height of the frustum/ will, give the solid con- 
tent. 

Investigation, Let ABCD, be the base\of the frustum, 

.EFGH its top, P the vertex, of the ‘pyramid; and. PM 
a perpendicular on the base, meeting the top in L. 

Let Sidenote the site of'aisquare equal to ithe base, 

s.the side. of a square-equalj to\the top, put’ H to denote 

LM the height of the drustum,) and put 7 for PL: the 
remainder of the perpendicular, ) By last)problem, the 
content of the whole pyramid is 2S*(H-+r), and the 
content of the part above the frustum is 3s*r, hence the 
frustum, which is their difference, is 

£8°(H+r)—8r=48,H47(S*—s?)r 

=3S*H+3(S+8))(S—s)r. 
Now the base ABCD=S%, and the top EFGH=s" being 
similar figures (Grom. Part II. Sect. 2. Prop. 13.) they 
are to one another as the squares of their like sides ; 
(Grom: Part-I. Sect. 42 Prop..27;) | thatiis}, S*:s2 : : 
AB?; EF?; hence S:s;: AB; EF. “\But beeause of 
the similar triangles PAB, PEF, AB: EF ::AP.:; EP, 
and, again, (Parr II. Sect. 1. Prop. 12.) AP: EP: 
(MP: LP :3) H--rsir, therefore, S:s22H-r: 7; and 
S—s:s::H:r, hence, (S—s)r=sH. » This: value jof 
(S—s)..r being ,substituted|in.the expression given 
above forthe solidity of the frustum; it/becomes 

#8°H45(S+s) sH=4(S* +Ss-ps?)H. 

Tf it be now remarked that the product or rectangle 
Ss is a mean proportional between S? and s?, the top 
and bottom ofthe frustum, it will appear that the for- 
mula-just found gives ‘the rule. 
“Ex. ‘The areas of the ends of 'afrastum of a pyramid 

or cone are 41.57/and 23.88 square feet, and its height 
is 9 feet: Find its solid content. FERED: DS 

MENSURATION. 
; Thergreaterendc) ») | 
The. lesser. 

The mean =/ (41.57 x 23.38) 

ALST 
28,38 © 
31.18 

= — 

iJ 

- 8)96.13 

The mean area 32.04 

32.04 * 9 =288.86 cubic feet the solid content. 

Prosiem, NIT. . 

To find the surface of a.sphere, or of any segment or 
zone of it. ai OF ee 

Ruue. Multiply the cireumference of the sphere by 
the height of the, part.required, and the product will 

or the whole sphere. aor is 

been i ted in Ft ($ 163.) 
We shall here give a different investigation. 

Let HIKL be a square described about a circle, and 

be the curve surface, whether it. be a segment, a zone, 

. This rule has been inyestigated in Fnuxions 

AB a diameter joining two, opposite points.of contact. 
“Take D d an indefinitely small arc, and.draw DE, .de 

perpendiculars to AB, and produce them to meet the 
side of the square in F and.f., Suppose. now, the.circle 
and square to revolye about AB as_an axis; the cir- 
cumference will generate. a spherical surface, and the 

side of the square will: generate a cylindric surface. 

Lets denote the spherical zone generated by the arc 

dD, andthe corresponding cylindric surface gene- 

rated by the straight line Ff; also, put n for 3.1416. 

Then, since D d,-on account of its smallness, may be 

reckoned a straight line, s may be regarded as the sur- 

face of a frustum.of a.cone. Hence, by Prob, 7. of 

Part I., and Prob. 3. of this Part. 

s=4(nX2 DE4nx2de)xXDd, 
That is, because DE and de are almost equal, 

s=2nKXDEXDd: 

In like manner, c—2n x FE.x Eli irs 
Therefore, §:c:;DExDd:FEXFf 
Draw DG perpendicular to de, and DC to the cen« 

tre, and because of the similar triangles DG d, DEC, 
Dd:DG::CD:DE; or Dd: Ff:: EF: ED 

Hence DEx Dd=FE x Ff, and therefore s=c: 
Thus it appears, that the corresponding indefinitely 

small elements of the spherical.and cylindric surfaces 
are always equal, and hence, that any finite portions of 
them: comprehended: between ‘planes ‘perpendicular to 
the axis ABi will be sequal; so: 
is evident. 

, Ex. I. What, is the superficies ofa globe 6 feet in 
diameter ? ¥ 

First 6 x 3.1416=-18.8496=the circumference. ~ 

3 large 18,8496 x 6=113.0976 ‘square feet the super- 
Ay , ~ i 

-Ex, 2.’ What is ‘the convex surface of a segment, 2 
feet in ‘height, and cut off from the same globe. 

18.8496 x 2=37.6992 square feet the surface. 

- Prosrem VIII. 
To find the solid content of a sphere. — 
Rute I. Multiply.the area.of a great, circle of the 

sphere by the diameter, and 4 of the;product is the so- 
lid content. 3 suhals 

__ Rute II. Multiply the cube of the diameter by the 

decimal .5236, and the product is the content.» 
The first rule has been dem ated in-GroMETRY, 

Part If. Sect, 3. Prop. 6, The second is deduced from 
the first thus : put-d'for e diameter, | n .7854d°= 

at the truthofthe rule ~ 

Fig. 19. 
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meAnswer 2° x.5236-= 41888 cubic feet. 
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i FE BL E r* go tr He 

3,) the solid content of the frustum is 
i facta (d2hyr4nd Gah} xh 

Sate ere pin 

First, 321-2 x 4.554.) 
Then 54x 4.5x 4.5 x.5236=57.25566 inches the 

content { 

~ tent 
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‘Ex. If BC, the’radius of the base of a paraboloid, be 
5, and AB, its height, be12 feet, what is its content? 

First 10°¢.785 4= 785+ the aren ofthe bast ; 
Next:785.4 x}6=471.24feetithe solidity, 

Proscem XT: 

vat? find the solid content of a frustum of a parabo- 

“Rore, Add 

d content. 
ve this rule, pnt .A and a for the ends, A for 

ht of the frustum, and c for the height wanted 
id. . By last problem, the con- 

To 
the he 

frustum is 

JA C4o)—Jaca} farte(A—a) i 
But from the nature of the la A:az:h4c:c 

and A—a: a :: hic, hence ec (A—a)=a h, and the con- 
* tent of the solid is 

4b (Ahpahy=ya(ayay 
Ex. The diameteriof CC’, the greater end of a para- 

' bolic frustum, is 58, that of DD’ the less $0, and the 
height 18 inches. Find the content. 

i¢ areas of the ends=.7854 (30* + 58*)—3348.9456. 
The content=9548.0456 x 9=30140.5104 cub. in. 

‘Pronrem XII. 

To find the solid, content of a parabolic spindle, or 
solid generated by themtiion ofan ere RED Oa pa- 

which is also the radius of the. end of the frus< 
tum, g=AC the semiordinate of thecurve, y=CR= 
the radius of the lesser ‘end of ‘the frustum, z=PR= 
QC its length, and m=.7854; it has been found (Fiux« 

hat’ sons,» Art. 16}, Ex.%) that the content of ‘the’ frus« 
tum is 

“F Genta A442) 
Now, from the nature of the curve, PR*: AC*:: DR 

DC, that is at: g* tr py:p, hence g¢’=2™. 

Let the values of g* and + be in 
fexmnaletGetthebssintent ef the Grostsian ti chad basbches 

FF Orthpyt3e). 
"am exptenston froin whet che sle fa Werived 

Menstira- 
tion of 
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together the areas of the circular ends ; Fig. 21. 
' ue salty, the sum by the height of the. frustum, 
and take the product for its 



Fig. 23. 

Fig. 24. 

*52 
Ex. Suppose the diameters of the ends to be 8 and 

6, and the length 10; required the content, ; 
First 8 x 8°43 x 6*44x8 x 6=812, 

Then 812 x 10 x.05236=425.1682 the content. 

Prostem XIV. 
To find the solid content of a spheroid, or solid ge- 

nerated by the rotation of an ellipse about either axis. 
Rute. Multiply continually together the fixed axis, 

the square of the revolving axis, and the number .5236 
(or 4 of 3.1416,) and the last product will be the solid 
content. 

This rule has been investigated in Fiuxtons, Art. 
161. 

Ex, 1. The greater axis AB of an oblong spheroid is 
50, and the lesser axis CD 30, what is the solid con- 
tent ? 

Here the greater is the fixed, and the lesser the re- 
volving axis. 

Therefore the solid content is 
50 x 80? x .5286=23562 the content. 

Ex.2. What is the content of an oblate spheroid, the 
axes being as in last example ? 

30 x 50? x .5236=39270 the content. 

Prosiem XV. 

To find the solid content of the frustum of a sphe- 
roid, its ends being perpendicular to the fixed axis, and 
one of them passing through the centre. 

Rutz. To the area of the less end, add twice that of 
the greater ; multiply the sum by the altitude of the 
frustum, and 3 of the product will be the content. 

Nore. This rule applies also to the frustum of a 
sphere. 

Investigation —Let ABE be a quadrant of an ellipse, 
C its centre, CAFE a rectangle circumscribed about it, 
and CF the diagonal. Draw any straight line DG pa- 
rallel to CE, meeting AC, CF, ABE, and EF in D, H, 
B, G. By Conic Sections, Part. I. Sect. 2. Prop. 16. 

DB?: CE?:: CA2—CD?; CA’, 
and by sim. trian. DH?: CE?:: DC?: CA? 

Therefore, one Sect. 3. Prop. 10. 
DB?4 DH?: CE? :: CA?:CA® . 

Hence DB*?4-DH?=CE?=DG?. 
Suppose now the figure to revolve about AC as an 

axis, so that the elliptic quadrant may generate the half 
of a spheroid, the rectangle AE a cylinder, and the 
trianglé ACF a cone; it is evident, as in the case of 
the sphere, (Prob. 9.) that every section of the first of 
these solids is equal to the difference of the sections of 
the other two; and consequently, that the frustum of 
the spheroid between CE and DG is equal to the dif- 
ference between the cylinder having DG or CE for the 
radius of its base, and the cone having DH for the ra- 
dins of its base, and CE for its altitude. 

Put n=3.1416, then (Prob. 4.) the content of the 
cylinder is 4nxDG*xCD, and (Prob. 5.) the con- 
tent of the cone is #x DH?x DC: Therefore, the 
difference, or the content of the spheroid, is 

4.x CD (DG?—+ DH’), 
But it was shewn, that DH?=DG?—DB?, therefore 

the content of the solid is equal to, ‘ 
¢nxCD (2 DG?+ DB»), 

and hence is derived the rule. 
When the altitude becomes the semiaxis, the frustum 

becomes half the spheroid, which is ¢ of the circum- 
scribing cylinder, agreeing with the rule of Prob. 12. 

Ex. Suppose the ter end of the frustum to be 
15, the less 9, and the length 10 inches, required the 
content ? 

4 

’ plier for ale-gallons, as in the rule, 

MENSURATION. 
‘The area of the aa x .7854, 
The area of the =9? x .7854. 
The content = .7854 (97-4 2 x 15?) x429=13890.158 

cubic inches, . 

GauGING. 

ae t bP 

The geometrical rules by which the content of any _ 
cask may be computed, form a particular branch of 
Mensuration called Gauaine. 

Casks are usually considered as having one or other , 
of these four forms : 

1. The middle frustum of a spheroid, (computed by , 
Prob. 15.) 

2. The middie frustum of a parabolic spindle, (Prob. : 
13. 

8. Thogwo equal frustums of'a paraboloid, (Prob. 11.) 
4. The two equal frustums of a cone, (Prob. 6.)- 

The content of any cask whatever may also be near-~ 
ly found, in wine or ale gallons, by the following ge- 
neral rule: 

Rute. Add into one sum 39 times the square of the 
bung diameter, 25 times the square of the head diame~ 
ter, and 26 times the product of the diameters. Mul-— 
tiply the sum by the ep and the product by .00034 ; 
then the last product, divided by 9, will give the wine 
gallons, and divided by 11, will give the ale gallons. 

In investigating this rule, it is assumed as a pd ie Fig. 25. 
ly a thesis, that one-third of a cask at each end is near 

frustum of a cone, and that the middle part may be 
taken as the middle frustum of a parabolic spindle. 
This being supposed, let AB and CD be the two right 
lined parts, and BC the parabolic part. Produce AB 
and DC to meet in E, and draw lines as in the figure. 
Let L denote the length of the cask, B the bung diame- 
ter, and H the head diameter: Then, since AB and DC 
have the same directions as the parabolic curve BFC ; 
at B and C, they will be tangents to the curve: There- 
fore FI=3 EI. But BI = } AK, and hence by similar’ 
triangles EL=+4EK; consequently FI =} EI == 
EK=2FK= 4,(B—H); so that the common dia- 
meter BL= FG — 2 FIZTB — 3 (B —H)=} (4B+H) 
which call C. Now, by the rules for parabolic spindles 
and conic frustums, we obtain (putting m for ‘7854. ) 

8 Bt44BC+43C? yen $28 B*-+ 44 BH+4+3H? on 
TN RIES OO Ne TOW oe Altea 25x45 7 
for the parabolic or middle part ; and 
C?4+CH-+ H? eet 160 B*+280BH+310H 
agi | hn 25x45 

for the two ends, and the sum of these two, after pre- 
per reduction, is : 

(39 B?-.26 BH425 H?) xe nearly, 

x Ln 

for the length in inches; and. the factor 58 or = 

being divided by 281 (the inches in a wine gallon) gives 
-00034 

the multiplier for wine-gallons ; ‘and since 231 

is to 252 as Oto 11 nearly, ar wai ‘be'the multi-? 

Ex. Suppose the bung and head diameters of a cask- 
to be 82 and 24 inches, and the length 40 inches, re- 
quired the content in ale, also in wine gallons. 

Here (39? x 32? 4 26 x 82 x 244.25 x 244) x — 
40 x ‘00034 = 1010°5, which being divided by 9 and 
by 11, we obtain 112-3 wine gallons, or 91:9 ale gal~ 
lons for the content. (&.) 
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spacious square room with a p idal roof, curiously Mequinez 
carved and ornamented in the inside. In the centre of UR 
thie whole’is ‘the harem ‘of seraglio, within which is « — 
spacious planted with tal trees; a gallery “—~¥"—" 

bycolaumns runs round the insideof the square, 
and communicates with the adjoining apartments, 
which terminate in a common ‘hall, or large chamber, 
where the females look through the iron-latticed win- 
dows, to tike the fresh and perfumed air of the gar- 
dens. A itium,; or convent of Spanish monks, 
was i in Mequinez by the king of Spain, 
about the beginning of the 18th century, for the relief 
and spiritual comfort of Catholic captives and Christ- 
ian travellers ; and was much respected by the inha- 
bitants; on account of the exemplary lives of the fathers, 
and the great service which they rendered to the poor 

the gratuitous distribution of medicines; but the 
was deserted previous to the accession of Soliman, 

the t emperor. 
houses of Mequinez, like those of other Maho- 

metan towns, have no windows towards the street, ex- 
a few small holes, and open into the inner court, 

ich are surrounded with galleries or pillars. The 
streets are narrow, and without any pavement ; so that 
the mud in winter is accumulated to a which 
renders them almost impassable on foot. The inhabi- 
tants are milder in their manners than in any other 
part of the empire ; and are extremely hospitable to 

The women of this town are particularly 
and universally distinguished for their beauty ; 
so that the term Mequinasia has become a proverbial 
a for a beautiful woman. Their eyes are large, 

, and sparkling, their teeth white, and their com- 
plexion of a healthy red and white, forming a striking 
contrast to the women of Fez, within a day’s journey 
of them, who vee! remem of a sallow or pale complex- 
ion. have elegant forms, and possess'a mo- 
desty and suavity of manners rarely met with in other 

even among the most polished nations of Eu- 
rope. The — is estimated Jackson at 
110,000. See Chenier’s Present State of the Empire of 
Morceco ; Jackson's Account of Morocco. (q) 
MERCATOR, Nicnoras. See Firvxtons, Vol. IX. 
883, and Marnematics, Vol. XIII. p. 867. 
MERCURY. See Astronomy, Vol. Th. p- 620 and 

654, and Cuemisrry, Vol. VI. p- 19. 
MERIDA, the Augusta Emerita of the Romans, an 

ancient town of Spain, in the province of Estremadura, 
is sitaated on an eminence near the River Guadiana, 
which is crossed by a and good bridge. This 
town, which has now dwindled into insignificance, is 
principally celebrated for the remains which it still 
exhibits of Roman magnificence. The pavements of 
the streets, of the houses and the churches, are so . 
many vestiges of their works, and the wells and the 
cellars are filled with them. Numerous inscriptions, 
ruined columns, vases, capitals, friezes, statues, and bas. 
reliefs are everywhere seen. Two Roman aqueducts 
are still seen in ruins, and also the vestiges of a fortress. 
The ancient baths are in an excellent state of preser- 
vation. Besides these, there are two large reservoirs 
of water like lakes, called Albufera and Albuera, which 

to have been used for combats on the water. 
of them, which is a league from Merida, is 90 feet 
, and 51 It is surrounded with thick walls 

: adorned with two beautiful towers, a very fine 
' flight of steps leading to the bottom. The other re- 



*54 
servoir, whichis 2 leagues from, the,town,.Js small), 
but the walls which, retain, the; water,..and, the, great. 
tower which serves it for an, aperture for,air,jare,much 
finer, The environs of Merida abound. in.corn,, wines 
and fruits, Its population is about 4500..West, Long,» 
6° 3’, and North Lat, 359.48, See Laborde’s,View of 
Spain, Vol. i. p. 347. 
MERIDE, a musical interval, was sonamed by M.Sau- 

veur, (see Mem, de lV Acad, 16mo, 170}, p..407Y asthe > 
part of the octave, =14.27613145 +4 m,=14,2839938> ; 
its common Jog. is..9929993,0243.; and it is equal to 7 
EpramMeripes, which, see. 
MERIDIONAL PARTS... See NavicaTion. 
“MERIONETHSHIRE, a maritime county.in, North: 

Wales, is bounded on the north by Caernaryonshire and 
Denbighshire; it is dividedin part from the former coun- : 
ty, by an immense, ravine, throogh which flows a small 
river; on the eastby.Denbighshire and, Montgomeryshire; 
tlie division of it from the latter county is partly,formed : 
by one: of. the smost,, celebrated, passes,in, Wales,, called 
the Stoney, Mile; on, the west,jt,is bounded by,the Irish 

Rxtent and Sea ; and on the south, by, Cardiganshire; from, whichjit) 
boundaries. js’ divided by, the river Dovey.| Its form,is nearly that; 

of a triangle, the apex. of, whighjis to,,the,southe) Its: 

Meride 

tt 
Metioneth- 

shire. / 
—— 

length, from.the vicinity of, Snowdon. \to,the confines! 
of Montgomeryshire,. is, 43.miles, ;and | from Harlechr 
to the boundary, of Llangollen, parish, -it),is,,about:38) 
miles broad,. Its circumference.is about,154 miles, andy 
its area 691, square miles, or 442,240, acres. It is divi+ 
ded.into 5 hundreds, and contains,one county:town, 
Harlech ; the other,towns, are Dolgelly,, Bala; and, Bur» 
mouth. The.surface. of the county, though on the whole» 
very mountainous, is.a good deal) varied,.as therelare! 
some lower hills, and-beaytiful, and fertile) valleys,i in~; 
terspersed. with, woods, lakes,, riyers,and cataracts.» 
These citcumstances, together, with-the-grandeur of its» 
sea views, render. it one, of the. most.romantic and pic-. 
turesque, of the Welsh counties., ,Some,of the principal) 

Mountains. mountains and. yales deserye, a,short, notice.» At»the; 
north-eastern angle. of..the, county is a long chain, of; 
mountains, which branches,intoDenbighshire and Mont-! 
gomeryshire ; they.are called the Ferergn.Mountains 5. 
their northern. boundary-is the ;Dee, and the’southern 
the Tannad; theirlength from north ito south,is about; 
16 miles, and their breadth yaries from 5,to 10.) There 
are no lakes in these, mountains, and no river of, conse- ) 
quence flows from them... The. fine vale of the: Dee lies 
below, them... The other. most celebrated:mountainsare ; 
Cader Idris and the two Arrans,,Cader ddris;is the; 
beginning of a chain of mountains which; beginning 
near the.sea, about.a mile above ,Towyn, extends in»a ) 
north and, north-easterly.,direction, and includes the, 
Arrans, , It is in-height, the, second, in. all “Wales: Its., 
peak. rises above the,town of Dolgelly about 2;850 feet. ; 
It, is very steep and craggy on,every side, and. nearly: 

rpendicular on its southern, on the borders, of Tas» 
yllyn lake. The breadth of this chain inno. parb.ex~ : 
ceeds 4} miles, and in some parts it,is)a mere ridge. 
The loftiest of the Arrans is said.to be only/120.-feet/be-. 
low,Cader Idris. Beyond, this mountain, towards: thei 
sea, are round smooth hills,.which-form a rich jand) ex-y 
cellent sheep walk,,and then :meadows:and: bogs: j: To» 

Divisions 
and towns. 

Surface. 

Cader 

Idris. 

the north of Dolgelly,there is a mountainous tracts cons. 
taining several, lakes; this tract, extends, tonthe ) 
part of the county, which. is celebrated for the beautiful! 

Vale of 

Festiniog- and not.one.in breadth... There,are few vales:which ats 

MERIONETHSHIRE OF 

vale yam, This yale,is scarcely 3 miles) longs. composed of primitive schistus;-in thick irregular 

ford such delightful prospects: the: hills which bourid Merfbtitth 
it are covered owithicabcayrartd aismall and: beautiful ris) “shire . 
ver flows in a serpentine course through it,/in'the midst’ ~ 
of rich, cultivated: fields.::: Near the Wale are the falls of 
the Cynfaol: the) upper: consists» of three steep rocks, 
over which the. water fallsinte @iblack*bason; whichis” 
overshadowed by other rocks); the other is formed ‘by * 
a broad sheet of waterprecipitated about forty feet. The 
rincipal lake in this\ county, and indeed ‘the! Jargest ‘Lakes. 
ake in all Wales, is. Pemblemoer, or Bala’ Pool}: ‘on Bala Pool. 
the banks of whichstands the town of Bala; from — 
north-east to south-west it is 4.miles: 3 its gre fs 
breadth is 1,200 yards... Its water is said:to be so pure’ 
that:the most delicate taste cannot’ detect 'any‘admix- 
ture. The scenery around it is mountainous, ‘but not’ 
grand or picturesque. In stormy weather its-waters are” 
raised 8 or 9 feet, covering the adjoining vale; and 
sometimes threatening» destruction to the town of- 
Bala. The river Dee flows through’ this Jake. ‘There’ 
are several jother lakes of smaller size, some of which: 
are remarkable.:for) the beauty.of the surrounding 
scenery. “ 
(The ‘principal rivers aré the: Dee, thie Deseenny; the Rivers. 

Dyssi,,the Avon, and the Dyrwhydd. The Dee has two’ 
spring heads, in the eastern part of the county, near the: | 
sides of the Arran’ mountain ;» these, after uniting and~ 
passing through the lake of Pemblemoer, run‘by a north¥ | 
east direction-into: Denbighshire:'' The Descenny rises: 
about:$ miles to the bres ak Seas ‘and falls into the- 
Irish, sea (a little to the: west of ‘Towyn, the Dyssi or 
Dovey: rises in the west part of the county, and fallsinto’ 
the Irish Sea at. Aberdovey.' The Avon»rises-to’ the” 
south-west of Bala, passes ‘by Dolgelly,and. falls into’ 
the, Irish/sea,:a little below2Barmouth. ‘The Dyrwhydd' 
rises,in the north of the county,/on the borders of Caers: 
naryonshire, and falls into the Irish’Sea‘about' 3‘ miles~ 
north; from, Harlech, The coast..ofthis- county pos- Sea coaste 
sesses, or one-port, Barmouth, which stands ‘on a it~ 
tle arm of the sea, and is:of difficult entrance, ‘the ‘bar 
admitting only vessels: that idraw 8 or. 9 feet; even°at* 
high water. On the northern part-of the coast adjoiti¥' 
ing, Caernatvonshire, are two inlets of the) sea; Troeth’ 
Bach and Troeth:Maivr, having:one entrance; and ¢ach® 
receiving a/small)stream ;:the ‘greatest’ part of them‘are’ 
dry at low water,-and become quicksand. 2000 aeres of * 
the, latter have-lately been: recovered by ‘embanking;” 
Tradition, states, that. a whole division or hundred of: 
this. county has been swallowed up by the'sea, and there’ 
are appearances that strengthen it. \This hundred is’said ’ 
to have. stretched-north:and: south» 12 ‘miles; and: to” 
have .been about: 5in breadth; and-to have been si-- 
tuated between Harlech and Barmouth. About’ half? 
way between these.towns is.a causeway, 24 feet'thi¢k) 
which runs for a considerable way into the sea, the end” 
of which is met by another-causeway, which stretches@ 
out from: a point to the: north-west of Harlech. « The® 
space between these: is supposed-to have been-the hun-- 
dred,» The inundation. is ‘said to have ed about * 
the year Av D.-500.: The natural-history of this coun Mineralo- 
ty,so nee its mineralogy is. concerned; is yo ifiters £7: | 
e . ..The mountains: consist principally of granite;~ 
5 acre unstratified rocks. The secondary’ : 

ills are composed of mixed: schistus ; thevalleys-eon-- 
tain schistose clay, and the:level-parts- of the eounty a-- 
bound with peat.earth: The Ferwyn mountains are’ 

ne, intersected in places».with veins of quartz: ‘ There“ 

— 

‘ 
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» Atinual valaef real'property =. £111,456 ~-Merioneth- 
Ca. Money raised’ by parochial rates . 14,254 chire. 

er- . Money forthepoor . . 12,006 OTN, 
+0) lMoneysin removals, suits of law, &c. 425 

Money for militia purposes... _-._~ 50 
Chnrehirabe, County rate, Ge. | A713 

°Total expenditure : «£14,285 

Perema veieveout of'workhouses , . 2213, 
» Persons relieved inditto =. . none. 

i in‘and ovt'ofditto . . S86. 
Menibers of Friendly'Soticties =. . | 3+ 

| Annual ansount of charitable donations for 
| Jparishrechools =. > £84 0 
——_—— for other purposes ~ 221 18 

and lakes of Merionethsbires lithe ‘Im the year 1808, the parochial ‘rates amoanted to 
thie; connty, Pa ee ee ihconre cies the sum-of £9,440) vo that in 1815, there hal been an 

“any Sapestence, > v : _ increase of near r cent. 

sel, suas, on cleat, allof which are wifriensdly to »! Te wing are-the results of the ast popiilation Population. 
agr ; 3 . return: in the ‘year 1700, 23,800 inhabitants; in 

a > ee 80,500, pa — 1811, 
30, this) it appears that population in 
ists thera greater than that in’1801, ‘scircely ex- 
ceeded that in 1750, There is one baptism to 40 inba- 
bitants,; one burial to 62, and one marriage to 129. 

' "Hdlises intiabited =...) 6220 
Families occupyingthem.... . 6817 

2). a 
/ es ye ha agriculture 3619 

'  Panilles 1270 
’ “All Others ° 1928 
“Males . é 14,308 
Females > . 16,616 

Total 30,924 

iculture of North Wales ; 
: ales; and Nicholson's 

Cambrian Traveller's Guide. (w. 8.) 
'D, or MraMan, a marine animal, the u 

Ich are supposed to resemble those of 
species, and the lower the tail of a fish. 

5 & a 
f 2 r ? at =~ 

H if & : Ht r fi 
; andthe This animal, such as it is understood to be, has 

ways 398 1 fur. ever cote under the observation of any intelligent 
thbour expended on/their natufalitt, and has therefore given birth to many contro- 

t vérsies. Artedi, however, proposes toinstitute a genus 
tinder which the mermaid may be comprehended with 
pe mach anaes Sines, Dentes .. . he due 

‘um corpore. Canda pinnata nulla, ut, 
collim et pectus ad pubilicen hs va humanam on 
habent. at the same time, he says, “ I wish that 

ea if 
evete 

J indlents desctibe Sifens, Tiitons, and Nereis 
ttafives of sll. maritime 

n times, are such that can- ied. exaal firm it 3 



Mermaid. class, it is covered with scales, 

*56 
There is the like dif- 

ference regarding the real figure of the animal, which 
is said either to have a single or divided tail; or to 
have none as seems to be the case with that alluded to 
by Artedi. , 

In an early account of Newfoundland, the narrator 
describes a ‘‘ maremaid, or mareman,” which he ob- 
served within the length of a pike, as a strange crea- 
ture, which came swimming swiftly towards him, 
“ looking cheerfully on my face, as it had been a wo- 
man. By the face, eyes, nose, mouth, chin, ears, neck, 
and forehead, it seemed to be so beautiful, and in those 
oes so well proportioned, having round about the 
nead many blue streaks resembling hair, but certainly 
it was no hair.” The observer further remarked, that 
the shoulders and back, down to the middle, were 
square, white, and smooth as the back of a man: and 
from the middle to the end, it tapered like a broad- 
hooked arrow. This animal put both its hands on the 
side of the boat wherein he sat, and strove much to 
get in, but was repelled by a blow. (See Whitbourne’s 
Discourse of Newfoundland in fine.) Probably the narra- 
tor’s imagination has embellished the appearance and the 
boldness of the animal. In the year 1671, another marine 
animal was seen by six negroes, who being strictly exa- 
mined on the subject, agreed in general, that from 
the head to the middle it resembled a man, and from 
thence downwards a fish, terminating in a forked tail; 
the head, face, eyes, and mouth were like those of a 
man: the nose extremely flat. Its hair, which was 
grey, hung over the shoulders; and the beard, also 
grey, was about seven’ or eight inches long. Grey 
hair covered the breast, but the throat and rest of the 
body were rather white. The size of the animal was 
about equal to that of a youth of 16 or 17. It stood 
half out of the water, looking boldly on the negroes, 
and raising its hand as if to wipe its face: it was with- 
in a few paces of them ; and, after showing itself three 
times, plunged into the sea. De Maillet, Telliamed, 
tom. ii. p. 320. ; 

Nearly about the same period, there was given a 
very distinct account of an animal referred to this 
tribe, though the author, an English surgeon, does 
not design it by any name. About three leagues 
from the mouth of the river Rappahanock in America, 
while alone in a vessel, he observed, at the distance of 
about halfa stone throw, “a most prodigious creature, 
much resembling a man, only somewhat larger, stand- 
ing right up in the water, with his head, neck, shoul- 
ders, breast, and waist, to the cubits of his arms, above 
water ; his skin was tawny, much like that of an In- 
dian ; the figure of his head was pyramidal and sleek, 
without hair; his eyes large and black, and so were 
his eye-brows; his mouth very wide, with a broad 
black streak on the upper lip, which turned upwards 
at each end like mustachios, His countenance was 
grim and terrible. His neck, shoulders, arms, breast, 
and waist, were like unto the neck, arms, shoulders, 
breast, and waist of a man. His hands, if he had any, 
were under water. He seemed to stand with his eyes 
fixed on me for some time, and afterwards dived down ; 
and a little after rose at somewhat a greater distance, 
and turned his head towards me again, and then im- 
mediately fell a little under water, that I could discern 
him throw out his arms, and gather them in as a man 
does when he swims. At Jast he shot with his head 
downwards, by which means he cast his tail above the 
water, which exactly resembled the tail of a fish with 
a broad fane at the end of it.” Glover's Account of 
Virginia, Ap, Phil. Trans, vol. xi. p. 625, for 1676. 

MERMATID. 
The mermaid is not confined to any quarter of the Mermaid. 

lobe; for according to Debes, in 1670 one stood near ™ 
e shore of the Faroe Islands, in sight of many of the 

inhabitants, during two hours and a half, up to the 
navel in the water. “ Long hair hung from her head all 
around her, down to the surface ; and she held a fish - 
in her right hand.” The modern historian of these is- 
lands, Landt, is silent on this subject. 

Pontoppidan, a credulous author indeed, yet willing 
to take a comprehensive view of doubtful subjects, 
affirms, that if the existence of E mermaids be 
called in question, it proceeds entirely “ from the fa- 
bulous stories being generally mixed with the truth.” 
Hundreds of persons, of credit and reputation, in the 
diocese of Bergen, maintained, with the strongest as- 
surances, that they had seen this creature, sometimes 
at a distance, sometimes quite close to their boats, 
standing upright. It was formed like a human being 
down to the middle, but they could not see the rest. 
Nevertheless, Pontoppidan could find only a single 
person who had actually seen and handled one out of 
the water. His informer, a clergyman, said, that in 
the year 1719, a merman had been cast up dead on 
the shore, along with other fish, It was much longer 
than any others described. ‘* The face resembled that 
of a man, with mouth, forehead, eyes. The nose was 
flat, and as it were pressed down to the face, in which 
the nostrils have ever been very visible. The breast 
-was not far from the head; the arms seemed to hang 
to the side, to which they were joined by a thin skin, 
or membrane. The hands were, in appearance, like 
to the paws of a sea-calf.” Natural History of Nor- 
wary, Vol. ii. p. 190, 191. Pontoppidan observes, that 
the most recent account of the animal related to the 
year 1723, when three ferrymen affirmed on oath, that 
one had been seen by them at the distance of not more 
than 7 or 8 fathoms. In appearance, it resembled an 
old man with strong limbs and broad shoulders: its 
skin was coarse, and very hairy. The head was small 
in proportion to the body, and had short curled black 
hair, which did not reach below the ears. The face 
was meagre, the eyes deep sunk, and the beard black. 
It stood in the same place half a quarter of an hour, 
exposed down to the breast, and the tail was remark~ 
ed to taper like that of a fish. The men, beginning to 
be alarmed, retreated, when the animal, inflating its 
cheeks, made a kind of roaring noise, and plunged 
into the water. One of the same ferrymen affirmed, 
that 20 years before he had seen a mermaid with 
long hair and large breasts. Pontoppidan adds, that a 
creature is often caught on the hooks of fishermen, 
which he inclines to call the offspring of the merman, 
some being as large as a child of three years old. One 
had been taken recently, which, in the upper parts, 
resembled a child, but the rest of it was like a fish. 
Vol. ii. p. 195. ‘ 

Torfzus maintains, that mermaids are seen near the 
southern coast of Iceland ; and according to Olafsen, 
two have been taken in the surrounding seas ; the first 
in the earlier periods of the history of that island, and 
the second in 1733. The latter was found in the belly 
of ashark. Its lower parts were consumed, but the 
upper were entire. This creature was as large as a | 
boy. eight or nine years old; the head shaped like that 
of a man with a very prominent occiput ; and the fore. 
head broad and round. The ears were situated far 
back, and had large lobes. On the head was long stiff 
black hair, hanging down to the shoulders, pretty 
much resembling the fucus filiformis. "The skin above 
the eyelids was greatly wrinkled, and bald; and 
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57 A 
lour, were small, as 
large; and, from the jaw bone, which was straight, 
the face was apparently short. 

; a bird, which, hovering about it, seemed to 
much. When this ha 

turned 
and in 

singular creature is said to have been seen on another 
part of the coast of Scotland, remote from the former. 
A peasant made oath in presence of a magistrate, that 
aboat four miles south of Campbeltown, his attention 
was attracted by a white object’ on a black rock. He 
crept through a field of corn, and then advanced among 
the rocks on the shore, until he approached within 12 
or 15 of it. ‘The upper part was white, and resem. 
bled doe tees form, and tapered gradually towards 
the tail, which terminated like a fan 12 or 14 inches 
broad. The under half was of a brindled or reddish 
grey, apparently covered with scales ; but the extremi- 
ty of the tail itself was of a greenish-red shining colour. 
Its whole length to be four or five feet, and it 
was of the thickness of a youth. The head, hair, arms, 
and body down to the middle, resembled those of a bu- 
man being; but as the creature lay flat on the rock, and 
with its head towards the sea, and was constantly strok. 
ing and washing its breast, the peasant could not dis. 
cover whether or not the bosom was formed like that of 
a woman, The neck and arms seemed short in pro- 
portion to the body. Long light brown hair covered 
the head, which being sometimes raised over it by gusts 
of wind, the animal ed towards one side, and with 
her hand on the other stroked it back, then shifting its 
position, adjusted it in the same manner on the oppo. 
site side. ing two hours it remained thus exposed 
to observation ; the tide having receded, so as to 
leave the rock dry five feet above the surface of the 
water, the animal, leaning forward on one arm, then on 
the other, drew its body,towards the edge, and tumbled 
clumsily into the sea. Now for the first time the face was distinctly seen, having all the appearance of the 
human aspect, with very hollow ree, and the cheeks 
of the same colour as the rest of the face, 

Still more lately it has been affirmed, that in the course of autumn, 1819, a creature appeared on the 
coast of Ireland, about the size of a gi 1 of ten years 
of age, with a bosom as prominent as that of one of six. teen, having a profusion of long dark brown hair, and 
full dark eyes. The hands and arms were formed 
like those of man, with a sli t web connecting the 

part of the fingers, which were frequently em- 
M4 ned in throwing back and dividing the hair ; and the 
NS me like that of a dolphin. ~ This creature re. 
mai basking on the rocks dur? an hour, in the 

of numbers of people, until fri ed by the flash 
Tannat, when it planged with a scream itito the sea. 
These are some of the most recent narratives regard- 

ing marine animals, that had a resemblance to the hu« 
man figure. Bota 

et mr thier 

also the nose. The mouth was Mermaid. 
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waters, what incredible numbers, what infinite variety 
of uncommon and amazing sea monsters would exhibit 
themselves to our view, which are now entirely un- 
known.” Natural History of Norway, vol. ii. p. 185. 
Many, however, have rap he that because a narrow 
link appears between the human and the brute creation 
on land, the same should exist in the sea; and various 
other causes have contributed to the prevalence of this 
opinion. Nevertheless, the most skilful naturalists of 
the present age deny the existence of the mermaid: 
regarding those seen in the sea, as some of the various 
species of seals ; and those exhibited as such on shore, as 
natural subjects disguised by art. The triton of /Zlian 
and Pliny are different ; the woman fish of Santos, Bar- 
chewitz, Bartholin, and Artedi, cannot be considered 
the same; nor can any of those animals we have descri- 
bed be referred to the Musague of the Pelew islands, 
sixteen feet long, and twelve in circumference, which 
has been lately classed with “ the merman of Norway.” 
The nature and properties of the seal are yet suscepti- 
ble of many illustrations ; and some have found an im- 
perfect resemblance of the human form in certain or- 
gans, to the corresponding parts of phoce. Parsons, 
ap. Phil. Trans. vol. xlii. p. 383. A recent voyager to 
the North remarks, that “* these animals, in swimming, 
often raise themselves as far as the shoulder above the 
surface of the water. The first I saw in this position 
was at a considerable distance, and might easily have 
been mistaken for a man.” Laing, p. 107. But.the il- 
lusion may be heightened still farther ; for according to 
some authors, the woman fish of the African seas, when 
taken in nets by the Negroes, shrieks und cries like a 
woman, Captain Colnett relates also, that in the.South 
Seas, when tar from land; an animal arose beside the 
ship, and uttered shricks and lamentations, so like 
those proceeding from a woman, as to occasion great 
alarm. They continued for above three hours, and 
seemed to increase as the ship withdrew. Captain Col- 
nett conjectured that they came from a female seal that 
had lost its cub, or a cub that had lost its dam, but he 
declares that no resemblance could be nearer the hu- 
man voice. Voyage to the South Seas, p. 169. The 
extreme rarity of what has been called the mermaid, 
is far from being an argument against its existence. 
During late years, naturalists scarcely believed in the 
giraffe and hippopotamus ; they still debate concern- 
ing the unicorn and the mammoth ; and that such a 
creature lived as the great sea serpent, was resolute- 
ly denied, until one was cast up by the waves on our 
own islands. The existence of a marine animal, part- 
ly resembling the human ies, is therefore to be con- 
sidered a question of evidence, which remains to be 
decided {9 :; 
MERSEY. See Enexann, vol. viii. p, 686. 
MERTHYR Typvyyt, is .an ill-built and irregular 

town of Wales, in the county of Glamorgan. It is si- 
tuated on the river Tay, in the midst of bleak hills, 
and derives its importance from the iron forges in its, 
neighbourhood. There is here a parish church, which 
is a large and handsome building, about eleven meet-' 
ing-houses, a philosophical society, a printing-house, 
and a theatre. The iron works are on avery large scale, 
and strangers are much interested hy the celebrated 
water wheel, 100 feet in diameter. .No less. than 250 
tons of iron ore are said to be furnished weekly, and 
240 tons of coal consumed daily. The articles which 
are here manufactured, are exported by means of na~ 
vigable canals to Cardiff, in vessels of 300 tons. Num- 
ber of houses, 240, Population 1256... 
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MESSINA, a city of Sicily, situated at the north« | Messin 

east extremity of that island; and on the eastern shore “""Y™ 
of the Straits of the same name, which are particularly 
celebrated from containing Scylla and Charybdis within 
their precincts. They are formed by a promontory of 
Calabria on the continental side, and Cape Peloru8 on 
the Sicilian coast, the intermediate distance being 
about two miles. Scylla is a lofty rock, rising abrupt- Seylla, 
ly from the sea, on the shore of Calabria, twelve miles 
north-west of Messina: it is surmounted by a castle, 
and declines towards the town of Scylla on the;coast. 
At the distance of two miles from it a murmurin 
noise like the confused barking of dogs is heard, which 
is occasioned by the dashing of the billows among the 
caverns below: and hence the ancients fabled a hid- 
eous female monster, surrounded by ferocious animals, 
ready to devour those mariners who came within her 
reach. In calm weather no danger is to be apprehend 
ed, but a vessel brought into the conflicting wind and the 
current of the Straits, which sometimes runs with 
violence, is still exposed to destruction.—Charybdis, Charyba: 
described as a raging whirlpool, which absorbed whole 
vessels with their crews, and then rejected the broken 
fragments and mangled bodies, lies 750 feet from the 
city. At present, when viewed from the shore, it ap« 
pears like a-body of water in tumultuous agitation, 
and on nearer approach the waves are discovered to 
be larger and more disturbed, dashing together, so 
as to produce a revolving motion among themselves, 
throughout a circle of about 100 feet in diameter, 
where the sea is 500 feet deep. The smallest barks . 
may now cross it in safety; but when a strong wind 
and current are opposite, the waves become more ture 
bulent and extensive, and three or four, or a greater 
number of whirlpools, are formed. Vessels driven 
among them are not manageable, and if unassisted by 
the pilots of the country, they founder, or are impelled 
on the opposite shore, and wrecked. Charybdis, how 
ever, is not properly a vortex; it has no power of ab« 
sorption ; and vessels, on the contrary, are rather repele 
led from it by a centrifugal force. Though extricated 
from Charybdis, a ship meeting an adverse wind on leay= 
ing the Straits, may fall on Scylla, thus verifying the 
words of the ancients. Twenty-four pilots are kept in 
the service of the Sicilian government, to assist vessels 
navigating these Straits, which were passed for the first 
time by a modern fleet, it is said, when the British ade 
vanced to the battle of the Nile. 

One side of the city of Messina rises from a narrow 
plain.on the shore, along the declivity of a chain of 
mountains, finely wooded and diversified, and another 
sweeps along the margin of a beautiful harbour. It 
is built with considerable regularity, nearly in_ the 
figure,of a parallelogram, and consists of two long 
principal streets besides.a third on the quay, inter~ 
sected by a number of others, at right angles, all of 
which are paved with large blocks of Java from the 
voleanoes of the island. It contains several squares 
and open spaces, embellished with a number of sta« 
tues and.fountains, the latter copiously supplied from 
the neighbouring mountains; whence. also tor- 
rents descend through the streets, where they are con« 
fined by walls to. prevent their injuring the buildings. 
A street called the Marina, or Palazzata, formed of .a 
row of lofty.elegant buildings, extends above a mile 
along the harbour, where the great depth of water ad- 
mits, of the largest vessels a ng to the very 
edge. It is penetrated by eighteen or nineteen gate- 
ways, leading to the respective streets in the city, over 



MESSINA. 59 
, apicapine wo thm man _ There are four public libraries, but only two of them Messina. 
terminates with the royal palace. ate ofimuportance” “The British residents in Messina, “~“Y~" 

whole, however, as well however, have established reading rooms. A news- 

ar amet pe eanialyte! bente tatinjeiled soe Bess Gente nth, va iv Italian, iti v6 

ee — ee ones Very ow Se 
numerous public edifices, am Messina, tre in every unworthy 
aailis} "many af Ses ‘eines of $0 large oes = a Friday is selected for the 

corsa i the performance of tragedy, on which evening the theatre 
pencil of native masters. The was shut previous to the dissemination of the writings 
building of Gothic architecture, of Alfieri. From the scarcity of public amusements, 

ished within, stands in an irregular ing tables are frequently resorted to, especially by 
a bronze equestrian statue of the more fashionable Sicilians. 

of Spain in the centre. Antique granite —§ The city — by wee forts, vanes and Ma- 
of Neptune once one ; harbour is protected by a pentago- 

ste ra nl fran, called the citadel, which wa erected 
work of the nave. The great altar consists in the year 1679. This is the strongest place in the 

executed in jasper, agate, lapis lazuli, island, and it has casemates for 5000 men.” Near to it 
and pastes of various colours, whose a = whtich, et the canton 

y with gi bronze, uces an plague in man of the iterranean, is the 
oo The is eee topes the only one in Sicily 4 Eoin little regard is paid to safety, 

a Sicilian sculptor of the sixteenth that the restrictions both on landing goods and the 
was crews of ships under quarantine are very easily evaded. 

the end of the The harbour of Messina is the best port of Sicily, 
of the twelfth century; it is yee eho ong tee at Ae thoms water, 

i , an inal letter from to the quay, and its situation is esteemed su 
Bes Jorex o thes progenitor, rior to any other in the Mediterranean. Hence this 

essina s is an ‘A beary been ae a place = Say erp a 
Directly to the cathedral proportion of the luce of the island,a in 
Ay rh number of fine no less than ninety-six Senate is to be found 

cate oe and deities, alike elegant in in the city. The produce of the environs is princi- 
It is to be remarked, that some pally fruits and wines, and the chief manufacture con- 

such as the Square of the Four Foun- sists of silks, What is called the Faro red wine, ia in 
from the structures of this kind em- great repute with Saree nina aetanbag feet = 

ity 
not 

% = 

and resemblance to port, which it also equals in qua 
for when kept three or four years. In addition to the 

the most part are very large, and quantity made for home consumption, about 10,000 
with all the symbols of the Catho- pipes are exported yearly. The other exports are dried 

citrons, oranges, lemons, lemon juice, manna, es- 
i re. sence of ot, red tartar, goat skins, hides, mot 

several hundred patients. It is supported by tled soap, for the American market, linen and rags, 
revenues, arising from lands and houses, partly to England, partly to the [talian ports. Some 

i 5 time ago it was computed that there were exported 
2000 chests of oranges, and 6000 chests of lemons, 

suitably treated, both each containing 408; likewise 280 barrels of Jemon 
juice. During several centuries silk-worms have been 

The other charitable institutions, con- successfully reared in the vicinity of Messina, and 
for the poor, a house for their produce is to be ranked among the first sources 

i pi of its opulence. There are several extensive manufac. 
tories of that article here, and many years since 1200 
looms were employed in the city, The silks, however, 
are not highly esteemed, but by the recent introduc. 
tion of the machinery constructed in Britain, their fa- 
bric throughout Sicily is in a state of progressive im- 
provement. An ample assortment of the produce of 
the Levant and the Morea is brought hither by the 

nience i the Greeks, consisting of carpets, silks, cotton, timber, 
ered by individuals on pledges. The public prison, fruits, gums, drugs, and other merchandize, During 

by teil a sense of its later years a number of British merchants have settled 
ibited in a very fine structure, in here, by whom an active commerce is ted, yet 

one of the po Alar it is spacious within, it is supposed with less real advantage than their origi- 
pre thas os of the capital in certain re- nal prospects contemplated. Messina is a free t 

deficient in most of the essential bat not in the full scceptation of that term: and the 

coda bags rat Mal aed sree city, heve had imm fam aseraasieiee sexes w are , an i taxes for 25 years, 
enh and oepart of the i i ay fot ion tthe covsl 

two women. The royal pa- fishery ; and in that of the sword-fish and shark dur- 
lace and senate-house are fine buildings. ing certain seasons of the year. About eighteen or 
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ers; though some etymologists maintain that this is a Messina. 
Greek word, characteristic of the shape of its harbour, “=-y—="_ 

60 
Messina. twenty vessels are erigaged in the first, each navigated 
“—_~" by eight men, who are exclusively Messinese, on ac- 

count of their superior personal strength and skill, and 
also from the dangers attending it. They obtain near 
ly $000 pounds of coral yearly ; but the fishermen 
consider this a secondary employment, and to be fol- 
lowed only when none more profitable occurs. In 
the capture of the sword-fish, from eight to twelve 
barks, each provided with two boats, are employed. 
The fishermen use either strong nets, or a harpoon, 
which is so constructed, that, on striking the fish, the 
shaft is disengaged from the iron head, while both are 
retained by a cord 600 feet long. Much dexterity is 
practised here ; and the fishermen, who are very su- 
perstitious, repeat a Greek sentence, as a charm to at« 
tract the fish to their barks. Most of those taken are 
consumed in Messina, where this fish is favourite food ; 
and some, being salted, is sent in presents to Naples. 
The fishery of the shark is not regularly followed, as 
it resorts, at uncertain periods, to the Straits; and the 
occupation is attended with danger, from the great vo-« 
racity of the creature... 

The judicial establishments exceed all proportion to 
the population, which in itself produces many incon- 
veniences ; and the inhabitants are greatly dissatisfied 
with the discharge of the duty of their functionaries. 
There is a senate, consisting of fifteen members, or of- 
ficers, civil and criminal courts, whose proceedings are 
subject to appeal in the courts at Palermo, and civil 
officers. superintending the whole, amounting to no 
less than 300. It is impossible to obtain a prampt de- 
cision, which keeps a number of litigants constantly at 
law; and, in consequence, a great many professional 
persons find employment, Justice is very partially ad~ 
ministered, which is the source of great annoyance to 
the parties; and the police of the city is bad. A few 
years ago, an Englishman having been robbed and 
murdered in the streets, his mercantile countrymen 
resident here demanded the punishment of the offend- 
ers, who, after much equivocation and delay, were 
convicted. Nevertheless, their relatives endeavoured 
to redeem them from the penalty by bribery ; and it 
required the most vigorous efforts to obtain their exe- 
cution. Forty-eight villages are dependent on the city, 
and governed by the same laws. 

Messina is the second city in Sicily, and is at pre- 
sent in a high state of prosperity, notwithstanding the 
defects of its internal administration. The population 
of few cities has undergone greater fluctuation within 
an equal period. During its most flourishing condi- 
tion, in the course of the pues century, the inha- 
bitants are supposed to have amounted to 100,000; 
successive public calamities, however, reduced them 
to 25,000, or 26,000, in 1781. In the year 1798, 
by an actual enumeration, the population was found to 
amount to 45,000 souls; but so rapid has been the in- 
crease of late, that it is now computed at between 
80,000 and 90,000. The cause of so unexampled an 
augmentation, is ascribed to the growing prosperity of 
the island in general, the extension of commerce, cir- 
cumstances which have driven many families from 
agricultural pursuits, and particularly to the presence of 
the British forces. This is the only place in the is- 
land where there are any Jews, as that nation has been 
proscribed since the year: 1492, when they were ex~ 
pelled from the Spanish dominions. 

Messina is a place of great antiquity, first known by 
the name of Zancle, or -Zanclea, from one of its founds 

which resembles a sickle. A new colony having come 
hither from Mycene in Greece, it was thenceforward 
called Messana, and at a later date was the scene of 
-sanguinary hostilities between the Romans and Cartha- 

inians. Since that time it has ici in the 
si fortunes of the island. Ber eens his 3 
has been chiefly celebrated for its misfortunes. When 
in a very prosperous condition, the plague, introduced 
by a vessel from the Levant, in 1743, swept away 
35,000 souls in the course of a few months; and be-« 
fore having completely recovered from this disaster, the 
inhabitants were visited by another awful calamity. At 
noon, on the 5th of February, 1783, a long thick cloud 
was seen on the opposite shore of Calabria, which was 
instantly followed by a hollow subterraneous rolling un« 
der the city ; and, amidst a torrent of hail and rain, ac- 
companied by loud peals of thunder, an earthquake 
shook it to its foundations. The inhabitants fled from 
their houses to the squares and open places; while a 
suffocating smell of sulphur escaped wae the earth, 
opening in fissures under their feet. Incessant-undula- 
tions continued during several successive hours, when at 
length a-tremendous concussion, at about 7 or 8 o’clock 
of the subsequent evening, completed the overthrow 
of the more solid edifices, which had resisted the feeble - 
shocks preceding it. Numbers of the citizens were 
overwhelmed by the ruins ; many, in the scene of terror 
and dismay, hurried to the quay to get on board of 
the \vessels lying there; some sought refuge in the 
country ; but.others, more intrepid, disregarded their 
own Safety, to rescue their weaker relatives from the 
walls and rafters which were crashing around them. 
Half of the whole city was now levelled with the 
ground ; one quarter of it rendered ruinous; and the 
remaining portion greatly damaged. Churches, con- 
vents, colleges, and palaces, all had fallen; the palaz- 
zata, almost throughout its entire length, was injured ; 
houses, fountains, and. statues were demolished ; and 
scarcely any, excepting those structures occupying the 
higher grounds, were spared. _ To aggravate the pubs 
lie calamity, conflagrations succeeding the earthquake, 
ravaged the city during seven days; and the licen- 
tious, availing themselves of the general disorder, pil- 
laged and murdered the defenceless without remorse. 
Yet, amidst such a field of desolation, only 700 or 800 
of the inhabitants perished, owing to the survivors 
having had time to quit their houses before they tums 
bled, and from so many haying been driven to the 
country, by their first apprehensions. Temporary huts 
and barracks were erected for those preserved; and 
the public magazines having been saved, these, alo 
with immediate importations of provisions, alleviated 
their distresses. But such were their sufferings, that 
even with the lapse of six years they had not fully re- 
covered from the horror and stupefaction occasioned 
by the disaster. A long time elapsed before the earth 
recovered its stability. Above 200 shocks were felt 
within the two months following; and the city, since 
that time, has been repeatedly threatened with another 
convulsion. At present, most of the ruins are remov- 
ed, and new edifices supply the place of many that 
were destroyed. , 

During part of the late war, Messina was the head 
quarters of the British army, amounting, in the year 
1806, to 10,000 men, sent for the ion of Sicily; 
and a flotilla lay in the - when Murat collected 
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Metallur- pbitants, are accused of having engaged of chalk in ax may be diminished. . 

- in a conspiracy with the other islanders, to betray Gola. —_— 

i i “ Gold is always found in its native state, generally al- Gold. 
of a military Se seed pou of Deak, loyed with silver and copper, and onaonlts orithh ta. Z 
—~ of Sicilian officers, East Long. 15° 40’, lurium. Some of the iron pyrites, and galena also, con- 

Lat. 38° 10’ . _ tain a sufficient quantity of this metal, to make them va- 
; of gold, luable as ores _ MESTA. See Spars. ; When gold is found with silver mixed on! r — : 

y METALLURGY, in its most ese certintion » ith —— matte, the metal of extracting the er 
- is ¥ simple. n working a mine containing gold 

parting, —— noodle, in thin otate, the whole of the matter procured from the esnee » ion of Vein, is a yes broken ey port shun tho sive 
exes, for the of art, and the of @ nut, w are arranged into heaps, a ng their ore: ) Purporas rh, ir to their richness. The small fragments, and the re- these, with the view of ascertaining their fuse of the different processes, are also collected and ed rf Ht HW HH HAH a el ch Bead é 
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through a leather bag. What remains is subj 
- fda, by eich the mercury is cree 9 and 

procure a mixture, containing the mean quantity of is obtained, perhaps containing a little silver, 
be in the different pieces. Tall the different mao The method of separating these will be explained when 

from ape lnc former, and are into heaps, arranged accord- 

fare ap the <n abe od thas that fot 
poe terete ate er olishbeneufeuaillegmion In extracting gokl from these ores, the first part of We must never trust to one assay, but repeat the the » consists in separating the metallic from the ; thare will bea y soemanene. For this pu acne a catoned 
qi hs " to » in a slamping-m: i stamping-mill con- Giicians haetagibettn den, nt. Ghckwag tee, Both teeming ai In the following under each metal, will be ine ‘hrough which a stream of water and of the 

cluded the different methods practised in the smelting *4™pers, which are heavy beams of wood, terminated of its ores, and the assays which are performed on them, below, by iron, and which are moved upwards and 

SRG ser cf ceserialning tho quentily of magtal in “Spain Og 5 Muten nae, this part of th " necessary in e ERR ee eT oT os the tien Rane oe 
be removed by the hand, be separated before the ore is Tron. pvt into the cistern, and that the force be ap- 

For the reduction of iron ores, see Inow. plied, accordin to. the hardness of the oe. This is Assay. The amay of iron ores differs a little, accord. easily regulated, by increasing or diminishing the depth ing to ore employed. of the layer of ore in the cistern; hence the quantity 
a cmpadenn. yrtg: iron-stone is assayed by mix- Cae ot in, is always inversely as its hardness ; acs it, when red to powder, with about twice its cordingly when the layer of ore is thin, the stam ofa flux, |, and the ore is thus sshlentel to and 8 of bottle glass. mixture must be exposed toa greater t is necessary also, that the ore be eerie 8 bet furnace, for about an hour, placed in a particular way. The layer is.so formed, after the iron will be found at the bottom of the that below the two outer stam it is thickest, and crucible. If the ore contain sulphur, it must be roast- grad diminishes towards the centre, When the ed to its mixture with the flux. ' ore is to powder, and sufficiently fine to float i. ores of iron are assayed nearly in the same in the water, it is carried off, by the stream of this fluid 

little earthy matter is present, they into vessels, in which it is deposited ; the heaviest be may be reduced by using charcoal without the dux ; and ing deposited nearest the cistern. Particular care is 
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Metallur- also necessary, that the stamping be not done too rapid- 

ly, otherwise the stampers are apt to throw up pieces 
of the ore, not sufficiently pulverised, which 
with the fine powder, and prove detrimental in the sub- 
sequent part of the process. The stamping should 
therefore be performed slowly, and the fresh ore as it 
is put in, must be Be below the middle stamper, 
where it is subjected to the greatest force, and from 
which it is thrown under the other stampers. 

The vessels into which the water flows from the cis- 
tern, are arranged in a particular way, and a great deal 
depends on the performance of this part of the process ; 
for by altering the velocity of the current of water in 
them, the rapidity with which the powder is deposited 
also alters. The vessels are of different dimensions, 
that nearest the cistern being about 12 feet long, and 
9 inches broad, and as many deep. The others gra- 
dually enlarge as they retire from the cistern, They 
also vary in their inclination, the first having a slope of 
about 3 inches, the second about 1 inch, the third and 
fourth about $ an inch, and the fifth and sixth being 
level. Each vessel is furnished with a groove at the 
extremity farthest from the cistern, into which pieces 
of wood are placed, varying in height, according to the 
quantity of ore that is collected in the vessel, and each 
vessel communicates with that beyond it. 
When the water flows from the cistern into the first 

vessel, the heavy part of the ore is deposited and col- 
lected where the wood is put into the groove; as the 
powder reaches the top of this, another piece is put 
over the former, and so on till the vessel is nearly filled. 
When this is the case, the water is allowed to flow into 
the second vessel, and from this, when full, into the 
third, by which means the different parts of the ore are 
collected, according to their specific gravity in the dif- 
ferent vessels. The parcels of ore thus procured, are 
still farther freed from impurities by washing. For 
this purpose, each parcel is put into a wicker basket, 
into which a stream of water slowly flows, and which, 
_as it issues, is received on inclined tables, grooved in 
various directions. By thismeans, the ore is still farther 
separated, according to the specific gravity of the par- 
ticles, the heaviest being deposited in the upper groove. 
Some of the ores of gold are subjected to another wash- 
ing, in a vessel similar in shape to a fire-shovel, called 
a buddle. This is immersed in water, and a particular 
motion is given to it by the workman, by which the 
lighter particles are thrown out, and the heavy metallic 
matter is left in the buddle. If the gold procured by 
this process, be mixed only with earthy matter, it is 
subjected to amalgamation, as already described ; or it 
is fused in crucibles with nitre. If, however, it be 
mixed with inflammable matter, as sulphur, it is roast- 
edjby which the sulphur is expelled. It is then mixed 
with lime and galena, in quantity proportionate to the 
gold contained in it, which is ascertained by assaying 
it, and kept at a red heat, in a reverberatory furnace, 
till part of the sulphur is expelled. The heat is then 
increased, till the whole becomes fluid, after which it 
is poured into moulds of sand. The product of this 
operation consists of scoria above, and beneath of a 
metallic matter, composed of gold, silver, copper, lead, 
iron, and a little sulphur. By repeated fusions the 
gold is obtained, alloyed only with silver, copper, and 
lead, from which it is freed by the process of refining. 

The refining of gold is serioeniét in different ways, 
according to the metals with which it is mixed. Of 
these the most common is cupellation, or testing, the 
former term being employed when the operation is 

ow out — 

METALLURGY. 
performed on a small, the latter, when it is practised Metallur. 
on a large scale. 

heat and air, while the other metals, with which it is 
usually alloyed, except silver, pass into the state of 
oxide, at ahigh temperature. This constitutes the pro- 
cess of cupellation, which is merely the separation of 
the precious from the baser metals, by means of oxida- 
tion. When, however, the base metals are in small 
quantity, compared with that of the gold, the oxidation is 
not complete ; but if a metal, which is easily oxidated, 
and the oxide of which is very fusible, be added to the 
alloy, the oxidation of the base metals is promoted, 
and they are completely separated. The metal always _ 
employed is lead, and the quantity added depends on 
the proportion of gold which the alloy contains. (For 
a particular aceount of the process of refining, see 
Silver, in this article, p. 63.) 

If lead be the only metal with which the gold is al- 
loyed, the process of cupellation is sufficient for its 
purification ; if however, which is usually the case, sila 
ver and copper be also present, other methods are ne~ 
cessary to free it from these metals. When copper 
only exists, the gold is mixed with silver and lead, 
and then subjected to cupellation, by which the base 
metals are removed, but the gold still retains the silver ; 
it is necessary, therefore, to have recourse to means for 
separating these two metals. When the gold amounts 
to about one-fourth of the alloy, the process is car- 
ried on.by means of nitric acid. Silver is easily 
acted on by nitric acid, while gold is not; if, however, 
the gold exceed what is stated above, the whole of the 
silver is not dissolved; it is necessary, therefore, for 
this process, that the alloy employed do not contain 
more than one-fourth of gold; if it do, it must be 
fused with poorer alloy, i.e. alloy which contains a 
great deal of silver. When in this state, it is poured 
into cold water, by which it is reduced to powder, or 
granulated as it is called. The granulated alloy is 
then put into parting-glasses, which are vessels of a pear= 
shape. about 12 inches long, and 7 wide at the bot- 
tom. Into each of these about 40 ounces of the alloy 
are put along with nitric acid, so that the acid cover 
the alloy to about the depth of two or three inches. These 
are gently heated on a sand bath, and when the action 
has ceased, the solution is poured off, and another quan- 
tity of acid is added, and the process is repeated a third 
time, which is, in general, sufficient to dissolve the 
whole of the silver. The last portion of acid, as con« 
taining little metal, is used as the first quantity, in the 
next purification ; the two first are decomposed by the 
immersion of copper plates, by which the silver is de« 
posited in the metallic state. The gold: left after the 
action of the acid, is washed with warm water, till the 
fluid which comes off does not alter the colour of a 
piece of copper, and is then fused in a crucible with 
nitre and borax, by which all impurities are removed. 

When the proportion of gold in an alloy is much 
smaller than that mentioned, a different process is somes 
times followed for separating it from the silver. For 
this purpose, the alloy is melted and granulated. About 
seven-eighths of it are then mixed with about one- 
eighth of the flowers of sulphur, and the mixture heated 
in a covered crucible, first slowly, and afterwards till 
the whole is brought into fusion, in which state it is 
kept on the fire for about an hour; one-third of the 
re kept out, is then added and bey ad stirred 
with it by means of a wooden rod, and the whole is 
again heated for about an hour, Another third of the 

5 gy: 
Gold is one of the metals which is not oxidated by “Yr 
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for 24 hours. The gold is then removed, and Metallur- 

ed, first in water, and afterwards in nitric acid, by ey: 
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which the foreign matter is washed off. The plates are 
ly subjected to a similar operation ; and in this 

way a great deal of the alloying metals are removed by 
the nitric acid, set at liberty from the nitre, by the ac- 
tion of the acid of the salt of iron on it. The superiori- 
ty of this process depends on the nitric acid, at the 
temperature to which it is exposed, acting on silver 
and copper, though in small quantity, which is not 
the case when the liquid acid is boiled on the alloy; it 
does not, however, afford the gold pure, it is therefore 

ised only when this metal is not required very 
sys in the formation of trinkets. 

Assay of Gold Ores-—As gold ores contain in general Assay of 
but few ingredients, their assay is easily performed. For gold ores. 
this pu the ore is reduced to powder, and mixed 
with 1 of fused borax, and 4 of sub-carbonate of 
and subjeoted to heat in a crucible. When fused, it is 
poured out, and if any remain in the vessel, it must be 
removed by muriatic acid. This, with the fused matter 
reduced to powder, is digested in muriatic acid, to which 
from time to time a little nitric acid is added. When 
the action ceases, the solution is poured off, and the re- 
sidue is well washed with water, the washings bein 
mixed with the solution. ‘To the solution, neutraliz 
by a fixed alkali, green sulphate of iron is added, as 
long as it causes any precipitation ; the precipitate, after 
being washed, is fused in a crucible with a little nitre ; 
and affords gold in a state of purity. If the part of the 
ore not acted on by the acid become black by expo- 

To ure this, it sure to light, it contains silver. 
must be fused with about thrice its weight of sub-car- 
bonate of by which the silver is reduced and 
is mixed with the earthy matter. By washing the 
product in muriatic acid, the latter is separated, and 
the silver is left. 

Iron pyrites containing gold is analysed by digest. 
ing the ore in muriatic acid, to which a little nitric 
= Aa oo ees is “ must be oe drive 

sulphur, an in di in acid, é solu- 
tions sbtalned must seeacetibed by potassa, and pro~« 
to-nitrate of mercury is added. The precipitate thrown 
down, is then fused with nitre, by which the gold is 
procured. If silver be also contained in the ore, it is 

treating that part of it not acted on by the 
acid, with sub-carbonate of sa and muriatic acid, 
as above described. Galena, containing gold, is ana- 
lysed by digesting it in nitro-muriatic acid, evaporate 

the solution, and afterwards adding proto-nitrate 
mercury. The insoluble part, when treated as above, 

will yield the silver if any exist in the dre. 
assay of gold, as performed on its alloys, will be 

given when treating of assay of silver. “ 

Silver. 

Silver is obtained not only from the proper ores of silver. 
silver, but likewise from some of the ores which are 
wrought to yield other metals. Of these the principal 
are the ores of lead. 

Reduction of Ores. 

one is by amalgamation, the other is by fusion. The of 
former fallawed: when the ove ia tich“in dilver, the 
latter when it contains little of the precious metal. 

Amalgamation. The ores which are subjected to the 
a contain in general, besides 

Two methods are practised for procuring silver, the eduction 
ores. 



Metallur- Jead and copper, a small quantity of iron pyrites; if 
ay. 

Fusion. 
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they do not, some of this is usually mixed with them, 
by which the extraction of the silver is facilitated. The 
ore, after being freed as much as possible from its 
stony ingredients, is mixed with common salt, in the 
proportion of 8 or 9 per cent. if the ore contain 8 oz. 
per quintal; and 10 or 12 per cent. if more silver be 
contained init. It is then exposed for some hours on 
the floor of a reverberatory, till the vapour cease to 
come off; the mixture being frequently stirred to ex« 
pose the whole of it to the flame. If, when removed, 
too little or too much of the salt have been added, 
(which the workman by experience-easily knows,) the 
proportions must be adjusted, by adding either more 
of the salt or of the ore, and the mixture is again roast- 

ed in the reverberatory. During this part of the ope- 

ration, the sulphur of the ore is partly dissipated in the’ 

form of sulphurous acid, part of it in the state of acid 
combines with the alkali of the salt, and the muriatic 
acid set free unites with the silver.. When the matter 
is cold, it is reduced to powder ina mill, and then 
amalgamated with about an equal quantity of mercury. 
‘The amalgamation is performed in barrels, which are 
made to revolve, or in tubs which contain an appara- 
tus for keeping the mixture in constant agitation. The 
mixture is put into these vessels, and made into a 
thickish paste with water, and kept agitated for about 
two days, and after the amalgama has fallen to the 
bottom, it is withdrawn through an aperture in the 
lower part of the vessel. What remains is washed, by 
which more of the amalgam is got from it, and the res 
sidual matter, ifthe ore contained a great deal of silver, 
is again roasted with about 3 per cent. of sulphur, and 
subjected to a similar process, by which the whole of 
the metal is extracted. The amalgam procured by 
these different operations, is freed of its superfluous” 
mercury, and is then subjected to distillation, by which 
the whole of the mercury is expelled and the silver is 
left ; retaining, however, a little copper, which is re« 
moved by cupellation. 

Fusion.—The ore generally subjected to the process 
of fusion, is lead glance, which almost always contains a 
small quantity of silver. When lead mines are wrought 
on account not only of the lead, but also of the silver, 
the earthy matter mixed with the ore is considerable, 
and the quantity of silver is very various in different 
mines. In some, as those formerly wrought in York- 
shire, the silver amounted to about 230 oz. in the ton, 
while the Durham and Westmoreland mines afford on« 
ly 17 oz. per ton. 

The first part of the process for procuring silver 
from these ores, consists in stamping and washing as 
has been already described, after which the substance 
contains silver, lead, iron pyrites, blende, and earthy 
matter. The ore is then roasted in a reverberatory to 
drive off the sulphur, taking care that the heat be not 
so high as to fuse it, and that when it begins to adhere 

er on the surface, it be well stirred. In about 
five or six hours, the flame from the ore changes from 
blue to white, charcoal in powder is then thrown in, by 
which part of the lead ore is reduced, and collects at 
the bottom; when a sufficient quantity is formed, 
uicksilver is mixed with the scoria to thicken it, and 
e fused metal is drawn off.. After this, the heat is 

continued, and the metal as it is formed, is repea 
taken out, the temperature being increased tow: 
the end of the process, to cause the scoria to become 
more liquid, so as to.allow the metal to fall through 
it. The metal as it is collected, is covered with char« 
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coal ; and the scoria which is formed, is removed. It. Metallurs. 
is then covered with saw-dust, pieces of wood, and 
a little resin, and constantly stirred; and when the 
flame ceases, it is poured into moulds. The scoria 
procured in the different operations, is afterwards 
heated in a blast furnace, to procure the lead from it. 

The lead containing the silver obtained by the above 
operations, is then subjected to the process of refining, 
which is the same as cupellation, only performed on a 
large scale. For this purpose, a reverberatory furnace 
is employed, but the process differs in different places, 
owing to a difference in the nature of the ore. In 
England, the cupel or vessel in which the refining is 
performed, is composed of 6 parts of bone ashes, and 1 
of fern ashes, made into a paste with water. In the 
centre of this there is a shallow cavity,. for the re 
tion of the metal, and at one end there is a hole for the 
escape of the litharge, formed during the operation ; 
the litharge flowing into this, along a groove made in 
the cupel. When the cupel is heated, the metal is put 
in through an aperture in the furnace, and a stream of 
airis made to play on it, by which the litharge is formed, 
and escapes along the groove. As this groove is de- 
stroyed, the litharge is made to run along another, and 
in this way the whole of it is withdrawn. The metal 
in the eupel is again subjected to a-similar operation, 
after which it is poured into moulds, and formed into 
ingots. 

In other places, the lower part of the reverberatory 
is covered with wood ashes and clay, so as to form a 
cupel. On one side of the furnace, there is a hole for 
the exit of the litharge; and on the opposite side is 
another for the admission of air to the surface of the 
metal, which is introduced through an aperture above, 
to which a cover is adapted. After the lead is melted: 
and brought toa red heat, the blast of air is admitted, 
and the scoria as it collects is removed, When the 
litharge is formed, the heat is increased, and the pa 
tity becomes greater, and is withdrawn through the 
opening in the furnace. At the same time some 
lead is volatilized. _ Towards the end of the pro 
cess, the litharge which comes off, contains a small 
quantity of silver, and is therefore kept separate from 
the rest. After the whole of the litharge is removed, 
and the surface of the metal in the furnace becomes 
bright, a quantity of water is poured omit, to prevent 
the metal from spirting, which it is apt to do when 
congealing. The metal thus obtained, is subjected to 
a similar operation for about five hours, in a smaller 
furnace, and at a higher temperature, by which it is 
freed from the lead. 

Silver is also occasionally procured from the silver . 
ores by the process of fusion. The process, as carried 
on in France, consists in mixing the ore (which con« 
tains native silver, sulphuret of silver, iron pyrites, ars 
senic and eobalt,) with lime, the scoria of a former 
operation, and slag from an iron furnace to make it 
more fusible. Galena and litharge of a previous pros 
cess are also added. These, when mixed, are 
to heat in a blast furnace, along with charcoal, by 
which a metallic matter, composed of silver and lead 
is obtained. This is again fused with litharge, and- 
the metal procured, is afterwards subjected to the pros 
> = cupellation, ata ——— — than that in 

e other instances, owing to the presence of 
iron, which occasions a olinidavable loss of silver. 
When the ore also contains copper, a different pro« 

cess is followed for 
is mixed with another ore, containing silver, iron, and 

procuring silver from it. The ore: 

gy- 
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and with the scoria of a former The quantity of copper, otherwise the whole of the silver Metallur- 

and the ur will not be extracted. On the contrary, it should not | &¥- 
the silver, with the lead, and with the cop- exceed four times the quantity of copper, otherwise ““Y—" 

The matter, duri ee ce part of that metal will be carried with it and the 
mount one-fourth, isthe silver; the proper ions ore are between 

three and four parts ; exact quantity will of course 
and ( the two last i ients, depend on that of the silver. It is necessary also, that 
to oxidate the iron. It is then mixed with about the ore contain a certain quantity of silver, otherwise 
and a half of rich ore, and some scoria, and is fused. the process is not complete. From one to three-fourths 

ined is again per cent. seem the best. Should therefore the different 
with about one-half of Ji ,and as much ores have different quantities of this metal, they must 

When cold it separates into , Ist, be mixed so as to get a collection, which contains the 
3 3d, proper proportion of it. 

In Germany, where the copper alloy contains about 
scoria, and afterwards three-fourths per cent of silver, the proportions of the 

litharge and scoria, o which the silver unites substances employed, are three of the alloy, and eleven 
of the not be of lead. When the alloy does not contain so much 

be ly fused; by silver, about ten of lead are used. If instead of lead, 
copper, but the other impurities litharge be fe a 120 of the latter must be used 

are in of this process is kept and for each 100 of the former, that were requisite. 
mixed with ore in other tions. Assay.--The word assay, in its ext sense, MEANS Assay. 

mp sometimes separated from the analysis of the different metallic ores, with the view 
iquati be = eliquation of of ascertaining the a — materials which 
melting the of contain ; in its more limited acceptation however, 

Niane nod 20 and in which sense it is usually employed, it signifies 
is employed, the followed for ascertaining the quantity of 

with charcoal, beat together, gold and silver, either in an ore, or in alloys of these 
inclined plane. When the furnace is metals. In a still more limited sense, it applies only 

ted with charcoal, to which some sco- to the analysis of the latter, as in determining the 
which, by the heat, is fused, and adheres quantity of gold or silver in plate, coins, and articles of 

the sides of the furnace. A of lead and jewellery. Fhe assay of and silver alloys requires 
ee ee ee afterwards litharge to be performed with very great care, as it is done on 

i j alloy a very small scale. ere Sc ortglh mee wh 
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B rye or tag at poe iene or this purpose, before 
ms it is finished, it is taken to the assay-master, a person 

, and the litharge is reduced by the charcoal; the in the pay of the Company of Goldsmiths, who scrapes 
melted the off off a small quantity of it at different places ; these he 
into moulds lined with clay, and previously heated. collects together, and sets aside for the assay. The 
While in these is in a state of fusion, a bar same is practised with the other alloys submitted to his 
Pe Ree Nae od ame telone Piig into it, examination. 

when cold, from the mould. When treating of gold, it was mentioned that it and 
furnace, on bars of silver resist the action of heat and air, while the other 

pew te | bricks. By the metals with which they are alloyed, are oxidated at a 
melted, and runs along high temperature. On this depends the assay of gold 
the furnace, carrying and silver alloys. For the complete success of this pro- 

. In of t cess, it is necessary that the quantity of base metal be 
care must be taken not to raise the too high, , otherwise the attraction between the noble metal 

ill be run it prevents their separation. For this reason, a 
ceases to flow from quantity of lead is always mixed with the alloy. The 

ich the separation of gold and silver from other metals, by 
See eS Se cet 2 ee mass, cudeaah ee Cond ane ee ee is 
cay Fipoemch pra silver, not ‘iormed on a cw laced in a mu, cupel is 

exceeding an ounce in the 100 ; they are a dish of a circular or pyramidal shape, made of bone 
to heat, by which a metallic matter ashes, and having a I depression on its upper sur= 

exudes from them, ing of silver, lead, litharge, face, into which the alloy is put. A muffle is a vessel 
not been cau- made of earthen ware, flat » and arched above, 
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Metallur- the pak ates 7 of the metal, a quantity) of burning 

gy: 

—_—— 
charcoal is put at its mouth, by which the air, previous 
to its entrance, is heated. After the metal is put in, it 
very soon melts, and emits white fumes, and a quantity 
of a reddish substance is formed, which is absorbed by 
the cupel. This is the lead oxidated, carrying along 
with it the metal with which the silver is alloyed. As 
the process proceeds, the fused metal acquires a globu- 
lar form, and its surface is studded over with melted 
litharge; at last the silver acquires a beautiful bril- 
lian¢y, which is a proof that the cupellation is finished. 

' The cupel is then allowed to cool slowly, to prevent the 

Assay of 
Gold Al- 

loys. 

contraction of the outer parts of the metal from scatter- 
ing about the internal unconsolidated portion. The 
silver is then taken out and carefully weighed. 

It is of material consequence to know the exact 
quantity of lead that must be added to the alloy, for 
if too little be used, the whole of the base metals 
are not extracted, which is known by the metal left in 
the cupel being flat,of a dull colour, and adhering to the 
dish. If too much lead be employed, the litharge 
formed carries along with it a minute quantity of the 
noble metal; accordingly, if the litharge be again sub~- 
jected to cupellation, it leaves a little silver on the cu- 
pel. To ascertain the quantity of lead requisite, touch- 
needles were formerly employed. These were bars of 
alloys, containing different known quantities of silver 
and copper, with which the alloy to be assayed was 
compared. This mode is however almost abandoned, 
the assay-master trusting to the appearance of the alloy, 
the ease with which it is cut, its malleability, and the 
colour of its surface when heated... It is of very great 
importance also to attend to the heat required. If the. 
Heat be too strong, part of the silver is volatilized; if 
too low, the litharge is not absorbed by the cupel. 

If the process of cupellation be well performed, the 
button of metal left adheres slightly to the cupel, its 
surface is brilliant, and quite clean, and it has a globu- 
lar shape. ‘The silver also sometimes presents a lami- 
nated structure, which, when viewed through a mi- 
croscope, appears composed of scales of a pentagonal 
shape. This is a good test of the purity of the metal ; 
for when any of the alloying metal is left, the surface 
is quite smooth. Where great delicacy is required in 
the assay, two portions ought to be subjected to cupel- 
lation at the same time; and should the results not 
agree, the operation must be repeated. 

The assay of silver ores, with the view of ascertain- 
ing the quantity of silver, is performed nearly in the 
same way as the assay of the alloy. For this purpose 
the ore is roasted, and then mixed with litharge, and 
quay fused. The product is then fused with black 
ux; by which the litharge is reduced, and the lead 

falls to the bottom, carrying with it» the other metals. 
The metallic button .is afterwards mixed with the 
proper paniiy of lead, and subjected to cupellation, 
by which the silver is obtained pure. Should the ore 
contain gold, this will be found along with the silver. 
These must therefore be separated by the process. of 
parting, described under the assay of gold. 

The-analysis of the ores of silver, with the view of 
ascertaining the quantity of all the ingredients, is per- 
formed chiefly by the action of nitric acid. That just 
described. is, however, the one. usually followed in. the. 
arts: ey . 

Assay of Gold Alloys.—The affinity between gold and. 
silyer isso strong that they cannot be separated entirely 
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from each other by cupellation, unless a quantity of sil- Metallar- 
ver be added ; besides, gold is frequently alloyed with * gy.” 
copper and silver, or with silver alone, as in some coins “7 
and trinkets. This makes the assay of gold more com- 
plicated than that of silver, asthe gold and silyer must al- 
so be separated from each other. In general, the silver. 
added to the alloy, amounts to about three times the 
quantity of gold, though some recommend that only 
twice the quantity should be employed, 

The alloy being mixed with the requisite propor- 
tions of lead and silver, is’ placed ina mufille, and 
the cupellation is performed in the same way as with 
silver. When the process is finished, the button of me- 
tal is taken out, and kept in a state of fusion in a cru- 
cible for some time, by which the whole of the lead is 
expelled. It is, when cold, beat into a plate, again 
made red hot, and slowly cooled. It is afterwards ex~ 
tended into a thin leaf, between steel rollers, and coil-~ 
ed loosely up, in which state it is submitted to the pro- 
cess of parting, by which the gold and silver are se~ 
parated. 

In the cupellation of gold, the heat required is 
stronger than is requisite for that of silver ; and there 
is little risk of making it too high, as the alloy of gold 
and silver is not volatilized. 

As in the cupellation of silver, it is necessary that 
the due proportion of the metals with which the alloy 
is to be mixed, be employed. This is ascertained in. 
different ways. A tolerably accurate idea.of the quan~ 
tity of gold in an alloy is acquired by the use of Touch. 
needles, Of these there are four different kinds: 1sé, 
gold alloyed with silver ; 2d, gold and copper; 3d,. 
gold, with two of silver and one of copper ; 4th, gold, 
with two of copper and one of silver. ‘These have dif- 
ferent quantities of gold alloyed with them ; they are 
not, however, much employed, more particularly those 
containing copper, as the colour communicated by this 
metal to gold does not differ much from that of the 
different kinds of copper. : 

Another method by which the quantity of gold is 
estimated, is by the streak which the alloy gives on 
the darker sorts of basalt, or on black pottery. The 
streak is compared with those given by touch needles, , 
which is, in general, made more distinct by the stone 
being previously wetted. Occasionally a drop of ni- 
tric acid is put on the streak, and by the effects produ- 
ced on. it, the quantity of gold is estimated. By the 
different colours communicated, the workman acquires, 
by experience, an idea of the quantity of gold present. 
When the proportion of gold is large, it is necessary to 
add a little muriatic acid to the nitric acid, otherwise the 
streak is not affected ; the gold seemingly protecting the 
other metals from the action of the acid. According to 
Vauquelin, the best acid is composed of 98 nitric Pr of 
specific gravity 1340, 2 of muriatic acid 1173, and 25 
of water. When this acid is used, it must not remain 
long on. the streak. 

he quantity of lead added to the alloys of silver 
and gold is differently stated by different assayers. Ac 
cording to the experiments of Tillet, Hellot, and Mac- 
quer, “ 

1 copper, 3 silver, require 40 of lead, 
1 5 48 
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The quantity of lead necessary increasing with the 

con 
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fa me te ee ity of lead. 
Buaipoopertionrel lesa added gold alloys ts neetiy 

After the cupellation, the product must be subject- 
ed to the pro parting, which is nearly the same 
as has been described Tencteld. Fe the methods 
practised lew ns of For this purpose, 

e coil of is put into a pear-shaped vessel, 
— three i sriche of dlightly dilated two or its iy dila 
nitric acid, and heat is ied, by which the acid acts 
on the silver, When the action 

i agai ; 
is then filled with ee eye ml 

which the coil falls out entire. camer gow ewan 
subjected to a high temperature, by which it shrinks, « 
pr coe of resplendent gold ; after which it - 

is accurately weighed. ‘The silver in solution is the 
obtained by the immersion of a piece of copper, or by 
the addition of common salt, and fusion with’ pearl 

It is of great consequence to be able, methods, 
from metals,’ with which Sgn: 

are in large proportion, as in go ¥ 

n from gold lace, the metal is fused 
Pie me 4 pouring it into cold water. It is 
then treated in the same way as has been ex- 
plained for separating gold and silver, when the former 
1s in small proportion. 

For this purpose, a of the granulated metal 
is mixed with one ei flowers of sulpbur, and 
kept in state of fusion for about an hour, or till a kind 
of appears on its surface. A quantity of the 
graven mea eal to abst ene ter par 
pane ee ca RN ope 

its , and one-eighth of san- 
The one-half of this is added im successive 

portions to the fused mixture, which is well stirred on 

i tton fallsy, labenge 
the remaining half of the mixture of y li 
sandiver, is added in the same way as above 

uct is poured into a cone. 
At the bottom of the cones a metallic matter, com- 

of silver, with almost the whole of the gold, is col- 
substance above this, still, however, retains 

sFit 
it Hi ii iat aie Fg Fie: ae aah Ligis 
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with one-sixteenth of copper ar 
quantity of sulphur is now mixed with it, and the mix- 
ture is fused for about a quarter of an hour, and then 
poured into a cone, The gold found at the bottom of 
pyc bode age hava“ i by sulphur and antimony, 
as 

In riled copper goods the quantity of gold is very 
trifling, still, however, it is of consequence to separate 
it from the other metals ; this is done in two ways: Ist, 
The gilded metal is fused, and granulated, after which 
it is again fused and flowers of sulphur are gradually 
added. till the whole becomes dark-coloured. When 

harcoal in fine powder is 
then thrown in, in small portions at a time, the mixture 
being constantly stirred with a copper rod. By this 
means the litharge is deprived of its oxygen, and the 
lead falls to the bottom, carrying the gold along with it. 

The alloy of these metals is then subjected to the 
process of cupellation, by which the gold is obtained 
pure. 

The quantity of silver on plated copper goods is often 
so great, as to make it an object of considerable im- 
portance to be able to separate this metal from the 

The prscuss for silver and copper, when 
the former is in large quantity, has been H pt: ex- 
plained, but the proportion of the latter metal in plated 
Gren Opts Sat Gan Sees coneet these means 
obtained from them, because they will not bear to 

with a sufficient quantity of lead ; recourse 
ore be had to other met ghe x zz and silver in 

Ir. Keir. This ii 1 
ff {i il EF es 8 : i ‘ 7 purpose, 1 Ib. of ni- 

ved in 8 Ib, or 101b. of sulphuric acid, with 
of a gentle heat, in a glazed earthenware dish, 

Pieces of the goods are then thrown in, and the heat 
is raised to about the 200dth degree. When the whole 
of the silver is dissolved, the fluid is poured off, and the 
metal is precipitated by muriate of soda, and is ob- 
tained in the usual way ; or the solution is diluted with 
water, and pieces of caret are immersed in it, by which 
the silver is precipitated in the metallic form, the dilut- 
ed acid acting on the copper. 

There is still another method of separating silver 
from copper, by means of the black oxide of mangancse, 
when the silver is in proportion, 

The process consists in subjecting thin pieces of the 
alloy, surrounded by black oxide of manganese, to an 

" 

#3 4S 

intense heat, by which the metal is , and a black 
powder is This is mixed with three times 
its bulk of pounded and again exposed to 
a strong heat, after whi Sovtiver ts obtained ure at 
the bottom of the vessel. In the first part of this pro- 
cess the silver and are oxidated, and in the 
latter, the oxide of sbver i reduced by heat alone, 
whereas the oxide copper requ presence of i 
flamnamable shatter for in redaction. - ” 

and granulated; the same Metallur- 
ay: 
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Platinum. 

to the infusibility of Platinum, it is with great 
difficulty obtained in mass, so as to have it in a state fit 
to be wrought into different articles. The simplest and 
the cheapest method of working Platinum, is that prac- 
tised in France. For this purpose, the grains of Pla- 
tinum are mixed with an equal weight of white arsenic, 
and one-third of pearl-ashes. This is thrown, in suc- 
cessive portions, into a red-hot crucible, and well stir- 
red with a platinum rod. When the whole is in a state 
of fusion, the crucible is removed from the furnace, and 
the mixture is allowed to cool. It is then taken from 
the pot, and bruised, and again subjected to a similar 
process. If after the second fusion the metallic mat- 
ter is magnetic, it must be a third time treated in the 
same way. 

After this it is mixed with an equal weight of white 
arsenic and a small quantity of pearl-ashes, and again 
fused in a flat earthern dish, in which it is allowed to 
cool. 

It is next exposed to a heat in a muffle, sufficient to 
expel the arsenic, but not so high as to fuse the mix- 
ture. It is then, when hot, plunged into oil, and the 
exposure to heat and immersion in oil repeated, till the 
whole of the arsenic is driven off ; the heat being gra- 
dually. increased as the metal becomes less fusible. 
After the arsenic is expelled as completely as can be 
effected in this way, and the charcoal of the oil is con- 
sumed, it is digested in nitric acid, and then boiled in 
water to remove impurities. Several of the pieces of 
metal thus obtained are put together, and then exposed 
to a high temperature ; in which state they are struck 
so as to make them adhere. The mass is then heated 
in a forge and beat on an anvil, by which one compact 
piece of metal is procured. 

Platinum obtained by the above process is not pure ; 
it contains arsenic, and the foreign ingredients of the 

ains, by which it is not so capable of standing an 

Owing 

" intense heat, or of resisting the action of chemical 
ents. 
The other methods of obtaining platinum is by re- 

ducing its oxide obtained by dissolving the grains in 
nitro-muriatic acid, and precipitating by muriate of 
ammonia. For doing this, different processes are fol- 
lowed, though they all nearly agree with each other, 

The best of these is, perhaps, that recommended by 
Mr. Cook. 

It consists in exposing the precipitated oxide to heat, 
by which it is reduced, and the superfluous muriate of 
ammonia is expelled. About half an ounce of the 
spongy mass obtained, is then put into an iron mould, 
and squeezed together by a wooden pestil. After this 
another half ounce is added, and in this way the opera- 
tion is continued, till about six ounces are squeezed into 
the mould, which are still farther compressed by a strong 
iron screw, by which the whole of the air is expelled, 
It is then laid on burning charcoal, and exposed to a 
high temperature, and when hot beat on an anvil till it 
is of uniform density. After this operation, it is coated 
with a reddish crust, which is removed by covering it 
with borax and exposing it to a white heat; it is then 
washed with muriatic acid, which dissolves the foreign 
matter, and leaves the metal resplendent. 

Platinum thus obtained still retains Iridium, which 
was precipitated from the nitro-muriatic solution ; it is 
eee sufficiently pure for the manufacture of uten- 
sils. - 

Before subjecting Platinum to any of these processes, 

METALLURGY. 
the grains must be spread on a table, and a current of Metallur- 
air from a bellows must be passed obliquely over them. 
By this the lighter particles, which consist of quartz and 
iron ore, are removed. i 

Occasionally the grains, as brought to Europe, cons 
tain a minute portion of gold. This may be got from 
them by treating them with a small quantity of nitro. 
muriatic acid. To the solution green sulphate of iron 
must be added, and the precipitate thrown down, puri« 
fied by fusion with nitre and borax. 

Copper. 

gy 

The ores of copper generally nar tie for yielding Copper. 
the metal, are the sulphurets. hese are wrought 
principally in Cornwall, in Anglesea, andin Hungary. 

In Cornwall, the ores of copper are broken into small 
pieces, which are roasted in a furnace, somewhat simi« 
lar to a reverberatory furnace, having a very long chim 
ney to increase the heat, and to carry off the sulphur 
and arsenic with which the ore is roasted. During the 
roasting, which continues for about twelve hours, the 
ore is frequently stirred, so as to expose the whole of 
it to the fame. It is then put into a small furnace of 
the same form, and brought to a state of fusion, occa« 
sionally mixed with a little lime, to increase the fusi« 
bility. As the impurities collect at the top, they are 
raked out, and put into oblong moulds, in which they 
are allowed to cool. They then form a hard mass, 
which is used in building. The fused copper is drawn 
out through a hole in the lower part of the furnace, 
which was stopped by clay, mixed with a little coal, to 
prevent it from hardening. Fresh quantities of the 
roasted ore are then put in, and the process is in this 
way carried on for a considerable time. 

The fused copper is conveyed into vessels suspended 
in a well, through which a stream of water runs. By 
this means the metal is reduced to the granular state. 
Itis still, however, impure, being mixed with sulphur 
and arsenic, 

To free it from these, the metalis repeatedly. sub« 
jected to heat in a reverberatory furnace, and each 
time put into the well. During these processes, the 
slag collects on the surface of the fused metal; but 
as this contains a considerable quantity of copper, it 
is kept, and mixed with the fresh ore, previous to its 
being put into the furnace. 

The copper after this is kept at a low red heat for 
two days, and is then repeatedly fused, and cast into 
moulds about 14 inches in length. _ It is lastly put into 
the refining furnace, with a little charcoal, in which it 
is again fused. If after this it bear the hammer, it is 
fit for sale. When the fused copper is cast into the 
moulds, the purest part of it rises to the top, and may, 
when cold, be easily separated from the rest, by a blow 
ofa hammer. 

The copper ores of Anglesea are wrought nearly in 
the same way. The ore there, after being reduced to 
fragments, is put into a kiln, the flues of which termi- 
nate in a close chamber. Heat is then applied to the 
ore, and the sulphur, which sublimes, is carried through 
the flue, and condenses in the chamber. Fresh quan- 
tities of the ore are from time to time introduced, and 
the roasting is in this way kept up for several months. 

The poorer part of the ore only is smelted in Angle« 
sea, the richer portion being exported. 

The smelting of the ore is carried on in a series of 
reverberatory furnaces, having tall flues to increase the 
draught. In these the ore mixed with a little coal- 
dust is fused, and purified by repeated fusions. By this 
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ss Metaillar- means, twelve hundred-weight of the roasted i When the whole of it is separated, it is col. Metallur- 

| 'w _ ahout onefourth of « ree ctight of mallasbic we. ~iininiiiGfesbtewidahe 
separation of the copper. 

In , the ore is treated in the For obtaining the copper in this way, it is necessary 
way, but ’-arification of the metal is sae gH ~d that we have the metal dissolved in muriatic or sulphu- 

by means of lead. For this purpose, the is fu- ric acid, for the nitrate of iron generated by the decom. 
ition of the nitric acid solution, is itself liable to be 

forms a scoria along with the posed by heat. If therefore the copper be dis- 
impurities of the copper. This is removed as it is form- solved in nitric acid, the solution must be evaporated 

is left in its pure state, after which to dryness, and the residue dissolved in muriatic acid, 
it is for some time. To ascertain when again ed and dissolved in water ; or the metal< 
Sowudls ofthe beputhiasef the have been re- lic in i of the nitric acid solution may be preci« 

riite of melted pitated by and the ipitate dissolved in 
muriatic acid. Into either of solutions, the plate 

ipt i ater. of iron is immersed. Zinc - sometimes employed to 
The purity of the metal is also known by the red- precipitate , but-as this separates iron also if 

ness of the scoria, that of the impure sandler present, it is able to fallacy. Even if the solution do 
be eee coloured. not contain fron, yet if there be an excess of acid, and 

tal; and each charge of the furnace, which is about process the fluid should be heated, which favours the 

same 

: 1 

asi 

: | 

: thin sheets of used in the arts, are pre- the zinc itself contain that metal, it will first be dis- 
pared when the metal is o a state of fusion in the fur- solved by the acid, and then precipitated by the zinc ; 
nace. For this purpose, when the whole of the impu- for this reason its use is improper. Occasionally the 
rities have been removed, the metal is allowed to cool precipitated copper, before it is weighed, is mixed with 
to near its point of i A wet broom is then oil and borax, and subjected to heat in a crucible, by 

i of which it is freed from impurities, and the metal is thus 
obtained in its pure state. 

Assay of Co Alloys. Perhaps there iz no metal Assay of 
thealloys of which are more numerous and more useful Copper 

is than those of copper. It is of consequence, therefore, ““oy* 
a state of considerable purity, is some- to be able by analysis to ascertain the proportions of 

the springs which contain the ee ee It must be re 
With this view, pieces of iron » however, that though, by the aid of chemistry, 

» by which the is preci- we can ascertain with precision, not only the ingredi- 
to the affinity the iron for ents, but the proportions of the substances contained in 

i a When these er yet we often fail in forming an alloy pos- 
of the iron ts dissolved, the matter i sessed of all the properties of that subjected to analy- 

is raked out, and is fused in a furnace, either or sis, This depends, in a great measure, on the difference 
mixed with some Let oper copper ore. in the purity of the metals which we employ ; a slight 
The this way, — fused alone, aa in these nage ~ nies in the yeapese 

commonly yields about 50 cent. . ties alloys whi y form. The assay of these 
Asay of Assay of Copper Ores The assay of copper ores ores is also useful, as it enables us to procure from them 

in the humid way; the metals in their separate state. This is chiefly 
the are em- practised with the view of obtaining the copper. 

, is imperfect; but when any of the oxidesor = The most important of the alloys of copper are those 
to be assayed, this method answers very with tin. Tin, when added to copper, renders it hard- 

well. i is mixed er, more sonorous, and more fusible: hence it is em- 
with charcoal, and to a strong heat in a cruci- ployed in the formation of bell-metal, and the other 
ble the scoria as it is formed. As the ore useful alloys of copper. When copper is alloyed with 
contains other metals besides copper, this process must tin in the proportion of 100 of the former to about 8 or 
be repeated several times before we obtain it pure. 12 of the latter, it forms the metal employed in the 
These ores are however seldom ed in metal. manufacture of ordnance. Bronze, and beli-metal, are 
lurgy; it is necessary therefore to have recourse to me le ata and from 10 to 20 of tin, 
coher i to which are occasionally a little zinc and sometimes also 

For this the ore must be di- antimony is added. 
i ic acid is © When the tin isin larger proportion, as about 30 of 

copper to about 15 of tin, the alloy is speculum metal, 
rom this the copper may be procured, either which is very hard, and admits of s fine polish. With 

this, a little zinc, silver, and arsenic are mixed. 
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Metallur- Jong, the tin attracts more oxygen from the air, and 

gy- 

Tia. 

does not thus deprive the protoxide of copper of its oxy- 
gen. Thus Fourcroy found, that when he ps an 
alloy of 80 of copper and 20 of tin to heat and air till 
they amounted to 104, 54 parts of copper were obtain- 
ed by afterwards subjecting the whole in a covered ves- 
sel to a high temperature. When, however, 100 parts 
of the same alloy were heated with access of air till they 
increased to 117, a very minute quantity of copper was 
obtained from them by the subsequent heating.  Ac- 
cording to Fourcroy, when copper is to be obtained by 
the method just mentioned, the alloy, supposing it com- 
posed of 80 copper and 20 tin, should be heated in the 
air till it gain about 6 or 7 parts in weight, and then 
subjected to a high temperature in close vessels. When 
the alloy has been too much oxidated, it must be mixed 
with the due proportion of alloy, and then exposed to a 
high temperature, by which a large quantity of metallic 
copper will be procured. 

Occasionally a little nitre, or black oxide of manga- 
nese, is mixed with the alloy, by which the oxidation is 
more speedily accomplished. Some glass or salt should 
also be added, to increase the fusibility of the oxide of 
tin formed, and thus allow the metallic copper to fall to 
the bottom. The most accurate experiments on: this 
subject on a large scale, are those of Pelletier and Dar- 
cet, which were done by exposing the alloy to heat and 
air, and by the addition of black oxide of manganese. 

In one of these, 400 lb. of alloy, known to be com- 
posed of 80 copper and 40 tin, were htated, and con- 
stantly stirred till they increased to 425 lb. 2 oz. These 
were added to 800 1b. of alloy brought to a state of fu- 
sion in a reverberatory furnace, and the mixture con- 
stantly stirred during 20 minutes, and occasionally af- 
terwards for 9 hours. The fused metal was then drawn 
off, and amounted to 761 lb. 12 0z.; 7 lb. 4.0z..0f me-« 
tal were also obtained during the trials to ascertain its 
purity, and the scoria yielded 641b. more, making in 
all 833 1b. ; thatis, very nearly 70 parts of copper from 
the 100 of alloy, which contained 80 of this metal. 

In another experiment, 8001b. of alloy were melted 
in the furnace, and 251b. of oxide of manganese were 
added to them. The mixture was then well stirred, 
and in two hours afterwards 15 1b. more of manganese 
were thrown in, a similar quantity being added every 
two hours till the whole amounted to 100 lb. and the fu- 
sion and occasional stirring were continued during 10 
hours. At the expiry of this time, the copper was 
drawn off, and amounted to 520 Ib. that is, 65 per cent. 
of the alloy employed. The scoria still retained a good 
deal of copper, but this was not extracted from it. 
When the alloy contains silver, it may be assayed 

by dissolving it in nitric acid, precipitating the silver 
by muriate of soda, and the copper by a plate of iron. 

Tin. 

ea methods are followed in reducing the ores 
of tin, 

The ore, which is procured from the mines of Corn- 
wall, after being hand dressed, is freed from impurities 
by stamping, as has been described under gold, after 
which, it is roasted in a reverberatory, to drive off the 
sulphur, part of which, however, is acidified, and unites 
with the copper and iron of the ore. The ore is again 
washed, by which it is nearly “freed from all impu- 
rities ; it is then mixed with one-fifth of its bulk of 
culm, and subjected to heat in a reverberatory for 
about six hours, during which the oxide of tin is re- 
duced, and the metal collects at the bottom, covered 

4 
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with a black scoria. The tin is then drawn off into. Metallur- 
shallow pit, in which it is freed from the scoria which 
collects on its surface. It is then: taken out. with * 
ladles, and poured into moulds, 

The metal thus obtained is afterwards ex to a 
gentle heat in a small reverberatory furnace; by which 
the purest part of it melts first, and is drawn off, This 
forms grain tin; what is left behind is. common: tin, 
which contains a small portion of iron, copper; and ar- 
senic. shSHEL os intteeyh 

The water employed in ‘the second washing of the 
ore contains a considerable, quantity of sulphate of 
copper, on which account it is kept and decomposed 
by iron. Thescoria separated from the tin, when drawn 
from the veverberatory, retains a good deal of the me-« 
tal—it is therefore stamped and melted along with 
the ore. ; 
The stream tin stone of Cornwall is melted in a dif. 

ferent way. As the ore is in a powdery state when 
procured, it is submitted toastream of water, by which 
a great’ deal of the impurities are remoyed. It is af- 
terwards bruised, and passed through wire sieves, 

Its then thrown, with alternate quantities of char- 
coal, into a blast furnace, in which itis reduced, and es- 
capes through a channel at the bottom, into pits ;. the 
scoria being removed as it collects, and thrown again 
into the furnace. 

The metal is then put into a large iron pot, in which 
it is kept fused. When in this state, pieces of charcoal 
are plunged into it, which cause a fresh quantity of 
scoria to be.separated,. The metal is then iried by ree 
moving a quantity in a ladle, and pouring it into the 
pot. If it appear bright like silver, and of uniform 
consistence, itis pure. After this it,is poured into 
moulds, and forms grain tin. 

gy 

Assay.—In assaying an ore of tin, it is first reduced Assay. 
to coarse powder, and then washed, to free it from 
earthy matter, If it contain arsenic, which is known 
by ifs emitting the odour of garlic when fused before 
the blow-pipe, it must be exposed to heat with char- 
coal, till the vapours of arsenic cease to be emitted. 
What remains is then mixed with pitch and. saw-dust, 
subjected to a strong heat in a crucible, lined with 
charcoal. The metallic button collected at the bottom 
is tin. 

Lead. 

The only ore of lead from which the metal is extract- Lead. 
ed is galena, the smelting of which is very simple. 

The ore after being brought from the mine is hand- . 
dressed, by which it is freed as much as possible of im- 
urities. What remains is then washed, to remove 

still farther any extraneous matter, and is put into are« 
verberatory furnace, where it is speedily made red hot. 
When in this state it is frequently stirred, and when it 
begins to become soft, the heat is reduced till the whole 
of the sulphur is expelled. The fire is then made 
brisk, by which the lead is melted, and collects at the 
bottom. .A little lime is then thrown in to thicken 
the scoria, and the lead is drawn off into oblong moulds; 
a sufficient heat is again applied to the scoria, by which 
another portion of lead is procured. The lead obtains 
ed in the first operation is considered the best, as it is 
more malleable than the other. 

» Assay.—The assay of galena is very simple. It may Assay. 
be done either in the dry or the humid way. 

The lead ore is first reduced to powder, and then di« 
gested in diluted nitric acid. To the solution, after 

— 

ee eo ee ee 

a es el Oe ee ee as Ran” 

An ao eee _ 



— 

ny 

Setting 6 tegen 4 

Se 

ad 

maga a 

por 

a ce ain Si i 

See 

METALLURGY. 
is the oxide. Two different kinds of this are employed, Metallur- 
zaffre and smalt ; the former of which is the oxide  &Y- 

oer eure ee rae 
to i cast boxes, 

poe ee flues from a fur- 

of it 
If any of the precipitate is not soluble in nitric acid, 

it is of lend the seid of which i formed by 
the action of the acid on the sulphur of the ore, 
Te ee reenact thanition of the wltaia 

Seeing tingeeetometers more easy the ore, . not 
qiierep cocanpoy-Gast so for the purposes 
of art, is to dissolve mee me gy ap «og 

real ia diwolved, and the auiphurie kit, ‘The tans is 
tity of this indicates that: of 5100. being 
equivalent to about 138 of vv eee 

ere. Catalt, “mth ints 
Cobalt is not: in its, metallie state for the opened ry Fy by fe 
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mixed ‘with a quantity of vitrifiable earth ; the latter 
is the oxide which is ht to the state of glass by 
being exposed to heat with some fusible substance. 
These are 1 in Saxony, in Bohemia, Silesia, 
and Lorrain. That from the er is considered the 
best. - To prepare zafire, the cobalt ore is exposed to 
heat by means of the flame of wood, which is made to 
play on it. Thev arising from the ore is convey- 
ed through a long fiue, in which it is condensed. Af- 
ter the vapours have ceased to arise, the ore is removed 
and reduced to powder, and a second time exposed to 
heat. It is again reduced to fine powder, and 
through sieves ; and after this is mixed with powdered 
flints moistened. In = po ores zaffre. Smalt 
is prepared by mixing the oxide of t, obtained in 
the above ms with about equal parts of shes 
and powdered flints. The mixture is ex to heat 
in large pots, and frequently stirred, when in the fused 
state, during 10 or 12 hours. It is then taken out in 
ladies, and dropped into cold water, by which it is 
afterwards more easily reduced to powder. 
The dering of smalt is performed by large stone 

slligegtonenns in cases of wood. When reduced to 
powder, it is of a fine blue colour, and is sometimes 
called ature blue. It is employed not only in the arts 
to im its colour to substances with which it is fused, 
but likewise in washing, to prevent linen from becom. 

ellow. 2 
halt is obtained in the metallic state by deflagrat- 
ing 4 parts of smalt, 2 of nitre, and 4 of charcoal. The 
residue of the ion must be again subjected to 
# similar process, and afterwards fused with 2 parts of 
black flux. The product of this operation, weighing 
about one-fifth of the smalt, is mixed with one-sixth of 
its weight of nitre, and the same quantity of black 
oxide of manganese, and exposed to a strong heat in 
a _— crucible for about an hour. By this process 
it is a iron ; it cotite teep He a small 
quantity of arsenic ; or the product of the deflagration 
may be dissolved in nitric acid, and carbonate of pot- 
assa added to the solution, as long as a brownish pre- 
cipitate is thrown down ; when, however, the precipi- 
tate falls of a violet colour, the addition of the salt must 
be discontinued. By this means we get quit of the 
iron, and leave the cobalt in union with nitric acid, 
The nitrate is then exposed to heat, the acid is ex- 
 reny and the oxide may be reduced by fusion with 

flux. By these processes cobalt is obtamed suffi- 
ciently pure for many pu rposes. 
Assay.—The assay of cobalt ore may be performed, Assay. 

though not with great accuracy, inthe dry way. The 
ore is mixed with saw-dust, and roasted of Pais. the ar. 
senic, and the residue afterwards exposed to an intense 
heat for about 15 minutes, with its own weight of a 
mixture of carbonate of potassa and tartar. The metal- 
lic button collected below is cobalt. The scoria of this 
fear contains a considerable quantity of metal ; 

whole of the cobalt is therefore not procured, and 
it is even doubtful if by this means the whole of the 
arsenic is expelled. ; 

_ Mercury. 
Different methods are practised for uring mer- Mercury. 

cury from its.ores ; they are however all very simple. re 
ee 
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In Spain the cinnabar is collected and divided into 

three portions. 
Ist, The richest part of the ore. 
2d, That which contains less metal, 
$d, The powder of the two first. 
These are exposed to heat in a furnace, by which 

the mercury is expelled. The furnace employed in 
this operation is of a particular construction. It con- 
sists of a long horizontal building, divided into an un< 

der and an upper compartment, by a grating of iron. 

On this are placed flat rough stones, over which ore 
No, 2. is first put, and then ore No. 1. A layer of 

ore No. 2. is placed above this ; and on the top of the 

whole is laid ore No. 3. made into a sort of bricks, 

with clay kneaded and dried. Wood is then kindled 

in the lower compartment of the furnace; by which the 

moisture is driven off. The fire is then continued till 

the sulphur begins to burn ; after which the heat ex~ 

cited by the combustion of the sulphur, is sufficient to 
volatilize the mercury, which is condensed in the re- 
ceiver attached to the furnace. Along with the mer- 

cury there is collected a quantity of sooty matter, which 

is removed by placing the metal on an inclined table. 

In this process there is a considerable loss of mer- 

cury, as the sooty matter which is thrown away re- 
tains a great deal of the metal. 

In Germany, the finer part of the ore is separated 

from the coarser part, and is reduced to powder. It 

is then mixed with about one-fifth of slaked lime, and 

put into iron retorts, each of which holds about one- 

half ewt. From 40 to 50 of these are built into a fur- 

nace, and have receivers adapted to them. Heat is 

applied tothe retorts, by which watery vapour is 

at first expelled. The receivers are then luted by 

means of clay, and the mercury which comes over is 
condensed in them. By this process 100 lbs. of ore 
yield from 6 to 10 oz. of mercury. 
Assay.—Theassay of the ore of mercury is very simple. 

Cinnabar, the ore usually employed for yielding the 
metal, is reduced to powder, and digested im nitro- 
muriatic acid, composed of one of nitric, and three of 
muriatic acid diluted with water, till the whole of the 
soluble matter is extracted. Carbonate of potassa is 
then added to the solution, and the precipitate, after 
being dried, is mixed with. lamp-black, and exposed 

to heat in a retort, to which a receiver.is adapted. By 
this means the mercury is expelled in the metallic 
State. 

The ores of mercury which contain silver are as- 
sayed in the same way, so as to ascertain the quan- 
tity of mercury. The insoluble residue is then roast- 

ed, to drive off the sulphur, after which it is mixed 

with twice its weight of pearl-ashes, and again) ex- 

posed to heat in a crucible, The product is then 
digested’ in muriatic acid, which dissolves: the alkali, 
and leaves the silver in its metalli¢ state. 
A more easy way of assaying the mercurialores is 

to reduce them to powder, and to mix them with one- 
fourth part of lime, and as much iron’ filings, and then 
expose them to heat in an iron or earthenware retort, 
by which the mercury is expelled, and is collected: in 
a receiver, 

Manganese. 

Manganese is not used in’ the arts-in its’ metallic 
state. igen oxide, which is a native ction, 
answers, without any preparation, all the purposes for 
which the metal is employed. s Z 

METALLURGY. 

Zinc. 

The ores of zinc used in metallurgy, are calamine Zinc. 
and blende. From these the metal is procured by a 
very simple process. The ore, after being hand-dress« 
ed, to free it from foreign matter, is roasted, by which 
the sulphur of the former and the acid of the Jatter 
are expelled. The product is then washed, by which 
the lighter matter is separated, and the heavy part 
which remains is mixed with one-eighth of its weight 
of charcoal. The mixture is next reduced to soi m4 
in a mill, in which state it is put into the pots to be 
smelted. The pots in which the smelting is perform 
ed resemble oil jars in shape. . Through the bottom of 
each there passes a tube, the upper end of which ter- 
minates by an open mouth near the top of the pot, the 
lower end goes through the floor of the furnace into 
water. The pots are filled to the upper end of the 
tube with the mixture of ore and charcoal, and an in~ 
tense heat is applied to them, by means of a furnace. 
As the ore is reduced, the zinc is volatilized, and es+ 
capes through the tube into the water, where it is con- 
densed in the form of globules. These are afterwards 
melted and cast into moulds. 

Zine, as thus procured, is not pure; it almost al« 
ways contains iron, manganese, arsenic, and copper. 

To free it from these, it is again melted, and then 
well stirred along with sulphur and fat, the former of 

which combines with the foreign metals, and leaves the 
zine nearly pure, while the latter prevents this metal 
from being oxidated, 

Metallur- 
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Assay.—The assay of zine ores may be performed Assay, 
in two different ways. 

The simplest is reducing the ore by charcoal. For 
this purpose, after being freed from impurities, it is 
roasted, to drive off the sulphur. It is then mixed 
with one-half its weight of charcoal in powder, and 
exposed to a strong Feet, for about an hour, in an 

earthen retort, the mouth of which terminates in wa- 

ter. The zine condensed in the water and in the 
neck of the retort is collected and weighed. 

The second method of assay is to expose to a strong 

heat for about an hour the mixture of ore and:char+ 

coal, in a covered crucible with slips of copper, by 

which means the two metals unite. After the 

cess is finished, the product is washed, and the weight 
which the copper has acquired indicates the quantity 
of zinc in the ore. 

Bismuth. 

Bismuth occurs native and mineralized by oxygen Bismuth. 
and sulphur, and is very easily obtained from its ores. 
When native bismuth, and the oxide; are employed'to 

yield the metal; they are merely exposed, to. heat, in 

contact with fuel, generally in shallow. pits dug in-the 
earth. The metallic matter which collects at the bot- 
tom is then mixed with an equal weight of black 
flux, and put into a crucible, and, covered with com- 

mon salt, to about the depth of half an inch. A strong 
heat is applied for a short:time, by which the mixture 
fuses, and the bismuth collects at the bottom of the 

ET istead GF the above’ process; the ore is’ sometimes 

mixed with half its _of borax and of pounded 

glass, and subjected to tin acrucible lined with 

charcoal. 2 
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L When thesulphuret of the ‘metal ‘is employed, it is a concial iron vessel, anes in a inside, in which Metatlur-- 
~~ first roasted by a gentle heat, to drive off as much of it separates into different layers ; the upper consisting __ &7- 
— — ble. After this, it is mixed with b6 uate of, alkaline! matter; aud:qiile of antimony; 

’ nay are rea with com- the lower one of anti in its metallic state. 
mon salt, as in the first process. It has been recom by some to deflagrate the 

. ‘Bismuth obtained by these different con- nitreand:tartar previous to the sulphuret being mixed 
f tains in genera) lead, silver, or provided these with them ; as er the use’ of’ the nitre is to aci- 

were present in the ore ; it i pore however dify the sulphur, it is best to mix the whole of the 
for most purposes. le: pee eters andthe Steet tien. in 

re4 t , $ process it is necessary to avoid using an excess o 
pete eel te te"! Assay. tartar and nitre, otherwise not only the expense is in- 
The assay of the ores of bismuth, with the view of creased, but less metal is obtained. The propor- 

ascertaining the quantity ofthat meta, iapeformed Ly tons above tated ore. what Lemery found to answer 
-half its mewrendon A the aid . The second method of reducing the sulphuret is by 

added, Mirman Ligetgaaedt Tie ‘cn te homtheel-a'sererberstory foncacm, aod bent fs which oxide of on the sof a urnace, and heat is 
~ far as Food it, bé which the sulphur is consumed, and ' 

i anti is oxidated. In this part of the process 
ingredients. Muriatic acid is then added, and the pre- it is necessary that the heat be at first alight, other- 
Gpitate i the solution wise the wret runs into cakes, As the sulphur 

ixed, and is consw and the fusibility diminishes, the residue 
the whole of the oxide of bismuth is thrown down. is brought toa red heat. When it ceases to emit the 

is then fused with odour of sulphurous acid, the roasting is stopped, and 
is procured inthe the oxide is removed. In this state it still contains a 

3 small quantity of sulphuret. 
contain silver; the a thrown Different methods are followed for prosuring the 

- a” ee ae — pierre ml It is sometimes mixed with one 
~ ‘0 ascertain the quantity its weight le tartar, and exposed to a stron, 

the ipi owl mat heat, in covered vessels, by which tie oxygen of rd 
digestion in nitric acidy must be washed, and then ex- oxide unites with the carbon of the acid of the tartar ; 
posed to a red heat, 100 gr. of it = 75.3 of silver. and the metal, ina state of fusion, falls tothe bottom of 
Ory the metallic button, obtained by the fusion of the vessel. There is aleo formed a compound of the 

the ore with black» flux, may be subjected to cupella. «ntimony with the sulphuret of potassa, which is ge- 
tion, by which the base metals will be oxidated, and erated by the union of the alkali of the tartar with 
absorbed by the dish, and the silver will be left. ‘the sulphur contained in the oxide. The quantity of 

. ms metal obtained by this process amounts to about 70 
ey per cent. of the oxide employed, and 100 of the sul- 
sulphuret of antimony is the oré of this phuret yield about 70°of oxide. 

; is purified — Another method of procuring antimony is by melting 
merely by fusion, in which state it is weually employ- the oxide along with fat and charcoal. When the mix- 
ed in the arts. For purifying the sulphuret; twome- ture is in a state of fusion, nitre, in the ion of 

; ; about 1 oz. to the pound, is gradually added. The 
ore after being broken, and freed as much whole is then poured out, and allowed to cool. By 

“ from stony matter, i into a cru- this means more of the metal is procured than by the 
: bottom f hole. above process. 

tube, which passes throagh The third method of obtaining antimony is by add- 
ace in 4 sm ter- ing some body as a metal, which unites with sul. 

minates in a reservoir. As the heat is wpplied, the phur. For thi eee canis Seyeapagel, In 
sulpharet fuses, and runs through the tube into the © ing the sulphuret in this way, 8 parts of iron, 
reservoir, while the stony matter is left in the cru- in | pieces, are heated to whiteness, in a crucible ; 
cible. 16 of coarsely powdered sulphuret are then added, 
2d, The fragments of the sulphuret, after bei the vessel is covered for a short time. When the 

Pores whole is in fasion, 3 parts of nitre are gradually thrown 
of a reverberatory ‘and covered with charcoal. in, and the product, after a short time, is poured into 
They are then broaght to the fiaid state; while the fo- greased cones, which must be ly struck from time 
He Fc rN hm te to'time, as the matter i , to cause the metal 

i to fall to the bottom, When the whole has become 
; , about 10 parts of anti are found in the ves- 

=? Say 4 : te , which, however still retains ironand sulphur. To 
From the crude antimony the metal is: free it from these, it must be again melted with 3 parts 

by different processes. The first of these is; by what of nitre, and 2 of sulphuret, which must be repeated 
ia called seorification: Vor this purpose 8 parte of twice before the antimony is obtained pure. From 18 
finely powdered sulpburet are mixed with 6 of crude of sulphuret $ of metal are procured by this process, 

a red-hot , “ee 
it is covered, and a heat * “Anay of the Sulphuret. i 1 ; 5 
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Metals. occasionally silver. The assay, with the view of as- rium; but he afterwards found that it was/caused by Metals: _ 

Selenium. 

certaining the quantity of antimony, is however easily 
performed, by digesting the sulphuret in nitric acid. 
After the action has ceased, the solution is poured off, 
and the insoluble residue is dissolved in nitro-muriatic 
acid. To the solution a large quantity of water is add- 
ed, and the precipitate thrown down, is mixed ‘with 
twice its weight of ‘crude tartar and a little nitre, and 
exposed to heat, by which the antimony is obtained in 
the metallic state. 
METALS. The metals, if we except the bases of 

the alkalies, and earths, are distinguished by hardness 
and tenacity, great specific gravity, opacity, and pecu~ 
liar brilliancy, generally termed metallic lustre. 

The properties of the metals have'been already de- 
scribed in the article Cuzmistry. At the time when 
that article was written they amounted to 27. 

1 Iron. 15 Rhodium. 
Copper. Palladium. 
Lead. Bismuth. 
Zine. Cobalt. 

5 Tin. Nickel. 
Mercury... 20 Molybdena. 
Antimony. Tellurium. 
Arsenic. Chromium. 
Manganese, Titanium, 

10 Gold. Tungsten. 
Silver. 25 Tantalum. 
Platinum. Cerium. 
Tridium. 27 Uranium. 
Osmium. 

Since then three new metals have been discovered, 
and an account has been given of a fourth, of the ex- 
istence of which, however, considerable doubts are en- 
tertained. 

The three first are Selenium, 
Cadmium, 
Wodanium. 

The other is Vestium, or Sirium. 

Selenium. 

The sulphur procured from the pyrites of Fahlun, 
when employed in the preparation of sulphuric acid, 
was observed by Bjuggren to leave a reddish brown 
substance, which, by some chemists, was supposed to 
contain arsenic; on which account the use of the py- 
rites of Fahlun was discontinued. Berzelius has sub- 
jected this brown matter to analysis, and has discover- 
ed, that besides iron, copper, lead, zine, tin, mereury, 
and arsenic, it contains a peculiar substance, possessed 
of metallic properties, to which he has given the name 
of selenium, (from selené the moon,) to recal its ana- 
logy with tellurium, which it very much resembles. 

erzelius, in his analysis of the brown matter, left 
after the preparation of sulphuric acid, digested it in 
nitro-muriatic acid. Water and sulphuric acid were 
then added; and the mixture was filtered, by which 
sulphur and sulphate of lead were separated. Toa 
portion of the filtered fluid ammonia was added, which 
threw down a precipitate, which, when heated with 
potassium, was decomposed with ignition. This pre- 
cipitate was partly soluble in water ; the solution ac- 
quired a brown colour ; and, on the’addition of nitric 
acid, deposited a reddish substance, which, when 
brought in contact with flame, communicated to it a 
blue ,tinge, and emitted the odour of horse-raddish. 
‘This made Berzelius suppose that it contained tellu- 

4 

the new metal. 
the precipitate on the addition of ammonia was sub- 
jected to distillation, a yellowish liquid was collected, 
which contained sulphurous acid, and deposited a 
brown powder. A black substance was sublimed into 
the neck of the retort. The fluid, when boiled, de- 
posited more of the brown powder; and the sublimate 
when washed, afforded the same matter. These were 
selenium. 

To procure selenium free from the other substances 
contained in the — Berzelius passed sulphuretted 
hydrogen through the fluid obtained by filtration, after 
the digestion of the substance in nitro-muriatic acid. 

a By this means, an orange-coloured precipitate was 
produced, which was treated with nitro-muriatie acid. 

6 Water was added to the solution, which occasioned 
a copious white precipitate. biel 

c This, when heated to redness, yielded: a crystalline 
sublimate, having a strong acid taste ; and. when sub- 
jected to heat with soda and borax, it left a metallic 
utton, possessing the properties:of tin... It was)there- 

fore an oxid of tin, in union with the sublimed. acid, 
‘which Berzelius found was an acid of selenium. 

d To the liquid: from which the above» precipitate 
was obtained, muriate of baryta was added, which 
threw down the sulphuric acid. The fluid, after fil- 
tration, being subjected to heat, afforded a white crys- 
talline sublimate, and a whitish matter was left be- 
hind. = ~ 

e The sublimate (d) was an acid having a metallic 
taste, communicated to it by mercury ; for when pre- 
cipitated by potassa, it yielded mercury on the appli- 
cation of heat. What remained was potassa in union 
with the acid. 
Jf This, when mixed with muriate of ammonia, and 

distilled, first yielded water and ammonia. Selenium 
then sublimed in small quantity. The residue, when 
washed, left a coarse brown powder, which was sele~ 
nium, and which was sublimed to free it from impu- 
rities. 

g The substance left after the distillation (d) was 
found to consist of baryta, copper, and tin, in union 
with the acid of selenium, and of arseniate of baryta. 

Selenium is of different colours, according to the 
mode in which it is prepared. After being fused, it 
has a'deep brown colour, and metallic lustre. When 
allowed to cool slowly, its surface becomes rough. In 
the former case, the fracture is conchoidal, and pre- 
sents the appearance of lead ; in the latter it is granu- 
lar, and resembles a piece of cobalt. 

When, onthe contrary, selenium is precipitated from 
some of its combinations, it assumes a cinnabar-red 
colour ; and in some ticular cases, the colour ap- 
proaches that of gold.. When selenium. is in powder, 
it is red; but when pounded, it sticks together, and 
becomes grey. : 

The specific gravity of selenium is 4.32, It is a 
bad conductor of caloric ; a small piece of it, which is 
heated to near the fusing point at one end, may be 
held by the other end in the hand. It is a very im- 
perfect conductor of electricity, and what, is remark~ 
able, it has not been made electric by friction, , 
When selenium is heated to 212°, it becomes. semi- 

liquid, and, at a few degrees higher,, it fuses. As it 
cools, it becomes semifluid, and then. passes into the 
solid form. When semifluid, it may be drawn into 
fine threads, or beat into plates, which, when thin, are 
transparent. These, when viewed by transmitted light, 

When the fluid which had yielded “~~~ 

| 
. 
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light they are grey. Selenium oxygen. According to this experiment, 100 of sele- Metals. 

assume state, _ nium combine with 40.274 —— 

Gan shot deeeaod same Beraslies {o ination’ to Sameer, that the true com- 
dendritic form, ition of the acid is 

5 =~ aid of a glass, ied 100 selenium, 71.26, 
40.33 oxygen, 28.74; 

agrees 9 it boils, and that it contains 1 atom of selenium, and 2 of oxy- 
of a colour rather darker than gen. ates the number for selenium is 4.959, that of 

in the cool ing 1. 
i wom ist "Thomson, from calculation founded on the for- 
the air, or in very large vessels, a ELI Tee infers that the acid is com- 

vapour is formed, which condenses in posed 
is heated in contact with 100 selenium, 

its edges a blue colour, and i 38 oxygen. 
with the odour of horse- The cause of this difesence is owing to a difference 
this case are selenic acid, entertained with respect to the constitution of the p 

i lk hi tal i it #) Hl i 

i Ht ub aie this compound is heated in contact with se- 
leniam, a yellowish fuid is formed, which, when put 
into water, decomposes it, and generates muriatic and 
selenic acids, and deposits selenium. It is probable 

and barns with a white flame, having a greenish tinge that this is another of selenium and chlo- 
ia selenic acid, which con- rine, ining less ine. If so, it is the pro- 
pe ewes Selenic acid tochloride, the former is the perchloride of the 

i ee tepad ving selenium in metal. 
naecpeenineimanetians ip Seleniaretied Hi jum combines with 

off, and selenic acid is left in hydrogen, and forms a gaseous fluid, called seleniuret- | | 
by » forming a transparen 

solution, a ic taste, and which stains the 
skin red, ras as eden temen The solution, after be- 

7 i | ql 

g 

iit 
& 4 : | E 1 = 

a4 it z H 
i : a 

hydrogen is 
ve a ae tin contact with a 
moist , and what is remarkable, the selenium pe- 
netrates the substance, if porous, and communicates to 

figure. emtin change sol a pr i Nitric acid causes no on the solution of selen- 
aaa + iuretted hydrogen in water. 

f I 

ctf ler TEE Hitt is He ty ER F HE af ie Eee 
to ascertain composition seleniurets, and according to Berzelius, when exposed 
chlorine over the metal. In to the air, are converted seleniurets of the oxide 
selenium united with 1.79 of of the metals. 

Berzelius, 1.79 of chlorine —_Seleniuretted hydrogen remarkable effects 
oxygen—100 of selenium, on the of When admitted into the 
of oxygen, toformselenic nostrils, it excites a pai sensation, and destroys 

completely for several the sense of smell, follow- 
the formed by pass. ed by severe catarrh, in of the chest, and ex- 
was dissolved in water, and pectoration of mucus, having the taste of the vapour of 

These effects are produced by a minute quan- 
nitric. ity of the gas. Berzelius supposes the seleniu- 

muriatic acid = 40.274 retted hydrogen is decomposed by the moisture, and 
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“Metals. that the selenium adheres’ to the membrane of the nos- 
—1~" trils and trachea. The eyes are likewise affected with 

inflammation when exposed to this’ gas. t 
Seleniuretted hydrogen, according to the’ experi- 

ments of Berzelius, is composed of 
97.4 selenium, 
2.6 hydrogen. 

This compound of'selenium may be considered ‘analo- 
gous to sulphuretted hydrogen. 3 

No compound of selenium and carbon has yet been 
formed, though, from some experiments, it is conjec- 
tured that these bodies do unite. . 

Phosphuret of Selenium, is formed when selenium 
and phosphorus are heated together. The compound 
is fusible, and is of a dark colour, having a vitreous 
fracture. When digested in water, it decemposes this 
fluid; seleniuretted hydrogen is formed, and selenium 
is deposited. 

Sulphuret of selenium may be procured by passing a 
stream of sulphuretted hydrogen through a solution of 
selenic acid, and then adding ‘a’ few s of muriatic 
acid, by which the sulphuret of selenium is precipitated 
of an orange colour. This compound is very: fusible, 
passing into the liquid state at a temperature a little 
below that of boiling. water. By the application of a 
stronger heat it volatilizes, and ‘again condenses‘of ‘an 
orange colour. » Sulphuret ‘of selenium, ‘when’ heated 
in the air,“burns and emits the odour of sulphurous 
acid, and’ of horse-raddish. When exposed to heat 
with selenic acid, it is decomposed, and the sulphur 
combines with the oxygen. ‘ 

This compound is not easily acted on by nitric 
acid; nitro-muriatic acid, however, dissolves it. 

Sulphuret of selenium is composed of 
100 selenium, 
60.75 sulphur. 

Selenium, andthe alkalies and earths.—By the action 
of selenium on the alkalies and earths, ‘compounds are 
formed, analogous to those generated by the action of 
sulphur on these bodies. It is probable, therefore, 
that they are compounds of the bases with seleniuret- 
ted hydrogen, having the selenium in excess, If so, 
they are seleniuretted hydro-seleniurets. 

When aqua potassze is boiled on selenium, a solution 
is formed, having the colour and odour of sulphuret- 
ted hydro-sulphuret of potassa. The same compound 
may be obtained by exposing to heat selenium and po- 
tassa, or its sub-carbonate. : 

When an acid is added to the solution of this sub~’ 
stance, selenium is. precipitated. 
Ammonia does not, either in the state-of gas, or in 

solution in water, act on selenium, 
When seleniuretted hydro-seleniuret-of lime and mu- 

riate of ammonia are subjected to heat, a reddish-co- 
Joured fluid distils over, which, when exposed to the 
air, emits ammonia, and deposits selenium. By :the 
addition of a large quantity of water to it, selenium is 
also precipitated. ‘here is left in the retort after the 
distillation, muriate, seleniate, and hydro-seleniate: of 
lime. When selenium and lime are exposed to heat, 
the two unite, and form a black substance destitute of 
taste and smell, and insoluble in water. On the addi- 
tion of an acid to he ae selenium is left in the form 
of a spongy mass. is compound may be s+ 
tallized, by exposing to the ur a solution es a om 
seleniuret of lime. The crystals appear to be four- 
sided prisms, with truncated summits. 

The compounds formed with baryta, strontia, mag- 
mesia, and alumina, are insoluble. By the addition of 

-water, decomposition ensues, and 
\potassa is formed. The solution is of a reddish colour, 

an acid to them the selenium) is separated, and the’two Metals. 
last yield that metal on the application of heat.’ 

Selenium and the metalyacbebentites combines with 
the metals, presenting with most of them the same’ 
phenomena as sulphur. : 

The seleniurets have*in general a metallic aspect 
and are‘usually more ‘fusible than the metals which they ‘contain. By the application of heat to them, the 
selenium burns with’a blue ‘flame, emitting the ‘odowr: 
of horse-radish. fel rat : 

Seleniuret of Fpeacwcis seg ee selenium and 
sium are heated together, they combine, and 
their uniers emit — sufficient to raise the temper- 
ature of the compound to ignition, i portion 
of selenium is jab hichedl Pbastitercr wate 

tds 

'Seleniuret of potassium resembles iron in appearance, having a crystalline structure. When thrown into 
hydro-seleniuret of 

and possesses the property of keeping dissolved an ex- 
cess of selenium, for when nitric acid is added to it 
selenium is deposited. fpr eel : 
_ When selenium is heated with an excess of potas 
sium, an explosion occurs, and the product is scattered 
about by the potassium which is converted into vas 
pour. The compound formed ‘in this instance, when 
put into water, is dissolved, and hydrogen is disen- 
gaged. fa: 

Seleniuret of iron may be procured’ by passing the 
vapour of selenium over iron filings, at ahigh tempe- 
rature; during the union, caloric is evolved, The 
compound has a dark-grey colour, and metallic aspect. 
It is hard and brittle, with a granular texture. When 
heated at the flame of a candle, part of the selenium is’ 
volatilized. Seleniuret of iron, when acted on by mu- 
riatic acid, affords seleniuretted hydrogen. In this 
case the first portion of gas disengaged is decomposed: 
by the air in the apparatus, and selenium is deposited, 
which gives to the liquid a reddish colour. Along 
with seleniuretted hydrogen, another gaseous fluid is 
given out, which has a disagreeable odour, is inflam. 
mable, and is not dissolved by water, nor by the solu- 
tions of the alkalies: ‘When passed through a solu- 
tion of proto-nitrate of iron, a black precipitate is 
thrown down. 

Selenium unites with a less proportion of iron, and 
forms a compound not soluble in) muriatic acid, and 
which, by exposure to heat, parts with the excess of 
selenium.) a0] 

Seleniuret of copper is formed by passing seleniuret- 
ted hydrogen through a solution of saa by which 
a dark-grey substance is precipitated, which, on’ ex- 
posure to heat, loses half of its selenium, and proto- 
sulphate of copper is left behind. This compound 
may also be procured hy heating selenium and copper- 
filings together. Hirtitlod 

Seleniuret of lead.—Selenium and lead unite with an 
evolution of caloric. The seleniuret is of a grey co- 
lour, and porous. When heated before the blow-pipe 
on charcoal, part of the selenium is oxidized, and subs 
seleniate of lead is formed, which is afterwards decom- 
posed, and seleniuret of lead is regenerated.’ . iat} 

Selenium unites with more lead; and forms a com« 
pound less fusible tham the ‘former. rrodieta 

Seleniuret of tin 1s of a grey colour; and possesses 
the metallic lustre-in.a:high degree. When exposed 
to heat, the selenium is volatilized, and’the tin is oxi- 
dated. ; 

Seleniuret of zinc.—When selenium and zine are 

uring” 
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selenium unites with the metal of the base, and formsa Metals. 
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former is volatilized, and the latter covered 
with a yellow pellicle. => 

| When zinc, elevated temperature, is introduc- 
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seleniuret. 
Seleniate of potassa is soluble in water, and may 

be obtained in small metalline grains by the evapora- 
tion of the Huid. When evaporated to dryness, the 
residue attracts moisture on exposure to the air. When 
nau ste redness it fuses, and of a — co- 
jour, in assumes its former appearance w it 
coals. It is insoluble in alcohol. 

Bi-seleniate of “pewser is deliquescent and soluble in 
water, but crystallizes with difficulty. By the applica- 
tion of long continued heat, half of the acid is driven 
off. ‘This salt is sparingly soluble in alcohol. 

Quadri-seleniate of potassa cannot be obtained crystal - 
lized. It is very deliquescent. 

Seleniate of soda has the taste of borax. It is very 
soluble in water, and affords, on evaporation, small crys- 
talline grains, which do not deliquesce. It is not so- 
luble in alcohol. By exposing this salt with muriate 
of ammonia to a red heat, muriate of soda is left. In this 
way 100 of seleniate afforded 66] muriate of soda = to 
$5.5 soda. The salt is therefore composed of 

64.5 acid 
35.5 soda. 

Bi-seleniate of soda is obtained in the crystalline state. 
‘used 4When heated, it undergoes fusion ; and if the beat be 

strong, it parts with its excess of acid, and forms the 
seleniate. This salt is composed of 77.83 acid, 

22.17 soda. 
Quadri-seleniate of soda crystallizes in needles. It 

does not alter by exposure to the air. 
Seleniate of ammonia is obtained in four-sided prisms, 

which are deliquescent. 
Bi-seleniate of ammonia is obtained by exposing a so- 

lution of the preceding salt to the air; and the 
Quadri-seleniate of ammonia is procured by adding 

selenic acid to a solution of the bi-seleniate, or by eva- 
porating the solution by heat. 

Seleniate of ammonia is decom heat, water 
and morn 4 are first Cet say ahr acid is 
then decomposed by the ammonia, and selenium is left 
in the retort, 

Scleniate of lime is ingly soluble ; when heated in 
a glass vessel it forms bubbles in the glass, and at last 
perforates it. 

Bi-seleniate is formed by dissolving the above salt in 
the acid. 

Seleniate of baryta is insoluble in water. 
posed of +4 acid, 

137.7 earth. 
Bi-seleniate is formed dissolving carbonate of 

in selenic acid. Itis soluble, and crystallizes. 
It 18 composed of 100 acid and about 

68 baryta. 
Selenite of strontia is insoluble. 
The bi-seleniate is sparingly soluble in water. By the 
pet pacha bec emparn led. 

Seleniate of magnesia is sparingly soluble. It at- 
tacks glass in the same way as the seleniate of lime. 

Seleniate of alumina is formed by adding bi-seleniate 
of ammonia to muriate of alumina. It is decomposed 

It. is com- 

by heat giving out its acid. 
Seleniate o; is insoluble in water. 
Seleniate of zirconia is alzo insoluble. 
Proto-seleniate of iron. Selenic acid acts with diffi- 

culty on iron, * a salt of iron containing the black 
is added to a solution of an alkaline jate, the 

tee Ag gp This salt is de- 
— oxide of the metal is re- 
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The bi-seleniale is obtained by disolving the seleniate 

—y~" in the acid, or by adding the salt of iron to a solution 
of an alkaline bi-seleniate, 

Per-seleniate of iron is procured by double decompo- 
sition, It is of a yellow colour, and yields its acid by 
the application of heat. 

Proto-seleniate of copper is obtained by dissolving the 
— of the metal in selenic acid. It is of a white 
colour, 

The per-seleniate may be formed by mixing sulphate 
of copper and bi-seleniate of ammonia. It is insoluble; 
and affords its acid by heat. 

Seleniate of lead is formed hy mixing muriate of lead 
with seleniate of ammonia in excess. It melts on the 
application of caloric, and at a white heat it is decom« 
posed, and sub-seleniate is’ left in the vessel. 

Seleniate of zinc is insoluble; the di-seleniate is so- 
luble; the former, when exposed to heat, generates 
the sub-seleniale. 

Per-seleniate of tin, is a white powder, insoluble in 
— but soluble in muriatic acid, It yields its acid 
by heat, 
” peekadleilte of mercury. Selenic acid, when added 

toa salt of mercury, containing protoxide, throws down 
a white precipitate. This salt is decomposed by po- 
tassa, the alkali uniting with the acid. Muriatic acid 
combines with the oxide and a little of the acid, and 
leaves selenium reduced, ‘ 

Per-seleniate of mercury is a white insoluble powder. 
The 6i-perseleniate is formed by dissolving peroxide 

of mercury in selenic acid, and evaporating till crystals 
are formed. When a solution of this, salt is mixed 
with sulphurous acid, proto-seleniate of mercury and 
selenium are precipitated. 

Seleniate of manganese is a white powder, which, 
when exposed to the air, attracts oxygen, and the acid 
is disengaged. ‘This salt possesses the property of de- 
stroying glass. i 

Seleniate of silver is white. It is soluble in boiling 
nitric acid, and when water is added to the solution, it 
is deposited in acicular crystals. It is composed of 

100 acid, 
205.75 base. : 

Seleniate of cobalt is a rose-coloured insoluble powder. 
Seleniate of nickel, when dry, is pale green. 
Proto-seleniale of cerium is a white powder, soluble 

in selenic acid, forming bi-seleniale. 
Per-seleniate of uranium is ayellowish powder, which 

is decomposed by heat, It is soluble in selenic acid, 
and forms 6i-perseleniate. 

Seleniuretted hydrogen and bases. The hydro-seleniu- 
rets of the fixed alkalies are easiest formed by passing 
a current of the gas through a solution of these bodies. 
When seleniuretted hydrogen and ammonia in the state 
of gas are prongs into contact, they combine and . 
form a powder of a pale red colour. 

The hydro-seleniurets of lime, baryta, strontia, and 
magnesia, are soluble. The hydro-seleniurets of the 
other earths are insoluble. 

Berzelius has not examined particularly the proper- 
ties of the hydro-seleniurets. When sileniuretted hy- 
drogen was passed through lime water, a.reddish pow- 
der was precipitated. The clear liquor kept in a phial, 
not well stopped, became red on the surface, which 
gradually descended, till the whole acquired the same 
colour. A reddish substance:was then deposited, and 
the fluid became colourless. According to Berzelius, 
the coloured solution contained seleniuretted hydrosse« 
leniuret of lime. The hydro-seleniurets of the alkalies 
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are likewise decomposed when kept in contact with 
air, and selenium is separated, forming a icle on 
the surface of the'fluid. If the separation of the metal 
occur slowly, and if the vessel be not agitated, the se« 
lenium is deposited in the dendritic form. 

All the metallic solutions are precipitated by the al- 
kaline hydro-seleniurets. The precipitates the 
salts of zinc, manganese, cerium, and | robably also 
uranium, are hydro-seleniurets. Those the other 
metallic salts are seleniurets. ri 

Metals. 
—— 

From the properties of selenium, we may consider it { 
as more nearly allied to sulphur than to any other sub- 
stance ; at the same time its high metallic lustre and 
specific gravity would induce us to class it among the 
metals. Berzelius thinks that it belongs to the divi~ 
sion of these bodies, called electro-negative, or those 
which, by their combination, generate acids ; among 
these are arsenic and tellurium, to which also it seems 
nearly allied. 

It may be considered as another substance added to 
that class of bodies which generate acids by their union 
both with a Lap and re, by 

Berzelius has found selenium in two other mine« 
rals, the one of these is a seleniaret of copper, mixed 
with carbonate of lime, the other, which was obtained 
from a copper mine of Skrickerum, he found. contained 

SUyere ne se pene 
Copper io eisiiie atti 
Selenium . . . . 26.00 
Foreign earthy matter ‘8.90 
Loss . aes 8.12 

“100,00 
Cadmium. 

_ Professor Stromeyer, when examining a compound 
of zine, prepared at the chemical laboratory of Sals« 
gitter, which was supposed to contain iron, from its 
acquiring a yellow colour when heated, discovered that 
this property was owing to the presence of a peculiar 
metal not previously known, to which he has given 
the name of cadmium. He has since found this sub« 
stance in tutia, and in several of the other-compounds 
of zinc. It exists also, according to him, in metallic 
zinc, though in very small quantity. 

Previous to the experiments of Stromeyer, a prepa- 
ration of zinc from Silesia was thrown aside \by the 
apothecaries, for pentane’ arsenic, because when dis- 
solved in acid, it was found by Roloff to givea yellow 
precipitate on the addition of sulphuretted hydrogen, 
which was considered by him to: be orpiment. Rolo ’ 
however, in repeating his experiments, ascertained that 
this precipitate was not occasioned by arsenic, but. by. 
another metal, not then known. 

Specimens of the Silesian oxide of zinc, and of the 
precipitate, were afterwards sent to Stromeyer, who 
ascertained, that the phenomena presented by this par- 
ticular oxide, were owing to the presence of the peculiar 
metal which he had discovered in the compound of 
zine prepared at Salsgitter, and to which he had given 
the name of cadmium. 

Cadmium is procured, by dissolving the substances 
containing it in sulphuric acid, and. passing a stream 
of sulphuretted hydrogen through the solution, The 
precipitate formed, after being well , must 
be dissolved in muriatic acid, and the excess of acid 
driven off by heat. What remains is dissolved in 
water, and carbonate, of ammonia is. added in excess, 

Cadmium. 
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to dissolve the copper and zinc itated: by the 

mium is obtained, carbonic of which is ex- 
pelled by heat. The oxide is then reduced by ex- 
posing it with charcoal to a high temper Cade 
mium is of a light whitish colour. to grey, 

nearly resembling that of tin. It possesses con- 
Gdaable trillieney, andetakes 00. fine polish, It ia 
onsen also considerable 
lustre. eee af aera ny 
to thin plates. _ , , 

The specific gravity of cadmium at 62is 8.604. After 
being hammered, its specific gravity is increased to 

i subjected to caloric, fuses, and on 
cooling, it a tempera- 
ture exceeding that of the boiling point of 
mercury, it inte vapour, which has no i: 
odour, and condenses in small drops, 
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on to air, and is not soluble in 
oitns) Jednonmpdadh ed 

100 cadmium, 
227.43 iodine. 

The oxide of cadmium unites with acids, and forms 
with these, salts, which are in of a white 
colour. It isinsoluble in the alkalies. Ammo- 
nia, however, dissolves it. It is also soluble in carbo- 
othe marae en ar ance raga Sig Sa a 
nitric oxide bei a om uring solution. It 
Si tab Wiasaiveal, Vehougle why, by sulphuric and mu- 
riatic acids, accompanied with the evolution of hy- 

salts of cadmium are by thealkalies. 
By the addition of or to the solution of 
the nitrate, the sulphate, or muriate, a precipitate of a 
white colour is thrown down, which is rae nara 
an excess of alkali. The precipitate is supposed to 
the yellow oxide, in cabnhaies with water, which 
gives it the white colour. By the addition of ammo- 
nia to these salts, the same precipitate is formed, but 
is dissolved on adding an excess of the alkali. 

Sulphuretted hydrogen, and the hydro-sulphuret of 
an i, throw down a yellow by ia which, 
when dried, acquires an yellow colour, some- 
thing similar to orpiment. T ipitate formed in 
this case is considered a hydro-sulphuret ; it is recom- 
mended as a yellow pi for which, from its dura- 
bility, it seems well . 
Prussiate of potassa, when added to a solution of a 

salt of cadmium, throws down a white precipitate, 
Cadmium is precipitated in the metallic state, a 
solution of any of its salts by zinc, the precipitate put- 
ting on the dendritic form. On the con , whena 
piece of cadmium is put into a solution of a salt of 
gold, silver, copper, or lead, these metals are precipi- 

Nitrate of cadmium crystallizes in prisms, and is de- 
liquescent, It is com os 

10 aci 

Carbonate 

292.88 oxide. ; 
nn ware ee Tr ee When ex- 

ones ts into a transparent glass. 
is composed of 100 acid, 

225.49 oxide. 
Borate of Cadmium is \ittle soluble, When dry it is 
composed of 27.88 acid, 

72.12 oxide. 

Acetate of Cadmium is soluble and izable. 
Tartrate and Citrate of Cadmium are little soluble. 
Oxalate of Cadmium is insoluble. 
Cadmium unites with other metals, and forms alloys, 

which are 
The with slight ‘of yellow. 
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When the cadmium does not exceed the one-hun- 

dredth part. of the copper, the latter is rendered very 
brittle. As however the cadmium-is expelled by the 
application of heat to the alloy of these metals, there is 
no danger of brass made with the substances which 
contain cadmium being injured by the presence of the 
latter metal. 

The alloy with mercury. Cadmium combines with 
mercury with great facility, and forms a hard brittle 
alloy, fusible at 167°. It is composed of 

100 mercury, 
27.78 cadmium. 

The alley with platinum is composed of” 
100 platinum, 
111.3 cadmium. 

The alloy with cobalt is brittle, and not easily. fusod. 

Wodanium. 

Lampadius, when examining a mineral, supposed to 
contain cobalt, discovered in it a new metal, ‘to which 
he has given the name of wodanium. The mineral in 
which this was found, has a metallic lustre, and a 
greyish colour: its specific gravity was 5.192. 

Wodanium has a bronze yellow colour ; it is mallea- 
ble, and strongly attracted by the magnet. Its specific 
gravity is 11.47. 

When exposed to the air it is not tarnished; when 
subjected to heat in contact with the air it is oxidated. 

Nitric acid acts on wodanium, and forms a solution 
which affords colourless.needle-formed crystals, which 
are very soluble in water. By the addition of ammo- 
nia to the solution of a salt of wodanium, a blue preci- 
pitate is thrown down. The alkaline phosphates and 
the arseniates do not afford any precipitate. 

Prussiate of potassa throws.down a pearl-grey preci- 
pitate. 

A piece.of zinc, immersed in the solution of the mu- 
riate, precipitates.a black metallic powder. 

The infusion of nut-galls does not cause any change 
when added to a solution of a salt of wodanium. 

Veslium, or Sirium. 

According to Dr. Vest, there exists in the cobalt ore 
of Schladming, in. Upper Steiermark, a peculiar: me- 
tal, to which,the name of Vestium has been given. 

To procure this metal, the ore, after being freed from 
its impurities, was mixed with powdered glass, and 
fused ; what remained was digested in nitric acid, and 
the arsenic which was dissolved, was separated by the 
addition of acetate of lead and sulphuretted hydrogen. 
Carbonate of potassa was then added, which threw 
down the oxide of iron. By evaporating the filtered 
fluid, a flaky substance was separated, which was a salt 
of vestium. By the addition of potassa to the fluid.af- 
ter filtration, a precipitate fell, which was dissolved 
in sulphuric acid. To the solution, sulphate of potassa 
was added, and.another portion of the flaky matter was 
deposited, mixed with a salt. of nickel.. These were 
separated in a great measure by washing. To obtain 
the salt of vestium pure, the matter deposited was mixed 
with sulphate of potassa, dissolved in water, and crys- 
tallized. What was obtained, was boiled in a solution 
of carbonate of potassa, by which a precipitate was 
thrown down, ‘This was dissolved in nitric acid, the 
solution was evaporated to dryness, and the residue, 
after being exposed to a red heat, was washed with cold 
muriatic acid, and then dissolved in that acid at a boil- 
ing temperature, By the addition of potassa to the so- 
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lution, the oxide of vestium was) precipitated’ free, as Metals. 
Dr. Vest imagines, from the other substances contained. -—V"—"” 
in the ore. By mixing the oxide with arsenic, and exs 

sing it to heat, it was reduced, leaving a metallic 
Fuatton,; which was brittle, and had a granular tex 
ture. 

Oxide of vestium is soluble in nitric, sulphuric; muris 
atic, and acetic acids.. The salts formed are soluble in 
water. The solutions on evaporation: afford crystals, 
which, when acted on by water, deposit the oxides 

Sulphuretted hydrogen, when added to a solution 
of a salt of vestium, throws down a reddish-brown pre- 
cipitate, provided there is not an excess of acid pre= 
sent; if there be a superabundance of acid, no change 
takes place on the addition of sulphuretted hydrogen. 

The alkalies afford precipitates with the solutions of 
the salts of vestium; that thrown down by ammonia 
is soluble in an excess of the alkali. The carbonate of 
potassa and of soda precipitate a carbonate of vestium. 
Carbonate of ammonia separates a white powder from 
the muriate, but scarcely effects any change on the sul- 
hate. ‘ 

i Sub-borate of soda does not afford any precipitate: 
with a diluted solution of a salt of vestium. 

The phosphate, oxalate, and prussiate of the alkalies, 
throw down white precipitates. 

Lime-water, and the infusion of nut-galls, also preci- 
pitate a white powder. The same occurs when a piece 
of zinc is immersed ina solution of a salt of vestium,: 

Such are the properties ascribed to. ‘vestium. ‘The 
existence of this as a distinct metal, has, however, been 
ealled in question by Dr. Wollaston, and Mr. :Farraday, 
chemical assistant in the Royal Institution of London, 
to whom-a small piece of the metal called vestium was 
sent for examination. : 

Mr. Farraday dissolved the metal in warm nitric acid. 
The solution, on the addition of nitrate of baryta, yield- 
ed a precipitate of sulphate of baryta. Ammonia add- 
ed to the solution, afforded oxide of iron.- The fluid, 
after filtration, was of a bluish colour, and afforded, 
with prussiate potassa, a white precipitate. These ex- 
periments indicate the presence of sulphur, iron, and 
nickel ; the first of which was acidified by the nitric 
acid, and yielded the precipitate of sulphate of ba~ 
ryta. 
ibe the action of nitric acid on the metal, a blackish 
substance was left undissolved, which, according to the 
experiments of Mr. Farraday, contained an arseniate, 
for when dissolved in an acid, it gave a yellow precipi- 
tate with nitrate of silver; and a.greenish one with the. 
sulphate of copper. 

ith the above results, the experiments of Dr. Wol- 
laston agree. These chemists, therefore, assert, that the 
substance considered by Dr. Vest as a new metal, is 
merely a combination of sulphur, iron, nickel, and ar-. 
senic, and also cobalt, which was indicated in their ex- 
periments. 

The principal circumstance that led Dr. Vest to»pro« 
nounce the substance which he obtained from the co- 
balt ore of Schladming, a new metal, was its not being 
precipitated from its solution by sulphuretted hydro- 
gen, when an excess of acid was present, but bein 
thrown down. when the solution was neutral. This, 
however, is the case with-nickel. 

If a new metal, therefore, do exist.in the ore of 
Schladming, Dr. Vest does not seem to have 
it free from the other bodies:contained in the ore, nic- 
kel, arsenic, and cobalt. 
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Meeraruvares have been called the First 

principles and causes of all things existing, and to sup- 
Ply the defects of interior seincen, wiv donot de 
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- METAPHYSICS. 
reigning taste in Great Britain ; thing that has 
pred of discussion: if it be connect- 
ed with mind or with morals, is thrown aside with dis- 
gust; and nothing can obtain so much as an examina: 
tion, if it is not connected ee science, or 
with that vitiated taste which fi ‘or ever, without 
being satisfied, on the fungous productions of su - 
cial knowledge. What Johnson said sarcastically of 
the literature of Scotland, seems to be in a fair way of 
being realized as to the whole of Great Britain: it will 
ee, like a city in a siege, where man has a 
ration of food,’ but no one gets a bellyful. 

In such circumstances, we cannot expect much at- 

Metaphy- 
sics. 

tention to be paid to metaphysics, when the subject both - 
labours under a bad mame, and requires too much ex- 
pence of thought for the present frivolous taste of the 
age. *“* It is curious to remark,” says an eloquent de- 
fender of metaphysical science *, “ the strange notions 
which men, who are quite ignorant of its nature, have 
formed of the first iy.” There are some who 
seem seriously to believe, that this science serves only 
to darken ae bewilder the understanding ee 
suppose, that it consists in the babbling of a pedantic 
jargon, which constituted the barbarous language of 
the scholastic learning. {If a perplexed reasoner puzzle 
himself and his audience, we are almost sure to hear 

i or lamented ; and 
he, upon his part, seldom 

ies, he is ever reacly to accuse himself of having 
1s 

ing of a in Plato, but is content to 
mistake himself for a phi her. A sciolist cannot 
set up for an Atheist, without first hailing himself a 
metaphysician ; while an ignorant dogmatist no sooner 
finds himself embarrassed with a doubt, than he seeks 
ta avenge his offended vanity, by representing all me- 
taphysical inquiries as idle or mischievous. ‘Thus the 
noblest of the sciences is mistaken and vilified by the 
folly of some, and by the udices of others ; by the 
impertinent pretensions of a few, who could never un+ 
derstand it, and by the unjustifiable censures of many, 
who have never given it a fair and candid examination. 
ie however, a ween eran to meditate on 

principles ings, the springs of action, the foun- 
dations of political government, the sources of moral 
law, the nature of the passions, the influence of habit 
and association, the formation of character and temper, 
the faculties of the soul, and the philosophy of mind, 
will not be persuaded that these things are unworthy 
of his patient attention, because presumptuous writers 
have 1 the liberty of iayesticaion: or because dull 
ones have found it to be unavailing. _He knows that 
metaphysics do not exclude other learning, that, on the 
contrary, rex ae themselves with all the sciences, 
He feels the of truth to grow strong with the search 
of it. He confesses the bou powers of the 
human understanding, while he contemplates the im- 

Drummond. 
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mensity of nature, and the majesty of God; but he 

thinks that his researches may contribute to enlarge and 

correct his notions, that they may teach him how to 

reason with precision, and that they may instruct him 

in the knowledge of himself. His time, he believes, is 

seldom employed to greater advantage, than when he 

considers what may be the nature of his intellectual 

being, examines the extent of his moral duties, investi- 

gates the sources of happiness, and demonstrates the 

means by which it may be more generally diffused.” 

We readily grant, that metaphysics have often been 

grossly abused; they have been disgraced by the un- 

couth and fantastic dress in which they have been ex- 

hibited, or by the perverted purposes to which they 

have been directed ; they have been rendered contempt- 

ible by the quibbling of the schoolmen, and by the so- 

phistry and scepticism of Hobbes, Spinosa, and Hume ; 

and we may justly despair of redeeming their credit 

with those who argue against the general use of any 

thing from its occasional abuse. Such persons might 

argue against the benefit of the solar heat, because it is 

often the cause of pestilence and disease. But we are 

firmly convinced, that in proportion as intellectual or 

metaphysical studies are neglected, taste will degene- 

rate, and the general energy of mind willbe impaired. 

‘That man is a genuine metapbysician, who dives into 

the nature of things, who methodizes seemingly ano- 

malous facts, and reduces to simple and perspicuous 

rules those appearances which present to others no- 

thing but a mass of disjointed and incongruous mate- 

rials: the man who does this is a benefactor of the hu- 

man species, and his memory will be honoured as such, 

while the names of the grovelling herd, who laughed 

at his pursuits, will be covered with sudden and ever- 

lasting oblivion. 
How would those who pretend to despise metaphy- 

sics have been able to stand before the acuteness of the 

celebrated sceptics, whose names have been already 

mentioned? It was necessary that such men as Locke 

and Berkeley should oppose the dangerous doctrines of 

Hobbes and Spinosa, on politics, morals, and religion ; 

and that such men as Reid, Campbell, and Stewart, 

should encounter the dangerous sophistry of Hume. 

If it should be said, that an instrument so convertible 

to the best or worst of purposes had better be kept 

out of the hands of the generality of men, this is as 

much as to say that the power of reason should never 

be exercised, because it is equally the means of disse- 

minating truth, and of giving currency to error. If 

any evil consquences have ever resulted from metaphy- 

sical discussions, it is only a farther illustration of what 

has generally been regarded as an axiom, that the cor- 

ruption of the best things produces the worst effects. 

Whatever has much power to do good, must, if abused, 

have much power to do mischief; and if metaphysics 

have occasionally been employed to unhinge beliet, or 

to unsettle the foundations of virtue, it should be re- 

membered, that we derive the means of cure from the 

same source ; and employ the same instruments, but 

differently handled call applied, to erect the temples of 

truth, happiness, and virtue. 
If mankind knew but where to stop in their re- 

searches, metaphysics would appear the most useful, as 

well as the most sublime science that ever engaged the 

faculties of the human mind. But they are often 

brought into discredit, not through any inherent defect 

in themselves, but from <he restless and insatiable de- 

sire of the mind to comprehend all mysteries and all 

knowledge. As this attempt must necessarily prove 
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unsuccessful, we may expect to see the blame laid on Metaphy- 

the science, which has been employed as the means of 

investigation. Let man be blamed for attempting im- 

possibilities ; but let the science be respected, which 

will carry him as far as he can go with pleasure and 

with safety. 
Let all the absurdities, then, that have ever proceed- 

ed from the brain of a bewildered or sceptical metaphy- 

sician, be mustered up to sustain the arraignment against 

the utility of ontological science, the whole host must 

instantly give way, before the immortal works which 

have put them down, by the judicious application of 
the same principles which less sober or less virtuous 

men had abused. Is it notin the highest degree ungene- 

rous, then, to remember only the evils which the abuse 

of the science has produced, without acknowledging 

the benefits which it has conferred, and feeling grate- 

ful for having laid the sure foundations of taste, reason- 
ing, and knowledge? No man witl doubt the utility 
of metaphysical studies, who knows any thing about 

them, and who is disposed to conduct his researches 
with that coolness, and philosophic caution, which is 

necessary to ensure success in any investigation. Let 

no one then, be deterred from entering on this study 

by the outcries of ignorance or prejudice ; or by the 

misrepresentations of those who rail at what they do 
not understand. Sicut canes ignotos semper allatrant. 

Let those abstain from metaphysics who think that 

they never ought to grapple with any thing that is pro- 

found: let those avoid them, who think that there is 

no knowledge but what is apprehended by the outward 
senses: but let those continue to maintain the honour 

of the science, who wish to explore the recesses and 

resources of their own minds, who seek to be acquaint- 

ed with the nature and essential qualities of things, or 

who wish to know any thing of substance, its attri- 
butes, and its adjuncts. 

Unde anima, atque animi constet natura, videndum, 

Qua fiant ratione et qua vi queque gerantur 

In terris. 

But we admit that metaphysics have not only been 

abused by faulty investigations and unwarranted as- 

sumptions, they have alse frequently been brought into 

disrepute by the ridiculous pretensions of some of 

their advocates. Were we to give credit to Mr. Har- 

ris or Lord Monboddo, we should scarcely believe that 

aman could be confident of the number of his own 

fingers, unless he were instructed in the metaphysics of 

Aristotle. What can be more puerile than the observa~ 

tions of the Scottish senator, when he says, that “a 

mechanic who applies a foot or a yard to the length of 

two bodies, and finds that both agree exactly to that 
measure, and are neither longer nor shorter, can give 

no reason why he believes the bodies to be of equal 

length, not knowing the axiom of Euclid, that two 

things which are equal to a third thing, are equal to 
one another?” (Ancient Metaphysics, vol. v. p. 154.) 
Is it not evident, that the mechanic knew the axiom as 
well as Euclid, and could give just as good an account 
of it? When he knows the fact he knows the axiom ;. 

and he knows with infallible certainty, that what he 
has observed in one measurement is applicable to all si- 
milar ones: he, therefore, instantly and intuitively 
adopts the fact as a general principle of knowledge. 

We do not know that our readers would thank us, 
were we to attempt to give a complete system of meta~ 
physics. But, in truth, notwithstanding all that has 
been done, the attempt is too vast for any individual. 
Many have elucidated with peculiar success, particular: 
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its These topics, which might with pro- | conceptions. 3 4 ot ey 

ready . In the article 
Monat Puitosopny also, will be found some important 
discussions respecting the influence of the will and the 
affections, and the liberty or necessity of human actions. 
It is therefore unnecessary to dwell on these subjects 

e 
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to the vicissitudes which his writings have undergone, Metaphy- 
and to the mangled and mutilated state in which many 
of them were found. After having lain in a subter- 
raneous Cavern, in the town of Scepsis, for 130 years, 

were brought to light, and sold to Apellico, a 
Teian, who, with injudicious industry, supplied from 
his own conj res such passages as had become ille- 
gible. It is impossible to ascertain the extent of these 

ng supplementary emendations, which, in all probability; 
savoured more of the opinions of the transcriber than 
of the spirit of Aristotle. But this was not the last or- 
deal which they underwent. It is well known that 
they were transferred to Rome by Sylla, after the tak- 
ing of Athens. Here Tyrannion, a grammarian, hav-, 
ing ined permission to make use of the manuscripts 
employed i t amanuenses to take copies of them, 
which he suffered to pass out of his hands without pro- 
per correction. These errors have been continued by 
succeeding commentators and transcribers, who have 
often introduced into the text conjectural emendations 
and variations. All ancient writings are liable, in a 
greater or less degree to such accidents; but none 
so much as those which record philsophical doc- 
trines ; for here, if there is a possibility of perversion, 
the commentator or transcriber will endeavour to make 
the text subservient to his preconceived opinions. 

sics. 

At t, we are only concerned with the metaphys Summary 
sics of Aristotle ; and of these we shall give as concise of his me- 
an account as possible. According to him, the funda. ‘Physic 

ho, trusting to h infallibaliey soa vented rers, w ing to his ity, convin 
that thing he says must have a profound, if it has 

an meaning, have laboured with most in- 
defatigable industry to elucidate his inscrutable re- 
searches, and to ibe 
the substance 

sophicnl optek Those which ane mn ob- ions. vv ate most 
pea mo \ msewee ei best. As they 
cannot be onal ae 
doctrine, we are teady to feel thankful to any who can 
attach to them a al ing ; and we generally 

to assent to it, as to establish a different 
ne be " 

It ts, however, but fair to remark, that Aristotle is mnevente ose ae now en ings ; 
also, he is not entitled to full credit for many of the 
most useful doctrines contained in them, e allude 

mental principle of ontology is, that it is impossible that 
the same thing should be, and not be, in the same sub- 
ject, at the same time, and in the same respect. To 
this universal principle all demonstration may be re« 
duced. Being may be reduced into the ten categories, 
or predicaments, whiclf are, 1. Substance, which is ei- 
ther primary, and can neither be predicated of, nor in- 
herent in, any other subject: or secondary, which sub- 
sists in oes substances, as a or species, 2. Quan- 
tity, contin or discrete ; which has no contrary, and 
denominates things equal or unequal. 3. Melation, ex. 
pressing the manner in which one thing is affected to- 
wards another. 4. Quality, by which a thing is said to 
ab sherbet 5. Action, si = oa 

t. 6. Passion, signif; e state of the 
tient.” 7. When, Guiting Vise.” 8. Where, denoting 
place, 9. Situation, ing the external circum- 
stance of local relation. 10. Habit, expressing the ex- 
ternal circumstance of being habited. 

ing is either notional or real ; notional, as it is cons 
ceived in the mind ; real, as it exists in nature. No- 
tional being is either true or false ; true, when it cor- 
responds to the real nature of things; false, when the 
conception and the reality differ from each other. In 
the knowledge of things immutable the intellect can- 
not bedeceived ; mistake and error can only arise con- 
cerning contingent and variable 

Aristotle's notions ing the first mover were, 
in some respects, sublime ; in others confused and un- 
intelligible. . He artmitted an original principle of mo- 
tion, which he said must be simple pure energy, void 
of matter, eternal, immutable. essence of the 
first mover is different from that of 
indivisible, because is 

itself’; and eternal, because cause nothing can 
motion itself is eternal: (this is a gratuitous assumption, ) 
This power is an in intelligence ; y in 
contemplation of himself; the first cause of all mo- 
tion ; and, in fine, the Being of Beings, or God. 

As to the soul, he said that it was ‘te of ac- 
tion in an organized body possessing life potentially. 

ifying the motion of: 
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It does not move itself, for whatever moves is moved by 
some other moving power. It isnot arare body compos- 
ed of elements ; for then it would not have perception, 
more than the elements which compose it. The soul 
has three faculties, the nutritive, the sensitive, and the 
rational ; the superior ‘comp: ehending the inferior po- 
tentially. The nutritive faculty is that by which life 
is produced and preserved. The sensitive is that by 
which we perceive and feel ; it does not perceive itself, 
nor its organs, but some external object, through the-in- 
tervention of its organs, which are adapted to produce 
the sensations of sight, hearing, smell, taste, and touch. 
The senses receive sensible species or forms without 
matter, as wax receives the impression of a-.seal ‘with- 
out receiving any part of’ its substance. The external 
senses perceive objects, bat it is the common or inter- 
nal sense which observes their difference. 

He defined the mind to be the principle by which 
we live, perceive, and understand. When he attempted. 
to form an abstract conception of this principle, he saw 
that there must be some substance which enjoys such, 
perfection, as to be capable of performing this function: 
and in defining this substance, he made use of a term, 
which his followers suppose to express some very pro- 
found and recondite meaning: he called it Entelecheia, 
that is,, perfection, or perfect energy. This word was. 
conceived to be so very mysterious, that Hermolaus 
Barbarus, who translated the Rhetoric, and other pieces 
of Aristotle, is said to have implored the assistance of 
a divinity to enable him to understand its meaning : 
had he obtained this favour, it is probable that he would 
have been farther advanced than Aristotle who framed 
it. It was differently understood by different authors, 
according as it suited their particular views, and is 
thus explained by Leibnitz to accommodate his leading. 
hypothesis: Nomen Entelechiarum imponi possit omni~ 
bus substantiis simplicibus seu monadibus crealis. 

Aristotle’s metaphysical notions respecting matter 
were very singular, and we believe we may say incom- 
prehensible. This, of course, is not admitted by adepts, 
who maintain that he has given us the only intelligible 
views on the subject. We shall allow the master and 
the scholars to explain their own ideas. Matter, ac- 
cording to Aristotle, iseither zgary or xgocsyns ; that is, 
primary ov proximate. Thus, iron and wood are not of 
the same. proximate matter; but their primary or ele- 
mentary matter is the same. If the primary matter 
did not exist, neither could the proximate or immedi- 
ate, The primary matter is neither earth, nor air, nor 
fire, nor water ; itis neither hot, nor cold, nor dry, nor 
moist, nor solid, nor extended. It isthe universal ele- 
ment, but can never become objective to sense. Spi- 
noza, who was an acute sophist, and a deep-read, though 
we cannot think a profound metaphysician, availed him- 
self of these sublimated, or rather incomprehensible 
notions of matter, to establish his system of universal 
materialism, by which he makes-Deity himself mate- 
rial.. The French philosophists, during the revolution: 
ary phrenzy, went still farther than this; and one of 
them had the insanity to announce, that he hoped soon 
to be able to ascertain the particular form of crystalli- 
zation which constituted Deity !_ Spinoza, like Aris- 
totle, contended that primary matter, or substance as 
he calls it, is something completely distinct from any 
of its modifications, in order to. elude the objections 
which had been urged against his system, from tite mu- 
tability and divisibility of matter. For it, was said with 
justice, that if Deity was material, the self-existent and 
eternal principle which Spinoza admitted must be mu-~ 
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table and divisible, which is absurd. Sir William Drum- Metaphy- 
mond, in his academical questions, has. given a pretty 
full exposition of the physical and moral system of Spi- 
noza, and has given every advantage to the interlocu- 
tor who supports it, without adducing any counterba~ 
laneing refutation. , avin € 

His design in this was singular; for he is any thing 
but a Spinozist. . But ,as his object is to explode the 
existence of matter, independent of the perceptions of 
mind, he seems to wish to terrify his readers into his 
doctrine, by stating the dangerous consequences which 
result from admitting the independent existence of mat« 
ter. The experiment is a little dangerous ; for were 
there no medium between Spinozisn: and idealism, a 
good part of mankind might be puzzled how to form a 
decision. But there is a medium; and whatever diffi< 
culties may attend the conception of matter as existing 
independent of our. perceptions, it. certainly involves 
no impossibility. fede as iT Reivers 

If our readers find any difficulty in forming a con- 
ception of matter abstracted from all its qualities, they 
shall have the benefit of Mr. Harris’s illustration: “ We 
gain a glimpse of it by abstraction, when we say that 
the first matter is not the lineaments and complexion 
which make the beautiful face ; nor yet the flesh and 
blood which make those lineaments and that com« 
plexion; nor yet the liquid and solid aliments. which 
make that flesh and blood ; nor yet the simple bodies 
of earth and water which make those various aliments; 
but something which, being below all these, and sup-~ 
porting them all, is yet different from them all, and-es« 
sential to their existence.” ya 

But our elegant author is not content with giving us 
a glimpse of this subtile and evanescent substance : «* We 
obtain a sight of it, he observes, when we say, that as 
is the brass to the statue, the marble to the pillar, the 
timber to the ship, or any one secondary matter to any 
one peculiar form, so is the first and original matter to 
all forms in general.” i" 

This certainly seems to. be pushing matter to the 
very verge of existence ; and, therefore; Sir William 
Drummond, a keen immaterialist, observes, that we 
had better pause before we break the bubble. of the ideal 
philosophy, lest it be all that is left to save us from 
utter annihilation. 

The metaphysics of Aristotle formed the text book 
on these subjects to Europe and’ the world, for many 
centuries, .The Arabians were as great adepts as the 
monks of the dark:ages. To be able to comprehend 
and to wield the Organum of Aristotle was/considered 
as the highest attainment.im_ knowledge, and the, most 
desirable accomplishment in literature. It was reckon- 
ed presumptuous, and almost heretical; to,call his au- 
thority in question. Of this we have a remarkable 
proof in the fate of Peter Ramus, an intrepid impugner 
of the Aristotelian philosophy. _ His bold attacks on a 
system which had been admired for so many ages, gave 
great offence. His antzgonists, however, attacked him 
at first only with arguments. But finding him-refrac- 
tory, or rather too strong for them, they proceeded to 
harsher measures. He was accused of an attempt to 
subvert both religion and philosophy ; and though he 
challenged his opponents toa public, disputation, he 
could not. obtain an impartial hearing ; and was pro- 
hibited by Francis-I. from writing or teaching philo- 
‘sophy. This sentence was.afterwards reversed by Hen-  - 
ry II, and) Ramus was appointed regius professor of 
eloquence and philosophy, and afterwards of mathe- 
matics. His enemies, however, became more virulent: 

, %. 

sics- 
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Metaphy- when it was found that Ramus favoured ‘Supreme Being, ing all-the attri —— 
x ocinsiplan of the reine # war obliged dy conien ope erptonen cnr) pam seribein, Mewes 

His reasoning is ingenious, and we shall give it in his jy ~ 
own words: ~* Quia Dei, sive entis summi ideam ha- argument the principal univermties, he unfortunately re- 

solved to return to Paris, where»be lost his life by the bemus in nobis, jure possumus examinare, a quanam for the ex- 
hand of a hired assassin in the infamous massacre of causa illam babeamus: tantamque in ea immensitatem istence of a 
St. Bartholomew's eve.  inveniemus, at ex eo simus Certi, non posse illam God. 

en ee 
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Thomas Aquinas, Dans Scotus, and 

The result was a —- 
the mutility of the Aristotelian , and an indig- 

jous contempt of ite quibbles and 
What does it contribute, says he, 

¥ : | 7 t ~ ‘ i Li E & ' 
ZI 
ist the authority of Aristole in physical researches ; 

Descartes soon began to think for himself, and to 
anew method of studying the phi y of the 
mind. . The first did was to dismiss 

his mind all reverence for any ing doctrines 
He went farther still, for he attem 

previous belief which was not established 
von. ‘The first point, then, was to ascer- 

the reality of his own existence; and we should 
think it would not have been very easy to have done 
this to the satisfaction of a man who seriously doubted 
of it. He satiefiest: buneclf on this int, however, by 

ig 

nobis fuisse inditam, nisi a re, in qua sit revera omnium 
perfectionam complementum, hoc est, nisi a Deo reali- 
terexistente. Est enim lumine naturali notissimum, non 
modo a nihilo nihil fier ; nec id quod est perfectius ab 
eo quod est minus perfectum. ut a cause efficiente et 

i produci; sed neque etiem in nobis ideam sive 
imaginem ullius rei esse posse, cujus non alicubi, sive in 
nobis ipsis, sive extra nos, archetypus aliquis omnes 
ejus perfectiones reipsa continens, existat. Et quia 
summas illas perfection. s, quarum ideam habemus, nul- 
lo modo in nobis reperimus, ex hoc ipso recte concludi« 
mus eas in aliquo a nobis diverso, nempe in deo, esse ; 
vel certe aliquando fuisse, ex quo evidentissime se- 
quitur, ipsas adhuc esse.” Princiy Phalosoyh.pars prima, 
Thisis ps as goodan a priori argument for the ex-. 

istence of a God as Dr. Clarke's; and indeed, in -ome re- 
spects,iti-notunlike it. Dr.Clarkeseemstohave borrow« 
ed his argument from the following passage in Newton's 
Princyma: “ Eternus est et infinitus, omnipotens, et om 
hisciens , id est durat ab eterne in eternum, et alest ab 
infinite in infinitum, Nonest eternitas et infinitas, sed 
eternus et infinitus ; non est duratio et spatium, sed 
durat et adest. Durat semper, et adest ubique ; et exis- 
tendo semper et ubique durationem et spatium consti- 
tuit.” We would have willingly travelled out of our way, 

powerful genius of Bacon, completely under-. at any time, to exhibit such a sublime specimen of meta- 
physical theology, Dr. Clarke las made the following 
use of it: Space and time, he observes, are only ab- 
stract conceptions of an immensity and eternity, which 
force themselves on our belief; and as immensity and 
eternity are not substances, they must be the attributes 
ot a Being who is necessarily immense and eternal. 
We shall by and by examine the foundation of this ar- 
gument, 

Descartes having satisfied himself as to the existence 
of a God, no longer hesitates in acknowledging the 
reality of an external world ; for he concludes that the 
God whom he serves will not deceive him; as a desire 
to deceive can only proceed from malice, or fear, or 
weakness; none of which qualitiescan ever apply to Gol, 

Descartes ed the common theory respecting per- Theories to: 
ception. Till his day, and long after it, nobody doubt. ¢xp!ain 
ed that certain images were propagated from boilies, in ?**eP'!on- 

evidence he, has for Wve existence of any other object or 
substance bevides himself. He had been accustomed 
to believe in an external world ; on reflettion, however, 
he found that all he knew of that world was in him- 
self; and therefore he was entitled to doubt the reality 
of its existence ; sane superior being might 
have desired to deceive him. But he is sure he cannot 
be deceived as to the axiom by which he proves his 
own extence. Fallat me quisquis porest, wunquam 
tamen ffeil ut whi sun quamdiu me aliquid esse cogi/a- 
bo. After the utmost reflection, he finds that he had 
believed the existence of external objects only eaco ali- 
que impulen ; and he now proceeds to search for argu- 
ments. And first, he satisfies himself that there is a 
Gord ; for he ean form a clear idea of his perfections ; 

which he knows do not exist in himself; 
vince he entertains the idea of them, there must be 

ah archetype of that idea; and this carries him at once _bedy acts on spirit, or this.on 

some unaccountable manner, which produced ideas in 
the mind: Aristotle, as we have already stated, illus. 
trates this, by saying that the senses. receive sensible 
species, or forms, without matter, as wax receives the 
impression of a seal, without receiving any part of the 
sabstance.. The received maxim.among the Peripatetics, 
and we do not see how it can be disputed, is, that no- 
thing can act where it is not; and ‘ore, if matter 
be different from mind, there must be some medium 
interpored to bring them, a* it were, into contact. This 
opinion has given rise to a variety of theories half me- 
taphyscal, half physiological, such as that of animal 
spirits, or as the vibrations of Hartley, and the like, with 
a view to explain the way in which the immaterial sub. 
stance of the soul is acted upon by external objects. 
We conceive all such attempts to be futile; nor can we 
form any conception of contact between a material and 
an immaterial substance ; or of the manner in which 

material substances, An 
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author of some celebrity*, has advanced a very extra- 
ordinary hypothesis to explain this mysterious subject ; 
we shall give a part of it in his own words, to caution 
our readers against the danger of theorizing: * Were I 
permitted to conjecture in a matter where nothing bet- 
ter than conjecture can be had, I should suppose spirit 
naturally penetrable, but capable of rendering ‘itself so- 
lid upon occasion, with respect to particular bodies, 
and that hereon our activity depends. I have former- 
ly given my reasons for imagining, that the force where- 
with we move our limbs, is derived from the animal 
circulation rushing into the muscles through certain 
nerves, and that the orifices of these nerves are provid- 
ed with stoppers, which the mind draws up at pleasure 
to give the animal spirits admittance ; now what should 
hinder our conceiving these stoppers pushed up by lit- 
tle hairs, or fibres, whose other ends lie within our 
spiritual part ¢, which, by its natural penetrability, ad- 
mits them into the space where it resides? But, upon 
the mind rendering itself solid with respect to any par- 
ticular fibre, it is driven forward, thereby lifts up the 
stopper, and opens the passage into the nerves; until 
volition, forbearing to act, the penetrability returns— 
the fibre, no longer pressed, falls back to its former sta- 
tion, the stopper following, closes the passage, and mus- 
cular motion ceases.” 

The author proceeds in the same style; but we have 
given enough to exhibit a complete specimen of me- 
taphysical absurdity, or rather of the danger which 
must always attend physiologico-metaphysical specu- 
lations. 

Locke is by far the most celebrated metaphysician 
in modern times, There is a perspicuity and good 
sense apparent in his writings, which insures the at- 
tention and good-will of the reader. He carefully ba- 
nished the pedantic phraseology of the schools; and 
the world was astonished that subjects so profound 
should be rendered so simple. Even yet he-1s scarce- 
ly considered by some as a metaphysician, solely, we 
believe, because he employed the language of common 
life and common sense, in illustrating some of the pro- 
foundest points in ontology and psychology. For- 
merly none but the initiated dared to approach these 
subjects. They were discussed in a peculiar language, 
which was as remote from the common conceptions of 
mankind, and as unintelligible to common understand- 
ings, as the signs of free-masonry are to the uninitiat- 
ed. Socrates was said to have brought philosophy 
down from heaven: and we may at least say of Locke, 
that he has brought metaphysics down from the clouds, 
and planted them in a congenial soil, and reared them 
with proper culture on. the surface of this earth. Per- 
haps no one ever accomplished so much on such a 
subject, with fewer errors, and fewer marks of failure. 

* Tucker. 
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In the article logic, we have pointed out what we cot- 
ceive to be deficiencies or mistakes in his reasoning ; 
but we shall have conveyed to our readers an impres- 
sion very different from our real feelings, if they ima- 
gine that we do not entertain the very highest reve- 
rence for the genius of Locke, and the highest grati- 
tude for the important services which he has perform- 
ed, in rendering easy and attractive the science of me- 
taphysics and the study of the human mind. 

Descartes had said that the Peripatetic philosophers 
resembled blind persons, who, in order to equalize the 
combat with persons who had the use of their eyes, 
endeavoured to draw them into a dark cavern, where 
vision could be of no use to them. It is impossible 
not to admit the justice of the remark, for if ever there 
were any who darkened counsel by words without 
knowledge, this charge may be applied to the schools 
men who adopted the philosophy of Aristotle. No 
small part of the merit of Locke consisted in sweeping 
away this useless rubbish, and in teaching mankind to 
define their ideas and conceptions before they attempt- 
ed to reason about them. 
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We are extremely sorry that an attempt has been Kant. 
made in modern times to veil philosophy in her ans 
cient mystery, with a view to exclude her from the 
rofane eyes of the vulgar. This attempt consists not 

in reviving the phraseology of the Peripatetic school, 
but in the invention of a set of new terms equally ins 
comprehensible, and i ag susceptible of ambiguity 
and misconception. The author who has made this 
attempt is Kant, the founder of the Critical and Tran 
scendental Philosophy, as it is called in Germany. We 

shave never been fortunate enough to meet with any 
who puree to comprehend his system; and for 
ourselves, we have never yet attempted it. We will be 
excused for this confession of our ignorance, after the 
following declaration from Mr. Stewart. ‘ As to 
Kant’s own. works, I must fairly acknowledge, that 
although I have frequently attempted to read them in _ 
the Latin edition printed at Leipsic, I have always 
been forced to abandon the undertaking in despair, 
partly from the scholastic barbarism of the style, and 
partly from my utter inability to unriddle the author’s 
meaning. Wherever I have happened to obtain a mo- 
mentary glimpse of light, I have derived it not from 
Kant himself, but from my previous acquaintance with 
those opinions of Leibnitz, Berkeley, Hume, Reid, 
and others, which he has endeavoured to appropriate to 
himself under the deep disguise of his new phraseolo- 
gv |.” This mode of philosophizing deserves to be re- 
probated and exploded; and we sincerely hope that 
the German adepts will never be able to make a sys« 
tem of mysticism popular in any country which Eos 
been imbued with the philosophy of Locke |]. 

+. There is a curious coincidence between this wild notion and one advanced by M. Formey. to account for the phenomenon of dream- 
ing. He supposes, like Hartley, that sensation is carried on entirely by means of vibrations, which are communicated through the nerves, 
from the first point of contact till they reach the farthest extremities, which are dipped in a spiritual fluid. It is worthy of remark, that this 
Essay of Formey’s is published in the Transactions of the Royal Academy of Sciences and Belles Lettres at Berlin, in the year 1746, three 
years before the appearance of Hartley’s Observations on Man. This author, then, has anticipated both Hartley and Tucker. The coinci- 
dence is curious ; and we should be inclined to suspect them of plagiarism, had the thought been worth stealing Formey’s words are, “ Les 
emanations de ces corps, ou leur parties méme heurtants nos nerfs, les ebranlent a la surface de notre corps, et comine lorsqu’on pince ube 
corde tendue, dans quelque endroit que ce soit, toute la corde ttemousse; de méme, le nerf est ebranlé d’un bout a T’autre, et l’ebranlement 
de l’ext#émité interieure est fidelement suivi, et comme accompagné, tant cela fait promtement, de la sensation qui y repond.” We can- 
not help thinking the coincidence between this doctrine and Hairtley’s too striking to be accidental. Now for Tucker’s penetrable spiritual 
substance: ** On concoit de plus aisement que cette extremité interieure est la plus facile a ebranler, parce que les ramifications dans les- 
quelles elle se termine sont d’une extreme tenuité, et qu’elles sont placées a la source méme de ce fluide spiritueux, qui les arrose, les pe- 
hetre, y court, y serpente, et doit avoir une toute autre activité, que lorsqu’il 4 fait le long chemin qui le conduit 4 Ja surface du corps.” 
~ An attempt is made to explain Kant’s system in the second number of the Edinburgh Review. See also Sir W. Drummond’s Acade- 

mical Questions, and De Gerarido, Hist. de Systemes, tom. ii. p. 208, 209. 
|| See the article Kan, where‘ gerieral view of his philosophy is given by a gentleman who has read, and probably understood 

his works, Ep. 
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; Mbtophy- For some account of the leading principles of Locke's 

some strictures upon them, see the article 

gular and opposite conclusions to which they have been 
made subservient. For, on the one hand, adh 2% 
rise to the system of Berkeley, Hume, and other ideal- 
ists, ee ee Cee 

Eid thalépatteras do Toully exiot nthe bodioa then 
Sepory"tiee vos theah postin tat p' eade Ween. 
ery qualities have no resemblance of them at all. There 
is like our ideas ing in the bodies them- 
— are in bodies we inate 1 melon 
only « power to those sensations in us; 
Fale choca Chr aveuean tween; tries te crea 
bulk, . and motion of the insensible parts in the 

On these dats Berkeley builds hie system. “They Berkeley's - 
arguments who assert,” says he, “that figure, motion, and the rest 
for the the primary or original qualities, do exist without 
noo-ex ‘the mind in ing substances, doat the same time 

i 
Hl 
El rf " : = : 
‘lt a i is HH 

ties, 
other sensible qualities are, there must be these also, to 

in the mind, and no where else.” 
ore we advert to the way in which these argu- 

ments have been answered, we may take notice of the 
consequences which are supposed to flow from them. 
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These are thought to amount to nothing less than the + Metapby- 
unhinging of all belief, and the introduction of uni- — "!* 
versal scepticism. Nothing certainly could be farther 
from the intention of the amiable and ingenious author. 
For, in the preface to his Dialogues, he says, “ If the 
-principles which I here endeavour to te are ad-~ 
mitted for true, the consequences I think that eviden 
flow from them are, that atheism and scepticism will 
be utterly destroyed; many intricate points made plain ; 
great difficulties solved ; speculation referred to prac- 
tice; and men reduced from paradoxes to common 
sense, 

In bee nothing was ever so completely misunder- 
stood misrepresented as the system of Berkeley, 
and that too by men of some name in philosophy. 
Berkeley anticipated these conclusions, and, in our = 
nion, gives a most triumphant refutation of them. To 
do him full justice, we use his own words: “ I am ofa 
vulgar cast,” gays he, “ po enough to believe my 
senses, and leave things as | find them. It is my opi- 
nion, that the real things are those very things I see, 
and feel, and ive by my senses. That a thing 
should really pe a by my senses, and at the 
same time not really exist, is to me a plain contradic- 
tion. When I deny sensible things an existence out 
of the mind, | do not mean my mind in particular, but 
all minds. Now it is plain they have an existence ex- 
terior to my mind, since | find them, by experience, to 
he i ent of it. There is, fore, some other 
mind wherein they exist during the intervals between 
the times of my perceiving them, as likewise they did 
before my birth, and would do after my annihilation. 
And as the same is true with to a}l other finite 
created spirits, it necessarily follows that there is an 
omnipotent eternal mind, which knows and compre- 
hends all things, and exhibits them to our view in such 
a manner, according to such rules as he himself 
hath ordained, and are us termed the laws of na- 
ture.” 

No man who knows any thin af igs hy can 
doubt that all this is perfect ible, and, i receiv. 
ed in the way in which aly has explained tt, could 
have no unfavourable influence on the conduct, the 
happiness, and the hopes of men ; and we may affirm, 
without hesitation, that it is grossly misrepresented, 
and indeed totally misunderstood by Beattie, when he Berkeley's 
says, “ It is subversive of man’s most important inter- system of- 
ests, as a moral, intelligent, and percipient being ; and ‘¢° ™isun- 
not only so, bat also, if it were universally and seri- “°° 
ously adopted, the dissolution of society, and the de- 
struction of mankind, would necessarily ensue within 
the compass of a month.” So it not Plato, who 
conceived it possible that life might be a continued 
sleep, and all our thoughts and sensations only dreams. 
Beattie seems to have confounded the principles of Ber- 
keley with those of Pyrrho, who also denied the exist- 
ence of the material world, in the most unqualified 
sense ; so that his friends, as it is reported, were obliged 
to accompany him wherever he went, that he might 
not be run over by carriages, or fall down precipices. 

We neal think — Mr. omer the most candid of 
all philosophers, scarce ven a fair view of Ber- 
keley’s system, when epuilg it with that of the Ve- 
danti school among the Hindoos. “ The difficulties,” 
says Sir William Jones, “ attending the vulgar notion 

material substances, induced many of wisest 
among the ancients, and some of the most enlightened 
among the moderns, as well as the Hindoo philosophers, 
to believe that the whole-creation was — an energy 
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Metaphy- than a work, by which the infinite mind, -whovis_pre- 

sits. 
. —_—\— 

Hume, 

His scep- 

sent at all times, and in all places, exhibits to his crea- 
tures a set of perceptions like a wonderful picture, or 
piece’ of music, always varied, but always uniform.” 
And again, “ The Vedantis, unable to form a distinct 
idea of brute matter independent of mind, or to con- 
ceive that the work of supreme goodness was left a mo- 
ment to itself, imagine that the Deity is ever present 
to his work, #nd constantly supports a series. of per- 
ceptions, which in one sense they call illusory, though 
they cannot but admit the reality of all-created forms, 
oe far as the happiness of creatures can be affected by 

em.” : 
. Mr. Stewart says, that this creed of the Hindoos has 
not the most distant affinity. in its origin or tendency, 
to the system of idealism, as it is now commonly un- 
derstood in this part of the world; the former taking 
its rise from a high theological speculation ; the latter 
being deduced as a sceptical consequence from a parti- 
cular hypothesis concerning the origin of our know- 
ledge, inculcated by the schoolmen, and adopted by 
Locke and his. followers. Whatever difference there 
may be as to the origin of the ideal system and that of 
the Hindoos, there can be little doubt that Berkeley’s 
principles led him to nearly the same conclusions. The 

ssage already quoted seems clearly to prove this ; for 
e says, * It necessarily follows, that there is an om- 

nipotent eternal mind. which knows and comprehends 
all things, and exhibits them to our view in such a man- 
ner, and according to such rules, as he himself bath 
ordained, and are by us termed the laws of nature.” 

On this system of Berkeley was founded the con- 
temptible scepticism of Hume. We could respect an 
honest sceptic who erred in his researches after truth. 
But Hume was not an honest sceptic: he had as little 
faith in his scepticism as in the creed of his country, 
and was actuated solely by vanity, in the attenipt which 
he made to unhinge the belief of mankind. It has 
been beautifully observed by Mr. Stewart, that his aim . 
was, not to interrogate nature witha view to the dis- 
covery of truth, but, by a cryss-examination of nature, 
to involve her in such contradictions as might set aside 
the whole of her evidence as good for nothing.” (Phil. 
Essays.) Berkeley having said, that matter and all its 
qualities have no existence but in the ideas which are 
in our own minds, Hume proceeded a step farther, and 
endeavoured to shew that nothing could exist but the 
impressions of our own minds ; by which argument he 
wished to sweep away the world of spirits, and the Fa- 
ther of spirits. This is a pitiful sophism, which Ber- 
keley foresaw and obviated, He introduces one of the 

ticism fore. Interlocutors in his dialogues as drawing these very 
seen, and consequences from his principles :_ ** In consequence of 
obviated by your own principles, it should follow, that you are only 
Berkeley. a system of floating ideas, without any substance to 

support them ; and as there is no more meaning in spi 
ritual substance than in material substance, the one is 
to be exploded as well as the other.” To this the other 
speaker, who supports Berkeley’s principles, answers ; 
« How often must I repeat, that I know, or am con- 
scious of my own being, and that I myself am not my, 
ideas, but something else ; a thinking, active principle, 
that perceives, knows, wills, and operates about ideas? 
I know that I, and the same self, perceive both colours 
and sounds; and that a colour cannot perceive a sound, 
nor a sound a colour; that I am therefore one inde- 
pendent principle distinct from colour and sound ; and, 
for the same reason, trom all other sensible things and 
inert ideas, Farther, I know what I mean when I af- 

-ports either ideas, or the archetypes of ideas.”’ 

METAPHYSICS. 
firm, that there is a spiritual substance, or support’ of Metaphy~ 
ideas, that is, that a spirit knows and perceives ideas. 
But I do net know what is meant when it is’said, that 
an unperceiving substance hath inherent in it, and sup- 

And 
afterwards he'says, ** My own mind and my own ideas 
I have an immediate, knowledge of ; and, by the help of 
these, do immediately apprehend the possibility of the 
existence of other spirits and ideas. - Farther,‘from my 
being, and from the dependency I feel in myself and 
my ideas, I do, by an act, of reason, necessarily infer 
the existence of a God, and of all created things in the 
mind of God.” ‘ 

Dr. Reid (whom we have heard called the Newton 
of pneumatology) admits, that Berkeley’s system was 
perfectly incontrovertible, according to the received 
doctrines respecting the origin of our ideas. He em« 
ploys a distinction which Berkeley himself had intro-« 
duced, and says, that although we cannot have an zdea 
of matter, as an idea can exist. only in the. mind, yet 
we may have a notion of it; as Berkeley himself ad- 
mits, that though he cannot have an idea of. God, yet 
he can have a nolion of his existence.. But Reid says 
this only to combat Berkeley's. pretended demonstra- 
tion of the impossibility of the existence of material 
substances: he does not attempt to prove the actual 
existence of matter, but assumes it as an axiom which 
cannot be proved, because there is no truth plainer 
than itself. Now, though we do not pretend to say 
that Descartes was completely suhatestul in his attempt 
to demonstrate the existence of a material world, yet 
.we certainly do think him completely successful in de- 
monstrating the possthilily of its existence. 

S1CS, 

He admits Descartes 
the possibility of Berkeley’s system, though no one had demon- 
then promulgated it to the world; for he says he con- trates that 
ceived it possible, that his waking thoughts and sen 
tions might be of the same nature with those which 

Sa- the exist- 

ence of 
matter is 

passed through the mind in sleep, which he knew could possible. 
not proceed from external objects. His maxim being 
to doubt of every thing till 1t was proved by demon« 
stration, his first ground of doubt as to the existence - 
of the external world is stated in these words: ‘* Quod 
nulla unquam dum vigilo me sentire crediderim, que non 
eliam inter dormiendum possim aliquando putare me sen= ° 
lire: cumque illa que sentire mihi videor in somnis, non 
credam a rebus extra me positis mihi advenire, non adver= 
‘tebam,. quare id potius erederem de iis que sentire mihi 
videor NeaneR. Meditatio sexta.” This is certainly 
giving all due advantage to the system which he was to 
oppose. He then proceeds to state the arguments which 
‘induced him to believe that matter might exist. He 
says, that whatever we can clearly conceive is possi« 
ble ; that we are conscious of certain faculties of the 
mind, such as sensation, imagination, and the like; 
but that we cannot conceive these to exist except in an 
intelligent substance, In the same. manner, we are 
forced to recognize certain powers, suchas motion, 
change of shape, and the like, which we must also 
consider as belonging to some substance, otherwise they _ 
would be inconceivable. But it is evident these powers, 
of which we have such a clear conception, must belong 
to corporeal or extended substance ; for they are incon« 
ceivable as applied to mind. . 
We are not sure that any thing more satisfactory has 

been written in answer to Berkeley, than these argu- 
ments of Descartes, which were written so long before 
he was born. _In fact, they appear to us to give exact- 
ly the same evidence for the existence of matter, as we 
have for our own existence ; and this is, on all hands, 

, 
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philosophy bas been, the denial of the existence of the 
material world by Berkeley = his — This 
consequence naturally enough arose out of the receiv. 
ed doctrine ra ess eae and icularly from 
Locke's assertion, that the ideas of the primary quali- 
ties of matter were actual resemblances; whilst he ad- 
mitted, that the ideas of the secondary qualities were 

j only sensations in our own minds. Berkeley easily 
ived, that there could be no more resemblance 

ween extension and the idea it preduced in the mind, 
than between the sensation of smell and the object 
which excited it; and on this he built his system. 
D’Alembert, though a disciple of Locke, had much 
more correct views on this subject: he says, that the 
sensation by means of which we arrive at the know- 
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Or his argument may be put thus: If we can form 

an idea apranatemtenattn, Geom tp. welt 
may exist ; and 

ledge of extension, is, in its nature, as incomprehensi- 
ble as extension itself. And, in the Preliminary Dis- 
course to the Encyclopedic, he says, that as there is no 
relation whatever between a sensation and the object 
which excites it, or to Mee oe refer - we oa 
trace, by reasoning, an ible passage from the one 
to the = joe, Ae 7 tars thinks, that it is by a 
species of instinct that we are forced across the gulf 
which separates mind from matter ; a mode of reason- 
ing very nearly coinciding with that of Dr. Reid. 

Ve now tarn to the consideration of some other in- Conclusions 
ferences deduced by the continental philosophers from deduced 
Locke's principles, which are the very reverse of Ber- oe at 
keley's ideal scheme. If it is true that sensation is the erent! + 
inlet of all our knowledge, it seems to follow, as a na- t,. conti. 
tural , that there can be no ideas in the pentai phi- 
mind but such as have their origin in material and sen- losopherz. 

sible At least this is the use whicli has been 
made of Locke's doctrine by the materialists on the 
continent. We shail see by and by, that other conti- 
nental writers give a very different in ion to it, 

The doctrine of the materialists, as deduced from pigerot. 

cannot exist in a spiritual substance, they must be 
a ea ae other sub- 
stance of which i 
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jon, that, if we are deceiv- 

ae matter, we may be deceived 
in every thi ; nothing is more certain. 
The tate of Descartes’ colebriand i 

cash ae ns ae 

may be teduced has been compared to that ridi- 
— by Cicero : Si lect, beat lucet autem; lucet igi 
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ble returning 

Locke's’ principles, is thus stated Diderot, *in the 
6th volume of his works. We use the words of Mr. 
Stewart with very little alteration, which combine the 
light of a commentary with the fidelity of a translation. 
“ Every idea mast necessarily, when brought to its 
state of ultimate decomposition, resolve itself into a 
senuble tation or picture ; and since every thing 
in our w ding has been introduced there by the 
channel of sensation, whatever proceeds ont of the un- 
i oreree | is either chimerical, or must be able, in 

y the same road, to re-attach itself to, its 
sensible archetype. Hence an important rule in phi- 
losophy, that every expression which cannot find an ex. 
ternal and a sensible object to which it can attach it. 
self, is destitute of signification.” 

These are certainly most portentous consequences of 
Locke's doctrine, and such as neither he nor any of 
his sober admirers ever con’ They are made 
the foundation of the most avowed and unqualified 
materialism ; and are employed to us that we 
ought to reject from the book of human knowledge, 
every word which does not present a notion copied 
like a picture or image, from some archetype among 
the objects of ome ete 

Such are the natural consequences of i 
too literally the maxim of the schools, common 
posed to have been prescribed by Aristotle, but which 
was framed im Jatter times, as a corollary deducible 
from his doctrine. The maxim, Nihil est in intellectu, 
quod non fuit prius in sensu, when literally understood, 
must necessarily, we should think, lea 

M 
to material. 

ing Maxim of 
SUp- the schools. 
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Metaphy- ism: for it implies that the senses are the beginning and 
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nitz. 

Error of 

the mate- 

rialists. 
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able—that 
thought 
should re- 

sult from 

any combi- 
nation of 

matter. 

the end of all our knowledge; a maxim which might 

easily be employed to cut up by the roots metaphysics, 

ethics, and religion. It is unfortunate that these scep- 

tics, who have so eagerly perverted the doctrine, did 

not attend to a most judicious criticism made by Leib- 

nitz, on the fundamental principle of Locke’s system. 

It is in these words: Nempe, nihil est in intellectu, 

uod non fuerit in sensu, NISI PSE INTELLECTUS. Had 

ume attended to this, he never would have con- 

founded mind with its impressions, nor supposed it 

possible for them to exist but in a spiritual and intelli- 

gent substance. 
The error of Hume, as well as of the continental 

materialists, who attempt to build their systems on 

Locke’s principles, consists in this, that they view the 

mind merely as a kind of intellectual machine, or @s- 

thetical instrument, which receives impressions some- 

thing in the same way as a camera obscura, with this 

only difference, that the figures, once introduced, re- 

main as it were in some quiet corner, till, on the in- 

troduction of some of their old friends, they start forth 

to renew their acquaintance. But in all these theories 

the attention is confined entirely to what may be called 

the mechanism of perception, whilst no regard what- 

ever is paid to the perceiving principle. It would be 

just as rational to suppose that a clock not only indi- 

cates the hours, but perceives and calculates the flux of 

time, as to suppose that any sensation whatever could 

arise in a mere material substance; the very concep- 

tion of which implies that it is insentient. To say 

that extension, figure, motion, solidity, &c. can ever by 

any possible combination become susceptible of thought 

and volition, is as inconceivable, and as utterly repug- 

nant to every principle of sense and reason, as it 

would be to suppose that a thing may be itself and its 

contrary at the same time; or that a figure may be at 

one and the same time a square and a circle; or that 

light and darkness may exist in the same place, and at 

the same instant. In short, the sceptics confound 

themselves and their followers, by making the mind 

itself the instrument of sensation, instead of ascribing 

this office to the organs of sense, with which the body 

js furnished. So distinct is the mind from the mate- 

rials furnished. by the senses, that we firmly believe its 

most important feelings are independent of the senses : 

we mean the feelings of pleasure and pain, which are 

coeval with our existence as sentient beings, and may 

be, nay, we doubt not, must be perceived, before the 

senses are called into exercise. Ail that the senses do, 

so far as the mere animal is concerned, is to supply 

those pleasures which the mind desires, or to remove 

the uneasiness which it feels: and we have elsewhere 

supposed, and we think it incontrovertible, that the 

mind may continue susceptible of pleasure or of pain 

in the absence of all the external senses. Take away 

sight, hearing, taste, and smell, will a man then be in- 

capable of feeling pleasure and pain? No. Take 

away the remaining sense of touch; is he then an in- 

sentient mass? 0: pag 4 his wants, and he will 

still be happy, so far as his mere animal existence is 

concerned. 
We have seen some very sober philosophers leading 

themselves astray with the greatest deliberation on this 

subject; puzzling themselves to which of the senses 

they should ascribe pleasure and pain, and the like; 

evidently supposing all along that the senses were 

themselves sentient, and not mere instruments of sen- 

sation. When a man sees with a'telescope a star invis 

HY SICS. 
sible to the naked eye, or hears with an ear-trumpet a Metaphy- 

sound otherwise inaudible, he would not surely say 

that the telescope sees, or that the trumpet hears: and 

it would be as improper, strictly speaking, to say that 

the eye sees or the ear hears: but it is accurate as well 

as philosophical language, to say that. we see with the 

eye and hear with the ear. Had the sceptical writers 

attended to this, they never would have confounded 

the mind with its ideas, and the thinkin principle 

with the instruments which it employs, a the per- 

ceptions of which it is conscious. 

_ It is true, indeed, we know matter only by its qua- A substra- 

lities, and mind by its operations: still, however, we tum neces- 

have an irresistible conviction that there is something **"Y 

more than the mere ‘qualities of matter to serve as a 

substratum, in which they must inhere, otherwise mat- 

ter could not exist; for the qualities of matter are not 

material, any more than the sensations of mind are 

sentient. In both’ there must be an invisible, incom- 

prehensible substratum, in the one case, as the recipient 

of qualities, in the other of sensations. And we have 

always been of opinion that, were the question to lie 

solely between the materialists and the idealists, every 

philosophical, as well as every pious mind, must, with~ 

out hesitation, give its suffrages in favour of the latter, 

and cling to them, as the best supporters of the dig- 

nity and immortal hopes of man. 

that Berkeley’s system is infinitely more intelligible 

than its opposite, we mean than that which would ba- 

nish mind from the universe; for in that case matter - 

would be inconceivable. 

We must therefore be content to embrace the old 

system, and admit the existence of mind and matter 

as ultimate facts, of which we can give no account, 

tenis ‘aie they would not be ultimate,) and as there- 

‘ore referable alone to the sovereign will of him who 

commanded all things to be as they are. It is sufficient 

that we know the existence of our own minds by con-~ 

sciousness, and the existence of the external world
 by 

perception. Of these two. points ‘we are absolutely 

certain, if there is any certainty in human knowledge; 

if there is not, it is equally in vain to argue on the one. 

side or on the other. This seems to be the conclusion 

to which Hume would wish to reduce us; and it is the 

conclusion of one who ought to be denounced as the 

assassin of human happiness. To the authors of all 

such attempts, the words of Seneca are peculiarly ap< 

plicable. Non facile dizerim, utrum magis irascor ts 

lis, qui nos njhil scire voluerunt, an illis, qui ne hoc qui~ 

dem nobis reliquerunt, nikil sctre.” 

But here we must observe, that though on the ad- The maxim 

mission of a material world, and of the infallibility of a ae 
oels 

Sees u 

and the other materialists, deduced from these soc 
ed ieee | 

the scholastic maxim, Nihil Suit in intellectu, — non 

fuit prius in sensu, the consequences which Diderot, 

must naturally follow, yet on the scheme of 

the maxim of the schools is perfectly harmaless ; nay, 
it is 

the very foundation of his doctrine : and several of the 

continental philosophers have adopted Diderot’s pre- 

mises without coming to the same conclusion. In the 

Transactions of the Berlin Academy for the year 1757, 

there is a paper by M. Merian, in which he ad 

their fall extent, the very principles which Diderot 

makes the foundation of materialism, and argues that 

such consequences by no means follow from them. 

« Tf we are once fully ed,” says he, “ that sen- 

sation is the foundation of all our knowledge, we have 

only a single step to advance, to be convinced that all 

our knowledge consists of sensations. It is even im- 

For we say again, © 

q 

in M. Meri 5 

—_ 
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yet this author is not a inaterialist. He seems to adopt 
the opinion of Berkeley ;awithout, however, mentioning 
his name, or alluding to his system. For, in a subse- 
quent part of the same paper, he makes the following 
observations. “The materialists believe that the 

is all their own, when we admit that all the 

mpirtoale inks thar conea eewially injored by iritwalt ink their cause essentially inj y 
this concession. In this instance, both parties are un- 
der the influence of prejudice ; for what is that matter 
Seen alte 

afraid? Js at any thi than an assemblage of sen- 
sations ? The fundamental error of materialism lies in 

i % 
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mind to form an immediate decision respecting them. Metaphy- 
But in all this there is.no sensation: on the contrary, 8i¢* 
a 0 My sensation Rey oe exist en OM AY Coufminds 

i philosophi propriety: the memory, We jemory 
oa, merely par nom the x mae de past sensations ; and judg- 
and when these ha’ to excite an uncommonly live- ment with 
ly interest, so that the original feelings are reproduced, sensation. 
we could not, in strictness of speech, call that memory ; 
it is intense feeling ; it is, in the strictest sense of the 
word, senation. 
_ To complete his 

isa 
this suppositi ion: A question is agitated, the object of 
which is to decile. whether leslie or Gensecsity 
be the most useful qualities in the ruler of a state? 
And he attempts to prove, that this moral question 
is decided on the principle of sensation. For how, 
says he, would the orator, or the poet, represent 
this subject? The orator, he remarks, will present 
to the imagination three pictures: in the one lie will 
exhibit a just king condemning a criminal, and causing 
him to be executed: in another, he will represent a ge- 
nerous prince, _uine the doors of the prison, and 
striking off the fetters from the criminal; and, in the 
third picture, he would shew the same criminal, imme- 
diately on his escape from the prison, arming himself 
witha dagger, murdering citizens. Wasa te. . 

» he has only to prove next, that 
ion of sensation. And he makes 

the 
bibiting the visible signs em 
— Osa el, 

that the sentiment of horror which would 
mind could be ascribed to sensibilité 
ould sensibility ; 

ysical sensibility of Helvetius is a 
missible in philosophy. 

+ anid spi- Present spi- 
expressed. We have en. “tv! ideas 

Loore) that every word of *ft drawn 

from a ma- 
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enlargement of our faculties ; or between the progress 
of our minds, and that of vegetable nature ; and there- 
fore the one can be employed to illustrate the other 
without the smallest confusion, or the least danger of 
confounding their identity. We talk of cultivating the 
mind, or of cultivating a field, without the smallest dan- 
ger of mistake ; and we are as little apt to suppose the 
mind material from this mode of speaking; as we would 
be to mistake the respective culture of each ; or toima- 
gine that the manure employed to fertilize the fields 
could be applied to the improvementof the human mind. 

We can admit, then, without the smallest fear for the 
consequences, that even the words which express spiri- 
tual ideas have a material origin: they are merely the 
description of certain visible effects, by which the soul 
manifests its operations ; and, when we talk of a storm, 
or a conflict in the soul, we are merely borrowing what 
we conceive to be an analogous representation to make 
known the troubled state of our feelings. 
We may here observe, that though Helvetius adopts 

the same doctrine with Diderot, as to the origin of our 
knowledge ; yet he is not a professed materialist. He 

_says his doctrine is equally reconcileable with both 
plans ; and he very absurdly alleges, that the exist- 
ence of the soul as a thinking substance distinct from 
matter, is a doctrine which could only be established 
by the authority of the church. This is a very suspi- 
cious way of talking ; it was very generally adopted by 
Hume and all the sceptics who had not sufficient cou- 
rage to avow their disbelief of Christianity, but who 
brought it forward on all occasions, as patronizing du- 
bious opinions, and as establishing certain doctrines 
which they affect to spare because they are sheltered by 
its authority. Thus Hume, in the conclusion of his 
Essay on Miracles, after having attempted to demon- 
strate that a miracle was impossible, and therefore could 
not be believed on any principle of reason, affects to say 
that it was made quite easy by Revelation, and that there 
could be no difficulty in believing, when we were thus 
positively commanded to do so. Helvetius ‘was not 
distinguished for orthodoxy ; but what he says respect- 
ing the soul seems rather to be in opposition to Descar- 
tes’s pretended demonstration of its existence, than to 
have arisen. from any sceptical doubt on the subject. 
Though he perceived that the subject was, in its na- 
ture, not susceptible of demonstration, yet he foolishly 
imagined that it-was necessary to have some authority 
for believing it, not perceiving that ultimate facts, which 
admit of no proof, can be strengthened by no authori- 
ty, but must rest on the evidence of our consciousness 
or of our senses, according as they belong to mind or 
to matter. De l’Exprit, Chap. Prem. 

But it was not merely among the continental philo- 
sophers that Locke’s doctrines were perverted from their 
original purpose, and made subservient to a scheme of 
materialism. The opposite system, indeed, obtained 
much more eclat in this country, and the abettors of ma- 
terialism have scarcely acquired a name. Hartley, by his 
physiological theory of vibrations, seemed to give some 
countenange to it, though he himself: protests, and we 
believe with perfect sincerity, against any intention of 
deducing aaah a conclusion from his hypothesis. _ This 
we can easily believe, when we find Malebranche, whose 
epi doctrine certainly approached much nearer: to 

e sentiments of the spiritualists than to those’ of the 
materialists, holding exactly the same opinions with 
Hartley as to the immediate cause of sensation, La se- 
conde chose, says he, qui se trouve dans chacune des sen- 
sations, est Vebranlement, des fibres de nus nerfs, que se 
communique jusqu au ceryeau. There could not possibly 
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be a clearer anticipation of the Hartleian hypotliesis ; 
and it.must also be evident that this hypothesis“is en- 
tirely unsupported by proof: Hartley says that it is a 
sufficient proof of the truth of his hypothesis, that it ac- 
counts for all the phenomena of sensation and percep- 
tion: for, when dee key answers to the cipher, he says, 
we may be sure that we have found the true one. There 
is a fallacy in this illustration. When we meet with 
an unintelligible cipher, and at last discover the means. 
of explaining it, we may be sure that we have found the- 
right principle ; it can have no meaning or signification 
on any other. In the same manner, when we find a 
piece of mechanism designed for motion, a watch, for 
instance, standing still, or moving irregularly from the 
want of some particular wheels, and when we discover 
at last the wheels which exactly answer the purpose, we 
are sure they are the right ones. 

But these illustrations are totally inapplicable, either- 
to the phenomena of mind or to the laws of nature ; for 
here the machine is not standing still, it is in constant 
and regular motion: and the question is, not to disco- 
ver the wheel which is wanting, but the one which 
principally regulates the movements. Here any wheel 
in the series may be taken, according to the views and 
knowledge of individuals ; and it will account for the 
motions of all which depend upon it. But if we inquire 
what put our first material wheel in motion, we shall 
find that it either depends on another, or that it derives 
its motion from a spring, or a weight, or from water, or- 
wind, or steam, &c. Any of these will answer the pur- 
pose. In the same manner, the physical phenomena of 
the universe are equally explicable on the principle of 
Malebranche, who held that every effect was 
by the immediate eno sore of Deity ; or of Leibnitz, 
who maintained that there was a pre-established har- 
mony between cause and effect, in consequence of which 
they acted together, without influencing each other ; or 
of Spinosa, and the Materialists, who hold that. matter 
is eternal, and possesses in itself the principles of mo- 
tion; or of Berkeley, who contends that there is no mat- . 
ter, but all that we perceive is a vision of the mind. 
Each of these philosophers had a /ey which he thought 
was the right one. Hartley’s cipher has neither use nor 
meaning without the key. The phenomena of mind,. 
and of the visible universe, are equally interesting, al- 
though the real key should never be discovered. 

Metaphy- 
_ sics. 

roduced.. 

Hartley’s system has been adopted by Priestley and Priestley : 
Darwin, who have founded on it a system of materialism; 2nd Dar- 
Their views, in establishing this conclusion, were, no “™ 
doubt, very different. Darwin was regardless of conse- 
quences, in following out a philosophical theory, and was 
not withheld by any religious scruples from dismissin, 
mind from the universe ; whilst Priestley was led -to.. 
imagine that it would’materially strengthen his peculiar 
views of Christianity to suppose the soul material, -and 
naturally perishable along with the-body. In the Uni- 
tarian scheme which Priestley so warmly espoused, the - 
death of Christ seems to present an insurmountable ob- 
stacle ; and orthodox Christians ask why it should have - 
taken place, attended by so many circumstances of pain 
and ignominy, if no object of rest importance was to . 
be accomplished by it? Priestley’s answer is, that this 
event took place, that by our Saviour’s resurrection, 
the hopes of our naturally foc sna souls might be re- 
vived, and we might thus be authorized to aspire after 
immortality. To give currency to this conceit, this pre- 
cipitate and dogmatic reasoner chose to give up all.the 
natural atguments for the soul’s immortality, and to re« 
present it as a material substance, and by nécessary con- 
sequence, as he imagined, perishable in its nature. By 

Piece sy. wth ie aco 
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his own premises. For, even 
should it, on that account, be mortal? If 

the i could endow matter with the power of 
feeling, thinking, &c. which Mr: Locke seems to think 
does not imply an absolute absurdity *, and which Dr. 

4 as a thing ascertained, we do not 
conclude such a substance to be na- 

ishing. .In fact, we believe mat- 
ter to be as imperishable in its nature as mind itself. 
We see no process which can give us any idea of the 
annihilation of matter. We see alteration, decomposi- 
tion, division, dissolution, and all this without the loss 
of a si integrant particle of the original mass. We 

er, mean to say, that either mind or mat- 
ter are naturally and i ly immortal ; but this, 
we say, that nothing but the same power which called 
them into existence can reduce them to annihilation. 

as naturally and essentially i F 

perhaps said more than enough of Priest- 
of notice as a metaphysician ; 

whose character as a phi must rest on his 
mes ens Moe an acute mind ; but he 

into error Ww misled Incipient me- 

lhe teedea! only to 
that, the nee 

le, he might find in his 
which others 

study in works of the learned. 
its advantages ; but they are near- 

ite inconveniences. For 

hitherto unattempted ; 
danger that the mind which is 

w ve 
dowis, oi thiling to erect a fabric which has 
been Every metaphysician should be ac- 
quainted with the labours of his : and 
with their knowledge, combined with his own inde- 
nen ai nen Nie flan lll 2 ace Do 

) jes of science, and to earn well-deserved Jau- 
rels, in the ample field presented to him by the jirst 

Of all the French philosophers, Condillac has obtain- 
ed the highest use a5 a commentator on Locke ; 
and indeed it seems to be chiefly through him that 
SEEN binge ary tneen Ws Brasen;, ay hese a Oe 

that country have, ‘without Nee noe 
his interpretation of Locke's doctrine ; igh 
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are far from being 

pare breaker may be deduced from it. “ Give me 
matter, and motion,” said Descartes, “‘ and I will make a 
world.” —* Give me sensation,” Condillac seems to say, 
“and I will make a man.” In his Essay on the Origin 
of Human Knowledge, there is often much ingenuity, 
but there is fully as much of confident assertion. He 
lays great stress on attention, and makes it a principal 
instrument in transforming his ideas of sensation into 
those which we are accustomed to call ideas of reflec- 
tion. He seems to have given the cue to Mr. Stewart, 
and some other succeeding phi rs, to consider 
attention a8 an original power of the mind ; though we 
think it is neither more nor less than a natural or arti- 
ficial interest lent to the affections.  Condillac has also 
made great use of the principle of association, as the 
means of effecting a transmutation of sensations into 
ideas the rhost recondite and profound. ‘This was also 
the grand arcanum of Hartley’s system, which was 
published after Condillac’s Essai sur l' Origine des Con- 
noissances Humaines ; yet we do not mean to say that 
it was borrowed from it. It seems to form an unavoid- 
able article in every system which assumes sensation 
alone as the origin of human knowledge, and therefore 

prirtiew pat common property by all who hold 
this creed. 

This coincidence between the opmions of Condillac 
and Hartley has been observed by Mr. Stewart ; but 
there is a still more striking resemblance between their 
physiological theories, which he has not noticed. “I 
rs ee here, and in other places,” says Condillac, 
4 the physical cause of the ions of the 
mind, is the concussion of the fibres of the brain ; not 
that | look upon this hypothesis as demonstrated; but - 
that it seems the best adapted for explaining m 
thought. If this is not the way a men Hew f 
it must be in some other, not very different manner. 
For the brain can be acved upon only by motion. There- 
fore, whether we suppose are occasion- 
ed by the concussion of the , or by the circula- 
tion of the animal spirits, or by some other cause, it is 
all the same to the purpose of this discourse.” Nu~ 
gent’s Translation. ‘ 
ledge, the aoe is, that the more we oe vos 

of hi of philosophy, we will be the 
more struck with the sindiariey opinions, and the 
pe want of originality among the different au- 

. In most caves, these coincidences are the effect 
of ignorance as much as of imitation: for, not know- 
ing what has been done before them, many writers 
continue to tread in the track of their predecessors, and 
think, all the while, that they are enlightening the 
world with original discoveries. 

Mr. Stewart leans towards the opinion of Cudworth, 
and others who maintain that certain ideas, which ne- 
ver could enter the mind by sensation, are 
by a process of reasoning, or spring out of the natural 
resources of the understanding. Cudworth compares 
the visible universe to a well-written book, which con- 

* «* We have the ideas of matter and thinking, but possibly shall never be able to know, whether any mere material being thinks or 
no + it being impowible for us, by the contenplation of our own ideas, without revelation, to discover whether om’ 
to some systems of matter fitly dieposed, a power to perceive and think, or else joined, and fixed to matter so di 
a oad ane eee an much more remete from our comprehension 

ipotency has not given 
, & thinking imminte- 

to conceive, that God can, if 

hm Sea a eens em dimand te this passage unworthy of Locke. According to this way of reasoning, we can never say 
wecan e sure of any thing, 

enist which i a contradiction, that a 
because we do not know the extent of Almighty power, We are surely warranted to say, that nothing can 

cannot be itself, and another thing at the same time ; and we can just ns easily conceive, that thin; 
a should block all white, or bot anf cold, or fd aad solid, at the ccs Mit, oo that cuind ghoul be postier, or that matter 

think. 
4 

eed as to the conse. Metaphy- 
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Metaphy- veys ‘both prope and information to a ‘cultivated 

‘sies- mind, but is totally unintelligible to an ignorant per- 
—\v—" son, or a brute. To the i of both, the same ths. 

racters will appear ; ‘but the learned man, in those cha- 
racters, will see heaven, earth, sun, and stars; read 
profound theorems of philosophy or geometry ; learn 
# great deal of new knowledge from them ; and ad- 
mire'the wisdom of the composer ; while to the other, 
nothing appears but black strokes, drawn on white pa- 
per. The reason of which is, that the mind of the 
one is furnished with certain previous inward anticipa- 
tions, ideas, and instruction, that the other wants.”— 
** In the room of this book of human composition, let 
us now substitute the book of nature, written all over 
with the characters and impressions of divine wisdom 
and goodness, but legible only to the intellectual eye. 
To the sense both of man and brute, there appears no- 
thing else in it, but, as in the other, so many inky 
scrawls ; that is, nething but colours and figures. But 
the mind which hath a participation of the divine wis- 
dom that made it, upon occasion of these sensibie de- 
lineations, exerting its own inward. activity, will have 
pot only a wonderful scene, and large prospects of 
other thoughts laid open before it, and variety of 
knowledge, logical, mathematical, and moral, display- 
ed ; but also loathe read the divine wisdom.and good- 
hess in every page of this great volume, as it were 
written in large and legible characters.” This passage 
contains nearly.a summary of Mr. Stewart’s doctrine, 
which he thus briefly explains in his Philosophical Es- 
says. ‘ All our simple notions, or, in other words, all 
the primary elements of our knowledge, are either 
presented to the mind immediately by the powers of 
consciousness and of perception, or they are graduall 
unfolded in the exercise of the various faculties whi 
characterize the human understanding. | According to 
this view of the subject, the sum dotal of our knowledge 
may undoubtedly be said to originale in sensation, inas- 
much as it is by impressions from without, that con- 
sciousness is first awakened, and the different faculties 
of the understanding put. in-action.” At the same 
time, he admits that this enunciation is liable to the 
grossest misconstruction, as is exemplified in the crude 
notions of Locke’s French commentators. 

That many important truths, which cannot be trac- 
ed'to sensation, in the sense in which Locke under- 
stood the word, gain admission into the human mind, 
is perfectly apparent, when we consider that mathema- 
tical truths are eternal, and necessary, and are forced 
on the mind by an intuitive conviction, and not in con- 
sequence of the experience which we have had of their 

Defciency Certainty. This was early perceived by Leibnitz, who 
of Locke’s says, that if Locke had been careful to distinguish be- 
doctrine tween necessary or demonstrative truths, and those 
pointed out with which we become acquainted by experience and 
*y Leibnitz. induction, he would have perceived that the former 

could only be proved by a power-of intuition inherent 
in the human mind ; and not by a reference to any 
knowledge already acquired by the senses. This is a 
commentary rather than a translation ; but we think it 
sufficiently expresses the sense of the author. Si 
Lockius discrimen inter veriiates necessarias seu demon« 
stratione perceptas, et eas que nobis sola inductionein- 
notescunt, satis considerasset ; animadvertisset necessa« 
rias non posse comprobari, nisi ex principiis menti inst- 
tts ; cum sensus quidem doceant quid fiat, sed non quid 
necessario fiat. Rtended : < 

viewof gael For our part, though we cen do not think that 
eeption. mathematical truths can be referred to sensation in the 
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sense in which Locke understands the word; for they Kysobe- 

cS. derive no confirmation from experience, being as con- 
vincing the first time they are presented to mind, 
as after a hundred repetitions ; yet we think they may 
find easy access to the mind by perception, in the ex- 
tended view which we are disposed to take of it. For 
we maintain, that perception not only makes us ac- 
quainted with the existence of external objects, but 
with those circumstances which, in process of time, 
come to constitute mathematical science. By percep- 
tion, we not only discover the primary qualities of 

—_—~_ 

matter, such as extension, figure, &c. but we discover - 
proportion, equality, resemblance, number, relation, 
analogy, and the like. When equal objects are pre- 
sented, we see that they agree ; when unequal, we see 
that they differ: and out of a few incontrovertible 
axioms, which the mind admits the moment they are 
resented to it, we erect that fabric of mathematical 
nowledge which is ig Hew by many te constitute 

the chief glory of the human understanding. Dr. 
Reid, on several occasions, seems willing to extend the 
boundaries of perception, and to allow it all the influ- 
ence which we contend for ; and we have only to re- 
gret, that he does not prosecute his views to their le- 
itimate consequences. Towards the conclusion of his 

Figuity into the Human Mind, he says, “« Every oper- 
ation of the senses, in its very nature, implies jadg- 
ment, or belief, as well as simple apprehension. Thus, 
when I feel the pain of the gout in my toe, I have not 
only a notion of pain, but a belief of its existence, and 
a belief of some disorder in my toe which occasions it ; 
and this belief is not produced by comparing ideas, and 
perceiving their agreements and disagreements ; it is 
included in the very nature of the sensation. When I 
perceive a tree before me, my faculty of seeing gives 
me not only a notion, or simple apprehension of the 
tree, but a belief of its existence, and of its figure, 
distance, and magnitude ; and this judgment, or belief, 
is not got by comparing ideas, it is included in the 
very nature of the perception.” f 

In the rapid sketch which we have attempted fogive Ticacabtes 
of the progress of metaphysical science in modern the father 
times, our attention was necessarily led to Descartes as of meta- 
the founder of the modern school of Lap, aps physics. 
Those who came after him, and who have taken the 
lead in such discussions, have done little more than 
modify or alter some subordinate points ; whilst the 
grand pillar of the system, the doctrine of ideas, re- 
serach 9 untouched: and Dr. Reid has very justly ob- 
served, that the system which, till his time, was bene~ 
rally received, with regard to the mind and its opera- 
tions, derives not only its spirit from Descartes, but its 
fundamental principles; and after all the improve- 
ments made Malebranche, Locke, Berkeley, and 
Hume, may still be called the Cartesian system. The Male- 
first of these philosophers must always be mentioned branche, 
with respect as an original and profound thinker, and 
as a valuable contributor to the philosophy of mind; 
though we have not brought him forward in chronolo~ 
gical order, having been garried along with the cur- 
rent of dominant opinion, which has thrown his writ- 
ings aside, and consigned to neglect many elegant and 
valuable speculations. Indeed, he is so independent 
that he could scarcely be brought into the train of any 
other author: and he is so singular that he has had few 
followers, and has failed to establish himself as the 
head of asect. The leading feature in his doctrine is, 
that the causes which philosophy investi, are only 
occasional causes, and that God himself is the efficient 



GE H 2 we are completely ignorant of the manner 
causes. im which phys: causes and effects are connected ; 

and that we saw nothing but a constant conjunction, 
and invariable sequence. This is a doctrine which af- 

the first who and it. But it was, 
in fact, unfolded at , and with inge- 

= nuity, by M whose doctrine of occasional 
causes hinges upon it. He supposed that what we call 
second causes ve no existence, and that the divine 

sneantuacdis physi and the effects which causes, 
ren authorised to conclude that 

: | 
Malebranche built a theory of on the 

same foundation : for as, according to his the 
of the Deity was interposed in carrying into 

every volition of the mind 2 rack om a 
| bodily action, it was no less natural to conclude, that 

every perception was the effect of an immediate divine 
illumination. Hence he concluded, that the ideas of 

ings exist only in the divine mind, and that we see 
all Bieta peemaricmronpnene al 
culed, ever adopted by any succeeding 

: Sethigy hah ite eens ativan inenaliinen te seme 
A pe haben rey oe Nea a 

: ticularly to some a ge 
eiitvie hare thaghy ehebte tae of Sir Wil- 

: liam Jones. According to this system, the universe is 
to be considered rather as an energy than as a work ; 

: by which the infinite mind, being always, 

SS eck a 
‘The system occasional causes of Malebranche were attacked 

; discovering another link. in the 
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power is continually employed in sustaining and re- 
pairing the tottering fabric of a crumbling edifice—the “Vv” 
crazy constitution of the material world. It would, 
indeed, be to detract from the Divine Majesty, if we 
admitted this doctrine, and believed that a curiosus ct 

negotii Deus was ally busied in correct- 
ing the errors of his original plan, and in preventing 
the destruction of his own works.” If no better ar- 
guments than these can be produced against the sys- 
tem of Malebranche,; it may be pronounced to be un- 
answerable: for they are all drawn from the worst 
source of reasoning that can be conceived, viz. that of 
eng the omnipotence of God by the limited 
powers of man.. The objectors to Malebranche’s sys- 
tem t the universe as a machine contrived and 
set in motion by the wisdom and power of God, and 
rendered e of continuing its operations in conse- 
quence of constitution which it has received from 

i ce, This is to us inconceivable: we do not 
pretend to comprehend the operations of the Almigh- 
he but we believe his presence constantly necessary 

the preservation of every created thing ; and that he 
could not make any thing capable of existing inde- 
pendent of his immediate power: for this would be to 
communicate his eternity and self-existence ; which 
implies a contradiction : and the principle of contradic. 
tion, according to Wolff, the disciple and expounder 
of Leibnitz, is the test of truth. 
We can conceive an engine, contrived by human 

skill, and put in motion by mechanical means, to be 
perfectly independent of the inventor. A mill, for in« 
stance, will continue in motion for ever, unless the ma- 
terials give way, or the supply of water fail. The 
a lied by the mill-wright may be said to be 
of operation ; and when once employed has 
no lence on him, But this reasoning is 
totally inapplicable to the eternal workman, who form- 
ed the stars of heaven, and: laid the foundations of the 
earth. The existence of the materials which compose 
the universe, and of the laws by which they are mutu- 
ally affected, depend continually upon the will of him 
by whom they were created and ordained. He is the 
only principle of life and mution in the universe; and 
wherever the laws tiem he has appointed are in ope- 
ration, we ve his agency. 

Perhaps Malebranche ras wiscinibetn in some of his 
conclusions; perhaps some invisible agent may be in- 
terposed to link together the nomena of nature. 
But, even admitting the possibility of this, it is onl 

i chain of being which 
hangs from the throne of the eternal. In fact, the sys- 
tem of Leibnitz does not appear to be essentially difs 
ferent from that which he opposes ; and, where it does 
differ from it, it seems to be worse, and savours more 
strongly of fatalism than the other does of enthusiasm. 
We pass over his system of monads, which he has bor- 
rowed or stolen from Pythagoras and other ancient phi- 
losophers, to consider that part of his doctrine which was 
intended to meet the arguments of Malebranche. It 
may be thus abridged: “ As we are always able to as- 
sign the causes of every event with which we are per- 
fectly acquainted, so we may assume it as true, that 
every thing exists for a sufficient reason; and that if we 
knew all the facts, we could always tell why every 
thing happens as it does, rather than otherwise.. There 
being, then, a sufficient reason for every thing, and for 
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the universe itself, that sufficient reason must be found 
in something. It cannot be found in the course of con- 
tingent events, because a contingency does not imply a 
necessary. cause ; and where the cause is not necessary, 
the reason cannot be sufficient, why a thing happens as 
it does, rather than otherwise. It cannot be discover- 
ed in what are called the qualities and substance of 
matter; because matter is inert, and because every 
change in its state being induced by a prior change, 
the series would be infinite, and the ultimate cause 
could not be found. The sufficient reason, then, which 
has occasioned the existence of every thing, can only be 
attributed to some intellectual substance, bearing in it- 
self the reason of its own being, together with the 
knowledge why all things happen as they do, and not 
otherwise. This substance accounts to itself alone for 
all things, since it alone is acquainted with all things. 
It acts from itself, and for itself ; and it ordains the be- 
ing of atoms, and of worlds, of monads, and of systems, 
according to laws pre-established by infinite wisdom. 
This substance is God. 

All things, therefore, act with each other, aor ng 
to that harmony which has been pre-established by God, 
and which consequently is universal and necessary. 
By him our bodies are pre-disposed to obey the voli- 
‘tions of our souls. By him the individual monad, and 
the universe itself, were regulated in every vicissitude 
which they can experience. The soul acts not upon 
the body, nor does the body influence the soul. Their 
mutual concurrence was ordained by God himself, who, 
in regulating the order of worlds, regulated also all that 
they contain *.” 

his is certainly a bold attempt to account for the 
phenomena of the universe; but we cannot. perceive a 
single advantage which it possesses over the system of 
Malebranche to which it was opposed. It approaches 
nearer to fatalism; for, according to the doctrine of 
pre-established harmony, the deity is supposed to have 
ordained all motion, and all change which may take , 
place in corporeal substances. The human body acts 
im conjunction with the volitions of the soul, because it 
was predisposed to do so from eternity ; and out limbs 
are moved, and our organs of sense are affected, by the 
immutable decrees of God himself. 

This doctrine avoids the interpositions of Deity sup- 
posed by Malebranche ; it also avoids the notion enter- 
tained by the author of the Systéme de la Nature, and 
other materialists, who maintain, that there is an effis 
cient principle in every cause, which leads of itself, 
and by its independent influence, to the production of 
the effect. But it is clogged with difficulties equally 
perplexing, and consequences equally revolting. We 
cannot well see how any one can adopt it without ad- 
mitting, that the Deity is the ultimate cause, if not the 
immediate instrument, of evil. It might lead to infer, 
that the Almighty could not be displeased with any ac- 
tion which men may commit, since every action and 
every volition are pre-ordained and pre-established to 
accompany each other ; and we might suppose, that he 
ped eH for the very i gee the hand which should 
pollute his altars, and tongue which should blas- 
pheme his name, These consequences certainly were 

* Academical Questions, p. 326. 
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not intended to be deduced from this system by its v 
profound author ; though oe may be shewn to result 
from that harmony which het Beas was pre-establish- 
ed for a sufficient reason. 

But certainly one leading principle of the Leibnitzian 
system is not less applicable to that of Malebranche, 
who would readily 2am subseribed to* the following 
maxim of the opposite school. ‘* Ce n’est pas dans les 
corps qu’on peut decouyrir la raison pourquoi ils suivent 
ces loix plutot que tout autres; elle ne se trouve que 
dans une etre distinct des corps.” 

Before we leave Leibnitz and his school, which has 
never had much influence in this country, we may re- 
mark, that they are careful to distinguish between the 
reason why a thing is as it is, and the cause of its bei 
as itis. This is particularly developed by Wolff, but 
it had been noticed by Descartes long before: ‘“ There 
is nothing which exists,” says that philosophier, ‘ re- 
specting which we may not inquire into the cause of 
its existence. Such inquiries may be extended to God 

‘ himself; not that he needs any cause of his existence, 
but. because the very immensity of his nature is the rea- 
son why he cannot have a cause of his existence.” Sir 
William Drummond has, with much learning, traced 
the monads of Leibnitz up to their Pythagorean source, 
through all their windings, as discoverable in the writ- 
ings of Hippocrates, Stobeus, Sextus Empiricus, &c.; 
and has shewn how largely the German phil 
has availed himself of the scattered fragments of Gre~ 
cian ontology, which occur in the rarer and less acces- 
sible authors ; we must therefore transfer to his learn~ 
ing whatever deductions we may be disposed to make 
from his originality. But his doctrine of sufficient rea~ 
son is also borrowed; and its original may be found in 
the forty-sixth chapter of Plato’s Phedon. Socrates is 
introduced as saying, that he was delighted when he 
found that Anaxagoras had assumed. mind or intelli- 
gence as the origin of all things. He conceived, that 
this principle would be sufficient to’ account ,for any 
thing being as it is; because if mind orders all things, 
they must be disposed in the situation and order which 
is best ; and that if we wish to know why any thing is 
we or is destroyed, or exists as it is, we have on~ 
'y to inquire in what respects these: several accidents 
and circumstances are most befitting in tlie cases in 
question. If any thing, for instance, happens to man, 
he is to consider that this, beng regulated by supreme 
intelligence, must be the best that could befal him, and 
he has only to inquire in what respects it is best for 
him. In the same manner, after inquiring whether the 
earth be flat or round, the next point is to shew. in what 
respects that figure is best adapted to it. Were these 
things once properly settled, Socrates conceived that he 
would then have discovered a sufficient reason for the 
existence of things: as they are, and that ‘it. would be 
unnecessary to search any farther into thei causes. 
We may easily perceive, then, that the doctrine for 
which this prince of philosophers expressed a partiali- 
ty, agrees, im many respects, with the ient reason 
of Leibnitz, and also with the doctrine which Pope un- 
dertook to illustrate: without understanding it, that 
« whatever is, is right.” , 

4 Axsous psy wore sx Bier ris Avaayogs avayrywwenovres, xox Asyorroes ws wom wes ts: 5 DiaxoruaN Ti nal wuYTaY mirios, FAUT on ry cm 
mig RoSny ri, nas Woks por Toomey rive LY EX Liy, TO Toy VEY EiVes TITY aITIOV’ KOE HyncamN, & FBTO DUTWE EE, For Yt WEY Ker eMITa, Tarra xow> 
ftir, xa sxasor, TiDiveu raven, omn ay PedAvise exn.x.¢. A Sperates, however, expresses his extreme regret at the disappointment of the 
hhigh expectations which he had formed, when he first heard of Anaxagoras having introduced mind as the principle and disposer of all 
things. or he says that he did not find him treating of one of the subjects on which he wished to be informed, but bringing in aérial, 
etherial, or watery fluids to account for the constitution of things; and as the causes of the various phenomena which they exhibit. 

a 

Metaphy- 
sics 



» Metaphy- On a: aenare) view of the subject, we may distinguish 
2 S ee q 

‘ 
un 

ses. three gran in the history of metaphysics, very They Cqual in point of time, but each of them marked with a | rand oy YeRY distinct and i The first extends 
Sin meta. from time of Aristotle to that of Descartes. During "physical the currency of this period, many persons arose, _ kearning- distinguished for ysical acumen, who attacked 

successfully some of the outworks of the Aristotelian 
Baraca doctrine: but they made ile or no impretion on ie 
é general scheme, and Aristotle the undisput- 
F ed sovereign of metaphysicians. Lord Bacon gave a N deadly blow to his empire, and was the first who shew- : ed, in detail,:the inutility of his method for the dices Descartes. very of Whether Descartes caught the spirit of 
: Bacon, (if he did, he does not acknowledge it; for we 

; i independence of think- 
ing we know not; yet certain it is, that he introduced : the same unfettered discussion into ies, which 
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unless they are annoyed by the affected sneérs of their Metaphy- 

i at Scotch sics. 
of Hume, have 

< 

resent to the mind but an 
ich is some kind of representa 

tion of the ob i it proceeds. t is not 
enough that the senses be affected n'a particular way 
the only result of such affection is the production of an 
idea, and this idea alone is perceived by the mind. Our 

ing any portion of its substance. 
ical meaning of the word idea, as 

employed by e and all the Cartesians. In our 
language, it is now considered as synonymous with no- 
tion or conception. 

The doctrine of ideas which had k possession of Doctrine of the schools for upwards of two years ; (for it ideas. 
did not origi with Descartes, he only explained and 
illustrated it more fully than had ever been done before 2) 
this doctrine originated in an attempt to solve the diffi. 
culty which has always been felt in understanding how 
material can make an impression on a spiritual 
substance like the soul ; and, instead of being founded 
either on observation or induction, it rests on the flimsy 
basis of unwarranted analogies. It was thus illustrated 
by Aristotle and his followers: As wax receives the 
impression of a seal without the substance of the seal, 
or a8 a looki lass receives the i of obj 
which are at a on fem it; in the ante weanae the 
mind receives the ion of thi which can- 
Sach ie tte i oF which may be at a distance from it. 

is the only foundation of the doctrine of ideas : 
and never, certainly, in the history of the world, did 
such momentous ences arise out of a mere ana« 

. For man it filled the 

thet Gabiap ane eptaer 

ppearances, and perceive that be- Fe mmr which, at first, we reckoned singular and 
1 » we conceive that we have received a suffi- 

. This, indeed, is the foundation of 
— sciences, except such as rest on axioms or necessary 

_ Had one, Sao sensible of an image de« 
picted on his mind, in Same manner as it is present- 
ed in a looki he might have fairly concluded 
that he had explaining the pheno- 

of nothing 
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Metaphy- but sensations, which, in general, we can refer to cer- 

sics- tain organs; but beyond that every thing is inscrutable; 
and we may say of sensation what St. Augustine said 
of time, Si non roges, intelligo. 

There is another circumstance which has misled phi- 
losophers on this subject. In vision, for instance, an 
actual picture is painted on the retina, and when this 
picture is not produced, there is no perception of visible 
objects. This lends.some countenance to the opinion, 
that an actual picture must be presented to the mind 
in every act of perception. This is the most favourable 
example that can be produced in support, of the doc- 
trine of ideas ; and yet we do not see that it advances 
our knowledge a single step as to the real nature of 
perception. We have got an additional prelimin 
fact; but we can scarcely be said to be nearer to ulti- 
mate knowledge ; and the optician or phisiologist: who 

. is most intimately acquainted with the structure of the 
eye, knows no more of the nature of perception, than 

e clown who never heard of its lens, or coats, or hu- 
mours. 

They who have attempted to combine physiology 
with metaphysics, have endeavoured to penetrate a little 
farther behind the scenes, and have carried the image 
from the retina to the brain by means of the optic 
nerve. They have, no doubt, some grounds for this 
process ; for when the optic nerve is destroyed, no sen- 
sation is’produced. But it is quite clear that the 
image on the re/ina cannot be transmitted through the 
nerve on any principle of optics or mechanical philoso- 
phy. ‘The picture on the retina is exactly the same as 
that which is produced by means of any lens similarly 
constructed: and even supposing it carried, by any 
process, to the brain, we still know no more of per- 
ception than we did before. For-why should the mind 
be able to perceive this image rather than the object it- 
self from which it proceeds ? 

But, then, it is argued, that as we know for certain, 
that external objects cannot be present to the mind ; 
(because the mind itself perceives that they are at a 
distance ;) there must be some representations, or ima 
ges of them, present to the mind, since a thing cannot 
act where it is not. Here again the principles of me- 
chanical philosophy are brought in to explain a subject to 
which they are entirely inapplicable. It is said, indeed, 
that our senses are adapted for the communication of cer- 
tain sensations. Taste, smell, sounds, are confined to par- 
ticular organs ; and without these organs, we can have 
no conception that such sensations could be excited : 
yet these sensations, as well as every other, are mere 
affections of our minds, bearing no conceivable resem- 
blance to the qualities in external nature which produce 
them. ‘Taste, and smell, and sound, are no more like 
any thing we perceive in the qualities of matter, than 
the written characters in music are like the melodious 
tunes which they represent. 

The im- We hold, then, that the affections of the senses are 
pressions mere signs, or signals to the mind, to excite certain sus- 
on the ceptibilities, or to call into exercise certain faculties. 
sane to the _ bis perhaps might be admitted by all parties upon al- 
ay lowing them to fix their own interpretation upon jit. 

The Peripatetics and Cartesians would say, that: the 
signs call the mind to the consideration of the subject, 
in the same manner as the picture of an acquaintance 
brings him to our recollection: whilst others would say, 
that they are arbitrary but invariable signs established 
by the author of our nature ; bearing no kind of re- 
semblance to the things which they represent, yet ex« 
hibiting them to the mind as infallibly, as the arbitr 
characters of a known language convey to our min 
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an idea of the sentiments which they represent. The Metaphy- 
only difference between the two cases is this: that in _ sies. 
the one, the signs are fixed by God, and are immutable ; 
whilst in the other, they are selected by ourselves, and 
may be altered or varied at pleasure. ; 
We venture, then, to call the intimations of our senses 

natural characters, which the author of our being has 
established as the indices of certain sensations: and 
there is, perhaps, about the same connection between 
the signs and the things signified, as there is between a 
smile and the feeling of happiness. A smile is not an 
artificial sign: (at least we dislike it very much when 
it assumes this character :) we are irresistibly impell- 
ed, by the constitution of our nature, to express certain’ 
feelings by certain modifications of the features, 

Format enim natura prius nos intus ad omnem . 
Fortunarum habitum 3 juvat, aut impellit ad 
Aut ad humum merore gravi deducit et augit: 
Post effert animi motus interprete lingua. 

There is nothing left to accident here: every thing is 
fixed and determined; and a'man generally makes a 
very awkward figure when he endeavours to exhibit the 
signs of emotions different from those which he actual- 
ly feels, Yet, can any: possible connection be traced 
between the feelings of happiness, or grief, or anger, 
and a particular modification of the muscles of the face ?: 
It is to no purpose that we are told, that certain emo- 
tions put in action certain muscles about the heart, we 
shall say ; and that these muscles affect others which, 
in their turn, communicate the impulse, till the result 
is depicted in the human ‘countenance. This is; no 
doubt, a very interesting subject of study to the ana- 
tomist or physiologist; ‘but it is perfectly useless to 
the metaphysician who is inquiring into the. origin of 
sensations, and the connection between natural organs | 
and a thinking spiritual substance. All that the ana- . 
tomist does is to'describe the machinery ; the metaphy- 
sician endeavours to ascertain the principle of motion. 

. But, then, some metaphysicians affirm that the The per- 
ception of objects is not immediate; but that the rapi- ception of © 
dity with which we interpret the signs is the result of avis Fi 
early and deep-rooted association. This is the opinion ie 
of Hartley and of many others. Dr. Porterfield says, i 
that “ it is not the external sun and moon which are in’ 
the heavens, that our mind perceives, but only their ~ 
image or representation impressed on the sensorium.” fi 
Perhaps we do not perceive any’of the objects of nature 
as they really are; yet this does not interfere with our 
ready and rapid apprehension of them. The picture * 
of objects always-appears inverted on the retina, yet we 

ene 

phers and physiologists have puzzled themselves ex- 
ceedingly to account for this ; but all to no purpose. 
They talk of the rays which proceed from the. object, 
crossing each other in the eye, ‘so that those which come 
from the upper part of the object strike/on the under § 
part of the relina, and vice versa; and therefore they *. 
imagine that we perceive objects in their right posture, ih 
in the same manner as we would judge an object which ¥ 
strikes the roof of a room to come from below,” ‘This is i 
egregious trifling: was any mamalive ever sensible of fy 
any crossing of the rays, or of any impulse either on the 7 
upper or under part of the posteriér coat of the eye? . 
The truth is, that in tracing the image to the retina, \ 
we are attending only to one stage of the process. We f 
can form no conception whatever of what takes place +e 
afterwards; nor can we conceive how it should be easier 
for the mind to apprehend the image of an object than 
the object itself: * ’ oaitua 

It is said, indeed, that there must” bea: commithica- 

-always perceive them in their right posture.'' Philoso- a 

Lad 
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l, Mante- tion between the object and the mind. Correctly speak- 

—— , 
‘we can form no of any connection except 

the outward object and the bodily senses. Hear- 
ing is produced i 

the ity of a spirit, or say that it can even be in 
a material substance ? Or how can a spi- 

These are questions which no man cun answer ; yet 
we see that particular objects produce, with infalli 
certainty, particular sensations in our minds. But these 

prisoner are directed. In the meantime, a number of Metaphy- 
or objects, in ing, intercept part of the 

Fight, and their dushdan wttoan on the opposite side of 
the cave. These shadows, and not the things them- 
selves, are perceived by the prisoner. In the same 
manner, Plato conceived that senses perceive not 
the things themselves, but only the images pf them. It 
is evident that all this is mere fancy ; yet we do not 

a- think that the doctrine of ideas has any better founda- 
tion to support it. 

Descartes, like all the old philosophers, took it for 
granted, that what we perceive must be either in the 
mind itself or in or ey. to which the mind, as = 
supposed, is immediately present: for this pu , he 
fixed the seat of the pone A the sndilitlend If objects 
are perceived in the mind, Hume argues fairly enough, 
that the mind must be extended ; for we cannot con- 
ceive how the ¢dea of extension, (which, according to 
Descartes and _his followers, is an image of the original, ) 
can ever be in an unextended substance. And, as for 

sics. 

the seat of the soul, were not the subject now exploded, 
we would recommend it to the ridicule of the poet, ra- 
ther than to the discussion of philosophers. At one 
time, however, it occupied no small space in their spe- 

of Malebranche and of culations, and is thus ridiculed by Prior in his Alma. 

Rina wicks ap Gn eae ‘ , Notnows. widely ow the point in question, ‘But all that we mean ‘Atistode’s pen defined, 
to say is this, that after examining, with the utmost "Dhroughout the body squat or tall, 
minuteness, the mechanism of the senses, and showing Is, bowa fide, all in all. 
the organic affection which takes place when a sensa- apt na re eee ap 
tion is produced, we are as far as ever from being able Huns here and there, like Hamlet's ghost 
to connect mind with matter, or to ascertain the way in While everywhere she rules the roast. 
which they mutually affect each other. Such an inter- This system, Richard, we are told, 
course, however, is established by the author of our nas ‘The men of Oxford firmly hold : 

menctcancieete: - were scenes, $0 a8 to to every : of the machinery, till we have shu led off this mortal Coil Wh ee 
and our souls are the encum- ‘That, putting all his words together, brances, which at present and their ope. *Tis three blue beans in one blue bladder. 

; All that we know for certain, is, that when im Bis coc-bone on her von the bain i we or E w pres. oa sone ; sions are communicated to the senses, are at the And, from chat sat of thought, diepenses same instant imparted to the mind: ars teat Hise ovessign pepsape to the sanews, 
that this is done inmrmediat ely, how complicated soever | Dr. Reid had the honour to be the first who called in Dr. Reid 3 £ question the Cartesian doctrine of ideas; and, in our the first 

inion, his success has been complete. We have adopt. "ho called his conclusions without adhering to his train of ar. '" qvestion 
t; for we think his opinions need only to eerrevcelmeg 

wn, to derive illustration from a thousand different 
sources. We make no ions, then, to any disco- 
veries of our own on this subject : we were trained in 

Fn a pte Tam 
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The touch 
is the only 
one of our 
senses 

which 

makes us 

immedi- 
ately ac- 

qua nted 
with the 

external 
world, 

100 
that this the noise of thunder, that the ringing of bells; 

this the- sound of a coach passing, that the voice of a 

friend ; these perceptions, and others of the same kind, 

are not original, they are acquired. But the pene 

which we have by touch of the hardness and softness 

of bodies ; of their extension, figure, and motion, is not 
acquired, it is original. 

« Experience teaches us, that certain impressions upon 

the body are constantly followed by certain sensations 

of the mind; and that, on the other hand,. certain de- 

terminations of the mind are constantly followed by 
certain motions in the body ; but we see not the chain 

that ties these things together. Who knows but their 

connection may be arbitrary, and owing to the will of 
our Maker?” Such are the words of Dr. Reid; and 

we think he need have no hesitation in declaring, that 
every thing which depends on the will of the Almighty; 

as sensation, and every thing else undoubtedly must, is 

most certainly arbitrary, and determined by nothing 

but his own free will. - This is nearly an identical nee 
position: and it is certainly the most obvious of all 
truths, that whatever the Almighty does, he does it be- 

eause he wills it. This is equally true of man: but 

there is this difference in the general result, that the 

will of Deity never can be influenced by extrinsic mo- 
tives; for he is all-sufficient and independent; and 
contingent motives in his case are wholly incomprehen- 
sible. Every thing is different, in this respect, with 

regard to man; he does what he wills, but his will 

must necessarily be influenced by various motives over 
which he has no controul. 

Those things which pte natural to us, must be 
arbitrary to God: we call that natural which continues 
to retain the qualities, and present the appearances 
which we have been accustomed to observe in it. We 
refer, then, both the natural signs of our sensations, 
and our power of interpreting them to the will of our 
Creator, who had only to say, ** Let such things be, and 
such qualities exist,” and forthwith the connections 
which we see were established ; which may be called 
necessary conneclions, inasmuch as they must necessa- 
rily continue till the will of the Almighty shall change 
or suspend them. 

Dr. Reid farther observes, that “ we know nothing 
of the machinery, by means of which every different 
impression upon the organ, nerves, and brain, exhibits 
its corresponding sensation ; or of the machinery by 
means of which each sensation exhibits its correspond~ 
ing perception. We are inspired with the sensation, 
and we are inspired with the corresponding perception, 
by means unknown. And because the mind passes 
immediately from the sensation to the conception and 
belief of the object which we have in perception, in the 
same manner as it passes from signs to the things sig- 
nified by them, we have therefore called our sensations 
signs of external objects.” 

We have’stated the doctrine a little differently ; and 
have made the impressions on the organs of sense the 
igns by which certain sensations in the. mind are ex- 

cited, and by which its attention is, at the same time, 
directed to the exciting cause’ We might have had 
all the sensations which we now possess, those arising 
from touch excepted, without any knowledge of an ex- 
ternal world. By the experiments first made by Che- 
selden, and subsequently confirmed. by many others,’ it 
appears that visible objects, when first presented to the 
‘eye, do not appear external to it ; they seem. to be in 
it: they present merely a variously coloured picture to 
the mind, In the same manner, sound is a mere sen 
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sation: habit alone enables'us to judge of the quarter Metaphy- — 
from which it comes, and of its being referable to ex~ 
ternal causes. If any man will blind-folded. in 

the middle of a room, and allow his most intimate ac- 
quaintances to walk repeatedly round him, without 
speaking, and afterwards stand still and address him, 
he will not know, for several trials, the position of the 
speaker. It is evident, too, that it is only by experi- 
ence that we learn to refer smell to odoriferous particles, 
issuing from external bodies; and that we might have 
had the sensations of taste without the application of 
sapid substances to the palate; for nothing is more 
common than to have a particular taste in the mouth, 
without being able to ascribe it to any external cause, 
Nay, it is habit alone which makes us -refer particular 
sensations to icular senses; and, were it not for 
this, we could have no conception of any existences but 
our own sensations; excepting always the sensations 
which arise from touch, and which lead us at once to 
ie conception and knowledge of something exter- 

In short, we conceive the mind to possess in itself all 
those capabilities which are roused by an excitement 
sppied to the senses; but we cannot. tell how: this. 
only we believe, that it is immediate and instantaneous, 
however age rayeee the machinery may be which is 
interposed. Who can tell how many muscles must be 
put in motion before a smile or a frown can be depicted 
on the human cians —_ the ae of 
joy or anger are no sooner felt, a visible portrait 
ped of ‘hese is displayed on the countenance. To acs 

count for the explosion of gunpowder by the applica 
tion of a spark of fire, would require a complete know- 

ledge of pneumatic chemistry, and of the constitution 
and properties of the atmosphere: yet, notwithstanding 
of all this, the ignition and explosion appear simulta~ 
neous. So we believe it to be with the impressions on 
the senses; the sensation they produce ; and the perception 
which acompanies it. In the case of touch they are 
simultaneous; and they soon become: so, or appear to 
be so, with regard to the other senses ; for as soon as 
we have learned that they are excited, by external 
eauses, which no man can avoid learning, the impres- 
sion, sensation, and perception, are produced at one and 
the same time. iy 

Perhaps we have gone far enough on the subject o 
ideas, as our object is merely to give our readers some 
notion of the questions generally agitated by metaphy- 
sicians; and, as far as in our power, to furnish them 
with the materials for forming clear conceptions, and 
accurate opinions respecting them. We have dwelt the 
longer on the doctrine of Reid respecting ideas, as his 
writings form, in fact, a new era in the philosophy of 
mind in this country ; we mean Scotland, for his works 
seem to be very little valued, or known in the southern 
division of the island. Indeed we cannot help think- 
ing it a matter of regret, that the fame of id is now 
almost absorbed in that of his pupil d Stewart ; 
not that we think this philosopher anworthy to occupy 
the very highest rank among ancient or modern —_ 
matologists ; but we are persuaded he himself will, re- 
gret, should even his ewn fame obscure that of his mas~ 

ter, whose merits and achievements in mental philoso- 
phy he has blazoned with so much eloquence. and 
affection. : iw 

With regard to Mr. Stewart himself, we have only 
to say, that-we consider him as the most elegant and 

judicious philosophieal critic at present in existence. 

His merits, as yet, appear chiefly in explaining and 
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that they have been fighting about a phantom, and Metaphy- 
that there is, in reality, no difference of opinion between 
them. 

The superiority of the mathematical sciences has al+ 
ways been to consist in the superior accura 
of the definitions; it might have been said, in their 
infallible certainty: for they are all necessary truths. 
It has been said that the certainty of geometry arises 
solely from this,—that the geometrician measures and 
calculates only the ideas of his own mind, which he de- 

sics. 

termines and circumscribes according to his seid * 
sure *. We do not think this an accurate view o 
subject. The mind, we conceive, is as much conver- 
sant with realities in geometry, as in any other science ; 
and the definitions employed, so far iar being arbi- 

tru ony bart founded nn — +o 
. de Maupertuts subject in a very Cause of 

clear point of view in an Tony’ (in the twelfth volume the superi- 
; of the Transactions of the Berlin Academy,) entitled, °* certin- 

Examen philosophique de la preuve de P existence de Dieu, ‘Y ° ™*- 

Utility of 
" metaphy- 

sical stue - 
thematical dics. 

Fh 

but he is 

i é 
fierce contentions: 

in ul 
© Si le geometre ext moins sujet a broncher, le philosophe, c'est uniquement parce 

syege vein Mem. mr appercep. &. par 
for the superior clearness with which we discern mathematical truths. Our other perceptions 

the palate, &c. do not-interfere with the provinces of each other; they have distinct perceptions ap- 
and of replicable quantity, may enver the thind by cach and all the senses; A being with 

quelles i] determine et circonsesit lai meme 
states 

propriated m cach. But the idea of number, 

&c. He says, that number and extension are the sub- 
jects of rigid demonstration, not because the mind has 

tions of metaphysicians. But, in truth, the adv the power of forming uitous definitions ; but be-~ 
4 of metaphysical eupedi;. pit analacle tote Sides torte the Lignesn dptiadinhe of oles 

adoption of any poe fe one amee ea calls Replicability: that is, we can divide number and 
habit of accurate men- ity into any portions ; we can halve them, quarter 

hen) a raise nn to any power, and still they will 
preserve in all their divisions, or multiplications, defi- 
nite and jonst. Hence we can pro-« 
ceed with infallible certainty in all our researches con- 
cerning them; and our most complicated calculations 
= be reduced at last to identical propositions, 
such as feo and (wo are equal to four, and four is equal 
to (wo and two ; or to the metaphysical axiom, What- 
ever is, is. 

Nothing of this kind can i en in metaphysical 
science: our sensations may, indeed, be stronger or 
weaker; but we cannot increase or diminish them in 
definite i We cannot divide a sensation 
into halves and quarters ; nor indicate the square root 
of a conception. We cannot even ascertain, that any 
definition which we can give, can convey to the mind 
of another, an accurate idea of our own conceptions 
and sensations, 

From these circumstances; we think it must appear, 
that though there must necessarily be much diversity 
of opinion in morals, metaphysics, and religion, yet 
there is no reason whatever to suspect that they have 
not as sure a foundation as the demonstrative sciences. 
Amidst all the diversity of sentiment which occurs, who 
can divest himself of the moral and religious feeli 

of which grow up with him from his birth, and influence 
his happiness and his hopes? And is it not a 
that these feelings have a sure and immoveable Ene, 
Pane jar continue to — _ influence in spite 

ing opinions whi ail respecting them ; 
and the dangerous and conclusions which are 
sometimes founded upon them ? 

science. 

We have already noticed incidentally, some of the Metaphy. 
metaphysical arguments for the existence of a God ; but sica! argu- 
as this is a subject of the greatest. importance, and in- ™¢”'* for 

« Merian. 
are con- 

only the sense of smell, would have the ides of number as goon as fio different kinds.of odours reached his nose; and so with the other 

the exist- 
ence of & 

"il ne mesure et ne caleule que des. idees, les God. 
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volving some fundamental metaphysical principles, we 
shall treat it a little more in detail. 

As the belief in the being of a God is the most im- 
portant principle which can enter the human mind, so 
there is none which can be established by such a varie- 
ty of proofs. In attempting to discover new arguments; 
or to display superior ingenuity, there can be no doubt 
that too much stress has often been laid on cireumstan- 
ces which are doubtful or inconclusive. The marks of 
design, of wisdom, power, and goodness, displayed in 
the works of nature, are generally supposed to afford 
both the most obvious and the most satisfactory evi< 
dence of the existence of an infinite and eternal cause. 
The Sacred Scriptures often illustrate this subject in 

beautiful and sublime language, not so much to 
produce the belief of a God, as to excite feelings of re- 
verence and adoration at the contemplation of his works, 
Thus it is said, in the Psalms, that the heavens declare 
the glory of God, and the firmament shemeth forth his 
handywork ; and the Apostle tells us, that the invisible 
things of God are clearly seen, being understood by the 
things which are made. 

At the same time, it must be confessed, that we are 
extremely apt to err in our speculations respecting final 
causes, and that the utmost caution is necessary in se- 
lecting instances, lest we fix on such as may be subject 
to challenge, and thus weaken an argument. which, if 
judiciously managed, must be irresistible. We know 
no author who has handled this argument more success- 
fully than Paley, in his Natural Theology, in which, 
from an examination of the various parts of the human 
frame, he has traced.the clearest proofs of benevolence 
and wise design, and has shewn, at the same time, that 
any inconveniences or evils that may arise to the sys- 
tem are incidental, and form no part of the original 

n. 
We have no doubt, that the same reasoning is appli- 

cable in all the different departments of nature ; ae 
we are, in many instances, too ignorant to discover the 
wise adaptation of their several parts, and their mutual 
subserviency to promote the good of the general plan. 
We even'see many things which puzzle and perplex us, 
end which we cannot reconcile with our limited views of 
expediency and wisdom. We may, for instance, admire 
the wisdom displayed in the structure of a snake, or a 
scorpion, or a poisonous plant, or venomous insect: but 
then we are led to inquire, “ why all this apparatus, in 
the case of things which are positively hurtful?” We 
suspect that it is quite impossible to give any thing like 
a rational system of theology from the light of nature. 
But if we admit that man is a fallen and sinful creature, 
and obnoxious to punishment, we can perceive a reason 
why he should be subjected to such scourges. They 
remind him of his deltaqueriey ; and they teach him 
caution, prudence, and preparation for death. Virgil, 
indeed, without the aids of which we speak, discovered 

-a final cause for the existence of noxious animals, not 
very remote from that which we have suggested. 

Tile malum virus serpentibus addidit atris, &c. 
Ut varias usus meditando extunderet artes: 
Nec torpore gravi passus sua regna veterno. 

The atheistical arguments, if arguments they can be 
called, are all extremely frivolous and absurd, equally 
destitute of foundation, either in metaphysics or in facts. 
Some of them are built on the apparent irregularity and 
want of benevolence, discernible in the arrangements of 
nature ; yet it is from the beautiful order and wise de- 
sign manifest in all the parts of nature, which we have 
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been enabled to examine, that the theist derives some Metaphy- 
of the most convincing evidences of a Supreme Creator 
and Governor of the universe. When we see, however, 
the two contending parties taking their stand on the 
same ground, and endeavouring to draw from the same 
source arguments to support their opposite systems ; 
we may see the necessity of caution in selecting our 
instances, lest we fix on some point which may be un- 
tenable, or on some fact which may be im ase 
certained, or’ on some intention of the Author of nature 
of which we are not competent to judge. 

But itis surely fair to conclude, that wisdom and bes 
nevolence prevail throughout the whole, since we have 
always discovered: them in those parts which we have 
most thoroughly investigated, and that our ignorance of 
the uses and application of any of. the objects of nature 
or arrangements of Providence, forms no ground what- 
ever for arguing against them. Were this rule obser- 
ved, atheism would be deprived of all its arguments 
drawn from the apparent imperfection and irregularity 
of the works of nature. 

To obviate the arguments for the being of a God 
which Theists have drawn from the structure and pre- 
servation of animals, Atheists: have alleged, that blind 
chance, or fate, or whatever else they may choose to 
call it, produced at first an infinite number of animals 
of all possible natures, forms, and structures ; but that 
those only survived which happened to have the qua« 
lities and properties adapted for preservation. The 
animals without mouths, for instance, would soon pes 
rish ; those deprived ra the organs of generation could 
not pr te, and wherever the structure necessary to 
the Pal Temeions was impecfect, life would soon be ex« 
tinguished ; the animals only which happened.to be per- 
fect could live and propagate. Atheism must be redu- 
ced to miserable shifts, indeed, when it has been obli-+ 
ged to have recourse to such arguments. Perhaps they 
ought not to be answered in any other way, than by 
shewing that they are not only unfounded in fact, but 
directly opposed to every known fact in the constitu« 
tion of nature. For where have we ever seen any ins 
stances of such promiscuous and casual productions ? 
Are there any who now believe in the production of 
animals by the solar heat acting on the slime of the 
Nile, independent of the usual process of generation ? 
If there are any such, they may be influenced by the 
atheistical hypothesis Bers we have stated; but no 
man in his senses would attempt to argue with them, as 
they hold principles totally inconsistent with the known 
facts and analogy of nature. 

But it may be demonstrated, on the soundest princi- 
ples of metaphysics, that the hy is is absurd and 
impossible, 
ever it was, begin to operate? If it had a beginning, it 
must have had a cause’: this is a metaphysical axiom ; 
and the man who denies it, is no more a subject of ar- 
gument than he would be who should deny that two 
and two:make four. If then, this chance, fate, &c. had 
a beginning, it cannot be the cause of any thing, since 
it is itself caused by something else. 

But we are prepared to hear the Atheist affirm, that 
this principle of his is eternal, and had no beginning. 
On this supposition, then, it must eternally operate ; 
and what has been must always be, for to suppose any 
interruption in the continuity of eternity is absurd. But, 
according to the atheistical supposition, this eternal 
principle acted only once in a confused and random 
manner, and has ever since acted regularly and uni- 
formly. Here, then, is an evident change, in an eter= 

For when did this chance, or fate, or what- — 

sics. 
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ces, and to escape the inflictions of the law, w ch was 
er a eee all the heathen 
states; i , the prevailing error was quite of an op- 
posite iption, and ran into the extremes of Poly- 
theism and Id . This error, pernicious as it 
is, nevertheless, more excusable than Athe- 
ism ; for easily arise out of con- Polytheism may wrong 

ions of the attributes of God, whilst Atheism can 
ing out of the most criminal inattention to the 

. displays of the divine power, goodness, and 

achieved 

accident, present order 
ings. (see Atomical Philosophy.) This hypothesis 

to have any i 
and yet it is as rational as which ex- 
cludes the ity in the jon and go- 

cession a parle might, in one sense, be admitted, 
for we ca easily once ve an order established by the 
Almighty which shall never have an end. But an in- 
finite succession a parte ante, is absurd, fur it would im- 
ply that infinity is mace up of finite and that it 
may be increased or diminished, which is a contradic. 
tion. oe a a 
thousand years it is more infinite now, for it 
seshiaiedl sateen neldhebeha, Here, then, would be 
an infinity which is not yet infinite, Or, viewing it 
differently, if. the infinite series was complete a thou- 
mre pia re in that case, we have an infinity 
_ is already terminated, which involves an absur- 

B J = ; - 

; But, leaving the absurdities and impieties of Athe- 
ism, let any man cast his eyes on the le creation, 
and on the various objects of nature, and without en- 
tering into any tions es to the uses and ends of 

i parts, let him ask himself this plain question, 
“* Whence arose this order of things ?” To suppose them 
eternal, would be to make them self-existent, immuta- 
ble, indestructible ; in other words, it would be tos 
pose that they had a necessary existence, and that 
very supposition of their destruction would involve an 
impossilality. But how ill do any of these attributes 
te ari of the visible universe? In- 

of being immutable, we sce them every moment 
liable to change ; instead of being indestructible, we 
have no difficulty in conceiving their utter annihilation : 

- indeed, we cannot conceive how they should be 
from it, but by the sustaining influence of Him w 
created them, for God himself cannot make any thing 
ee 

then, had the world its beginning? Itcould 

puipauien eokeeeee. bine chek - A istent ing, which, as 
been seen, the world is not, neither could it be the cause 
of its own existence, for, in that case, it must have act~ 
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ed before it was, which is impossible. It must owe its 
existence, then, to a being, self-existent, uncreated, eter- 
nal: and this being we call Gop, who created all thi 
by the word of his power, and who has informed us m 
the records of inspiration, that a time shall come when 
the elements shall melt with fervent heat, and all things 
shall .be dissolved into their original non-entity, or 
moulded into new forms and modes of existence, by the 
jat of the Almighty. 

z All the ancient phil held creation, in the 
sense in which it is now generally understood among 
Christians, to be impossible. It was an axiom with them, 
that nothing can be poe dreng. 2 nihil fit ex 
nihilo. © On this principle all that they allowed to the 
agency of the Deity, was the eas sar of pre-exist- 
ent materials, and the moulding of an material 
substance into the form which it now exhibits in the 
visible universe. This is liable to all the objections 
which we have already stated. It gives to matter ane- 
cessary existence, and, of course, represents its destruc- 
tion as impossible. The doctrine of Spinoza is the le- 
gitimate offspring of this axiom of the ancients. He 
saw, that to make matter eternal, was to invest it with 
the essential attributes of Deity ; but, instead of being 
staggered by this consequence, he made it the founda- 
tion of his ical system ; if that can be called theo- 
logy which is founded on the notion of a material 
Deity... He held, that no being can communicate any 
thing but its own nature to another ; taking it, there- 
fore, for granted, that the material world exists, he 
thought that it followed, of course, that it must have 
proceeded from a material origin. 
ySbichlonehetlnitnrgeeaien snisteke than to suppose, 

that the Supreme Being can be compared to any thing 
which we observe in the visible universe. Aristotle, 
though no great theologian, yet avoided such an unphi- 

ical notion as this. For, whilst he admitted that 
the Deity was the first mover of all things, he laid it 
down as an incontrovertible maxim that he himself was 
unmoved, principii enim nulla est origo. Instead of 
being essential to his nature to possess qualities of 
any visible substance, his essence is to be conceived as 
directly opposite’ to every thing that is cognizable by 
our senses. Every object in nature may be increased 
or diminished, but God is infinite, and admits of nei- 
ther increase nor diminution; every thing that we see 
is mutable, but with God there is no variableness nor 
shadow of turning ; in short, his essential attributes can- 
not be imparted to any created being: the very idea of 
a creature excludes the possibility of such communica- 
tion, for, if it is created, it cannot. be self-existent and 
eternal. None of our faculties can enable us to form 
any thing like an adequate conception of the nature of 
God ; nay, they necessarily lead us to form wrong cons 
ceptions of Him. We can judge of things only by com- 
parison, by number, measure, or weight. But to what 

we com God ? We may compare the flame of 
acandle to the light of the sun, or a grain of sand to 
“the globe of the earth, or to the masses of matter which 
com the heavenly bodies ; for, however vast the 

among all created things. But God is infinite, and can. 
not be compared with a ¢ object which we have ever 
seen, or with any which our minds have ever 
conceived. The a Lage that we form of infistity, is 
by adding continually till the amount exceeds our 
pe ee cee ee fancy that we 
ave a ot something which is infinite. But 

it is a. iction in terms, as has already been shewn, 
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Metaphy- to sup’ an infinity constituted by the endless addi- 

tion of finite parts. 
This, however, we may know with certainty, that we 

daily see and feel the operations of an infinite eternal 
being, and this is sufficient for our prupose, and for in- 
spiring confidence and hope, though the nature of God 
be unsearchable, and his ways finding out. We 
imagine, indeed, that we can form some idea of the 
manner in which the Almighty actuates and .pervades 
universal nature, by comparing it with the way in which 
the soul actuates the ‘body, and. communicates its influ- 
€nce to its various organs and members. | -This analogy 
or illustration has been employed in almost every coun- 
try where any discussion has taken place respecting the 
nature and operations-of the Supreme Being. Hence 
he was called the anima mundi, by the ancient philoso- 
phers ; and the ‘poets taking up the -same.idea, repre- 
sented all things as full of God. |. Jovis omnia plena. 

It is perhaps a legitimate illustration to say, that as 
the soul actuates the body, so God actuates the frame 
of nature. But beyond this we cannot advance a step 
with safety; for we shall soon find that the comparison 
must utterly fail, Our souls and bodies are only a 
part of the general machinery of nature, (if we may 
use this expression,) put in motion and upheld by the 
hand of the eternal workman. We may, then, infer 
with infallible certainty, that he is wise, and powerful, 
and good; in the same manner as we can judge from 
effects, that these qualities may belong to human 
agents: but the motives which influence men to the 
practice of virtue can afford us no explanation of the 
counsels of God. He works in us to will and. to do of 
his good pleasure: the motives which impel us to ac- 
tion are exceedingly various, and very often beyond 
our control: théy are often entirely unforeseen; and 
the most important events in the history of our lives 
‘frequently arise out of circumstances unexpected, and 
apparently accidental. All this is entirely mapplica- 
ble to God. He acts of himself alone, and never can 
be influenced by external motives, since all things:are 
ordered by him, and are dependent on him. 

From what we have already said respecting the na- 
ture of God, we think it must follow by necessary con- 
-sequence, that there can be but one God. One infi- 
nite being excludes the possibility of any other pos- 
sessed of equal or independent power. Hence God, 
in order to give the Israelites the most impressive idea 
of the. unity of his nature, made himself known to 
them by his attribute of self-eaistence. For when Mo- 
ses asked his name, he commanded him to say to his 
countrymen, ‘‘ J am hath sent me unto you.” 

As God is infinite, self-existent, and eternal, he is 
also unchangeable. Every change in any being is a 
roof of imperfection, even though the c should 

for the better: for a being susceptible of improve- 
ment cannot be absolutely perfect. But God is the 

No addition can be made to 
lity of God. his knowledge or happiness, he can therefore have no 

reason to wish to change: and as there is no power 
superior or equal to his own, there can be no necessity 
which can compel him to change. None of those: cir- 
cumstances which produce a change in human conduct 
can have the slightest influence with God. We are 
often compelled to change our purposes, because they 
have been planned in ignorance, and circumstances 
which we could not foresee have rendered’ them im- 
practicable. The most. pernicious of all) absurdities 
would be laws and regulations which could not be al- 
tered. Such, we read, was the case with the laws of 
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the ancient Medes and Persians; and’ the’ only ,conse- bars ai 
uence of such regulations must have been to obstruct 

the improvement of the human race in happiness and 
knowledge. But nothing can ever»eccur to induce 
God to alter his purposes; for they were not formed 
_after the manner:of the short-sighted plans of mortals, 
They are always founded at ‘first in infinite wisdom, 
and with.a perfect-knowledge of every thing that is to 
come-to'pass, and therefore there can be no reason why 
they should ever be changed. When we see a nation 
at one time prosperous and successful, and at another 
discomfited and depressed, and when we ourselves ex 
perience alternate vicissitudes of gladness or sorrow, 
we must not suppose that these outward changes: of 
‘fortune proceed from any change in the counsels of 
God. He has always the same object in view, vim 
the happiness or improvement of men; and he adapts 
his dispensations to their circumstances, according as 
‘they need enco' ent, correction, or assistance. uragem 

We have already alluded:to the argument which Dr. Dr.Clarke’s 
Itargument. Clarke employs to prove the “existence of a God. 

arose out of some sublime metaphysical ideas of Sir 
Isaac Newton, respecting the nature of the Supreme 
Being. He had ‘said, non est duratio et spatium, sed 
durat et adest, &c. Dr. Clarke conceived, * that’ in 
space and duration he had got hold of two qualities, 
which, as they could not belong to any created sub 
stance, must be attributes of the necessary self-exist- 
ent being. We give the sum and substance of his 
doctrine in. his own words. “The supposal: of the 
existence of any thing whatever, necessarily includes 
a pre-supposition of existence of space. Nothing 
can possibly be conceived to exist, without thereby 
pre-supposing space ; which therefore I apprehend te — 
be a property, or mode of the self-existent substance ; 
and that, by being evidently necessary itself, it proves, 
that the substance of twitch it is a property must be 
also necessary.” 

We most willingly do justice to the many profound 
and enlightened views which occur in Dr. Clarke’s 
Demonstration of the Being and Attributes of God: but 
we think his main argument rests on a false foundas 
tion. So far from space being necessary to the exist~ 
ence of every thing, mind, with its affections, has no 
relation to it: and, with the exception of the ideas 
which arise from touch, we might have had every 
other idea, feeling, and affection which can enter the 
human mind, without being so much as able to form 
an idea of . ‘Where was space when there was 
nothing else but the Deity? It was then a non« 
entity; and it is still so; never having had any actual 
existence ; but possessing the potentiality of admitting 
the existence of every created thi In short, space 
is a mere privation; and we might as well assigna 
real existence to silence, because it has the papacy 
of admitting sound, or to darkness, which has the pos 
tentiality of receiving light, as ascribe reality to space, 
which has merely the capacity of admitting the exist« 
ence of material substance. It has been said, that we 
cannot conceive the annihilation of space: annihilate 
matter, and we cannot conceive that space can have an 
existence. It exists only in our conceptions ; and is as 
foreign to the nature of God, as the passions and feel- 
ings of men, which never can be predicated of the di« 
vine essence. : iat 

Mr. Locke: that though a man were’placed at 
the utmost conceivable verge of creation, yet he would 
still be able to thrust out his hand beyond himself :: 
and hence he argues’ that space is infinite. It would — 

es 



‘conception of the which it oceupi of the 

which consists of definite parts and can be 
. of the Divine nature, which is without be- 

%, without end, and without limitation, infinite, 
, and omnipresent. 

The moral arguments for the immortali of the soul 

cient icians ly admitted that the soul was but they inferred this from the doc- trine of the “ » which was almost 

they must in- 

Bet tony tetas, thas eating Gliese et ¢ which was 
lay claim to natural immortality. They suppos- 

annihilation, even with to material substance— “ Omnia mutantur, nihil interit :" of course we have _ much less reason to the ihilation of the soul, which we have tiever eevte sudsjected city of the changes which produce such striki alterations in the paren ae teailes of matter. ; ‘ no doctrine is more established than ' RE Mey = y h 

reget wvend and general administration of od with regard to this lower world ; and more espe- cially when we attend to the instructions of that Divine 
brousht life avd immortality to light, 

doctrine by his own resurrection 

MET 
» METASTASIO, Pierro Asare, the celebrated dra- Mctastasio. 
matist, was born at Rome on the 3d of January 1698 *. =—"— 
“His birth name was Trapassi. We shall immediately 
have occasion to mention the circumstance in conse- 

: of which it was changed. His family had once 
igurdpehont though reduced to poverty by gradual 
decline. “His grandfather, Felician Trapassi, was one 
of the thirty inhabitants of Assisi, to whom the free- 
dom of the city belonged. The father of the poet, Fe- 
lici i, was however unable to subsist in his na- 

- tive place, and enlisted for a soldier in the regiment of 
H € soon afterwards married _—— ae 

of Bologna, whom he had many children. 
poet was ue second son. Felice. whilst he was in 

ison, added something to the scanty Pose wae 
dice cowurde the maintenance of a family, by becoming 
an amanuensis ; and having fulfilled his military ser- 
vice, and by extreme industry and economy saved a 
little money, the entered into partnership with a shop- 
keeper at ens; for the sale of goods which belong to 
what the Romans call l'arte bianca, consisting of oil, 
flour, pastry, and other culinary materials. Having 
prospered tolerably in this kind of merchandise, he 
placed his two eldest sons, Leopoldo and Pietro at a 
grammar school. Pietro (our su ject) soon discovered 
an extraordinary quickness for learning, and a dispo- 
sition for poetry. “He could turn extempore verses on 
any given subject before he wes ten years of age. This 
faculty he used to exercise after school hours at his fa- 
ther's shop, where crowds would assemble in the streets 
to hear the young improvisatori. During one of those 
tuneful fits, the learned civilian and critic, Gravina, 
accidentally » and was so struck by the harmony 
of the child's verses, and the sweetness of his voice, as 
well as by the liveliness of the thoughts which he threw 
out “ al improvista,” either on persons who stood near 
him, or any subject of their suggesting, that he stopt 
to admire him, and offered him money. The polite re- 
fusal of the little bard to accept of his donation increas- 
ed his admirstion of him—he resolved to — him, 
and went immediately to solicit the consent of his pa- 
rents for that pu As the civilian did not pro- 
pose to take him from Rome, his father saw no necessi« 
ty for refusing the proffered patronage, and the next 
morning Pietro was consigned to Gravina’s care, who 
gave him the Greek name of Metastasio, as Mitertasis, 
mutatio, seemed at once to express his former name of Trapassi, and his new situation as an adopted child. 

It seems at first sight rather inconsistent, that his 
patron, who bad adopted him on account of his poetry, ly should have destined him to a study so note ate to 
— as that of the Jaw; but Gravina was imself a 
a ; and, a the church, there was no other prokonioa by which emoluments and honours could be then attained. At first, Metastasio was set to the per- usal of pandects, decrees, and edicts—he nevertheless read the poets, by Gravina’s ission, particularly 
Ariosto and Homer; and having, at the age of four. 
teen, produced thoupt nde of Giustino, an astonishin work for a boy, etastasio afterwards regret! its appearance emong his riper works; his patron not only tolerated but encouraged his bias. Gravi- na took him, when he was 18, to Naples, expressly to af- ford him an y of singing extem with the 

improvisatori at that time in Italy. ‘When he appeared in Naples, he soon ean uni- versal favourite. Nothing was to be heard of but his 
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Metastasio. beautiful extemporaneots verses, which his hearers car- -the plot of which is tdken!from Ariosto. ‘The poems -Metastasio. 
—y~" ried away in their’ memory—the grace and dignity of which he,produced.at. Naples were uni oo, 

J 

his elocution—and the inspired expression. of his coun- 
tenance. : 

With his poetical pursuits, he still continued renee 4 
of the law ; and in order to obtain a passport throug 
the only other promising road to preferment at Rome, 
he took the minor orders of priesthood, by:the advice 
of his affectionate master. At 20 years of ageihe lost 
his patron Gravina, who died, aged 54, leaving behind 
him the character of a moderate poet and orator, but 
of great learning and classical knowledge, and con- 
siderable acuteness in criticism, though not unble- 
mished by asperity. He rendered his name more cele- 
brated by protecting Metastasio than by all the works 
of his own pen. The benefit of his influence,on Me- 
tastasio’s taste has been‘doubted, for he was a precisian 
in his ideas of ,classical purity, and it is supposed that 
if he had lived, his advice might have cramped his pu- 
pil’s genius with rules of Greek art, and implicit imita- 
tion. However this may be, Metastasio’s expressions 
of grief for his loss, which were strongly conveyed in 
poetical effusions, were never suspected of being insin- 
cere, though his mourning for him was that of an heir, 
which is sometimes so ludicrously doubtful,—for Gra- 
vina, faithful to his promise of treating him as his own 
child, bequeathed to him 15,000 Roman crowns, an 
excellent library, rich furniture, and a small estate in 
the kingdom of Naples. The specie alone, (equal to 
between three and four thousand pounds,) was, ac- 
cording to the value of money in those days, a sufficient 
independence ; but among the lessons which his pa- 
tron had taught him, he seems to have forgotten those 
of worldly wisdom. His legacy was soon spent, not 
indeed in vicious courses, but in the munificence of 
good cheer which he shewed to the admirers of his 
poetry and the frequenters of his table. In two years 
only an Eg haem landed property remained; but 
though his fall was like Timon’s, he had nothing of 
the misanthrope in his bland and benevolent disposi- 
tion. At two and twenty, he set himself to renew the 
study of the law as a profession ; and as if he had re- 
solved to secure himself against the seduction of the 
muses, he placed himself under an advocate of the 
name of Paglietti, a man who is described as “ al] law,” 
a bitter enemy to poetry—one who hated the sound of 
verse, and the very sight of a poet ; and was merciless~ 
ly intolerant of the slightest deviation from worldly 
prudence. One may figure a whimsical scene in con- 
ceiving the shrewd and suspicious lawyer receiving 
such a noviciate, a youth already known and celebrat- 
ed for poetical genius, but with his fortune spent, 
obliged to determine in earnest that he would prosecute 
his legal studies. The assiduity of Metastasio is said 
to have at first inspired Paglietti himself with confi- 
dence, that he was thoroughly weaned from poetry ; 
and we are told, ear: mae eli of perage admired 
his verses, now regar rapidi is progress in 
legal knowledge with still greater astonishment ; but 
this change was an effort agamst nature, and could not 
continue. Atthe end of a year, we find him making 
a sly breach of his contract with the rugged advoeate, 
by writing an epithalamium of 100 octave stanzas, at 
the instigation of the Countess of Althau. Then came 
his drama of Endymion, under the same sedative influ< 

‘ence. The viceroy of Naples next prevailed on him to 
write the drama of the Garden of the Hesperides, on a 
romise that it should be kept a profound secret from 

fie inexorable lawyer. His next drama was Angelica, 

‘the beauties of that drama so »forci 
particularly the Gardens 

: ay ey rianna Benti Bulgarini, commonly called the ina, 
the greatest faosilocaioaaen and actress of }her:time, who 
-performed the part .of Venus in that piece, and was so 
enchanted with the poetry that. she would not rest till 
she was introduced ;to the acquaintance of the.author. 
She-felt on seeing/him, (says his biographer), an un- 
common regard for him, and it:was believed to be mu- 
tual. -Meanwhile his legal friend Paglietti did not re- 
gard him by any means with the same pleasant looks as 
the actress his admirer, the Romanina. His poetieal re- 
-putation was now blazoned.abroad; and his disgust at 
the law, added to the severity of the old advocate, soon 
‘became sufficiently strong to make him wish to abandon 
‘the profession. Meanwhile the Romanina pressed him 
to take up his residence under her roof, and her hus- 
and nome ie the same request. Lary ows was not 
insensible to the apparent indecorum of quitting a grave 
profession, as well as of laying himself under obliga. 
tions to the family of Bulgarini ; but after a struggle in 
his own mind, he gave way to his love of and 
leisure, and possibly also to his partiality for the lady, 
and accepted the invitation. To this peoeseys what- 
eyer may be thought of his motives, t orld was per- 
haps indebted for the direction of his exquisite genius 
into its proper channel. . 

At the request of the Romanina, he wrote his “ Di- 
done Abbandonata,” which was perhaps the first 
musical drama that ever graced the Italian stage. The 
Romanina was a ger actress, and a good judge of dra~ 
matic poetry, and Metastasio was ligeh to her for 
suggesting the finest situations in his Didone. She 
was thought, with the exception of Mingotti, to be the 
only instance ever known of a female singer who had 
studied stage effect as well as harmony, sufficiently to 
enlighten the author of the words which she sung, as 
well as the composer of the music. The celebrity of 
the Didone occasioned its being set by the best compos~ 
ers of the time, for the other principal theatres of Italy, 
and it brought the author a considerable pecuniary re- 
ward, 

In 1727, the Romanina having fulfilled all her thea- 
trical engagements at Naples, was ready to return to 
her native city of Rome, provided her beloved poet 
would accompany her. Metastasio hesitated for some 
time, but at length consented, on condition that in re-« 
turn for the hospitality which he had received under 
her roof at Naples, she and her family would consent 
to be his guests at Rome, where the relatives of Me- 
tastasio still resided. He therefore wrote to his, ts 
to procure a house for the reception of his two fami« 
lies of the Trapassi and Bulgarini ; and from the time 
of his arrival in that city, till his d for Ger- 
many, they all lived under the same roof. The Ro- 
manina, as more accustomed to the superintendance of 
a family, managed the household ; the rest attended to 
their own pursuits ; while Metastasio received his visi« 
tors, wrote his verses, and increased his celebrity. 

He finished several o ing his residence at 
Rome, as the “ Catone in Utica,” Egio,; Semiramide 
Reconnosciuta, Artaserse and Alessandro nelle Indie, 
and his reputation continued to increase, not only in 
Italy, but nee beyond the Alps. But with all the 
praises which he my ety it does not spyeer that he 
reaped much profit from his labours ; and though he 
could not be said to. be in necessitous circumstances, 

of the Hesperides, but none»felt 
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is unpromising state, when, in 1729, he re- 

an invitation from the Court of Vienna to come 
ide there as coadjutor to Apostolo Zeno, the im- 

His pension was to be three thousand 
. The offer was the more flatter- 
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On Rome for the imperial capital, Metasta- 

sio the care of all his effects and concerns to 
his zealous friend the Romanina, who willingly took 
men bey and of the sums of money 

he left him for the su of his father. 
pene en beeen uly 1730. The 

regular opera which ‘or the imperial 
Sain Ahbdadetedur died: conen ee 
sie by Caldara. Of its success we have no account ; 
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. than when he-had left his native 

In the course of their lence, it ai ‘as if Metastasio. : correspond jppears a 
the Romanina was at one time anxious to go to Vienna 
as'asinger, and .suspected Metastasio of not spedking 
openly on the subject. It was thought that he was 
fearful-of the effect which her arrival might have had 
on his own reputation, as the Emperor Charles VI. 
was! a’ prince of very rigid ideas of decorum. Yet, 
afterall, it is not easy to part, on very harsh terms, 
with the name and memory of the woman who solaced: 

and ee the genius of Metastasio. 
Something may be allowed for the general manners of 
her i pe her vocation. She was no ordinary 
person ; made no vulgar choice in her affection ; 
and was neither mercenary nor inconstant in preserv~ 
ing it. The at which she died is not precisely 
known; but she was probably older than Metastasio, 
having attained to the zenith of her reputation as a 
singer in Genoa in 1712. Metastasio s with deep 
grief for her death to those with whom it was not his 
interest to be’ ostentatious of such feelings. In_a let- 
ter to his brother, he says—“ Poor Marianna will 
never return ; and I believe that the rest of my life 
will be insipid and sorrowful.” It has been already 
noticed, that in early life he took the minor orders of 

iesthood. In one of his letters to his female friend, 
mentions the death of a certain abate in Sicily, to 

whose vacant abbey he would have wished 'to succeed ; 
but did not know in what diocese it was situated, or 
whether it was requisite that the candidate should be a 

jar ecclesiastic. Itappears from other letters, that 
he wished for secular preferment in the 

church, he had no intention to be an ecclesiastic “ in 
sacris.” 

His course of life, after his removal to Vienna, was 
little varied by other events than the successive pro- 
duction of his operas. In 1738, he was, without soli- 
citation on his part, complimented by the city of Asisi 
with a patent of a His appointment of lau- 
reate, and the profits 2 is compositions, enabled him 
to support a respectable a rance in society, and to’ 
live with all the comforts tasea to his retired and 
moderate habits, It may be suspected, however, that 
he was obliged, for many years, to cherish retired and 
moderate habits from necessity as much as choice ; nor 
does he write to his friends at all times with unquali- 
fied satisfaction about his pecuniary affairs. ‘“ Charles 
pin he +» in a letter to a cms “ as a reward 

services, and to make up for my unpaid 
por ton.4 granted me 2 thousand crowns in Sicily ona 
bishoprick or benefice in that kingdom’; but all the 
bishops, abbots, and beneficed clergy became from that 
time immortal, and the kingdom was lost before I had 
received a penny. The treasurership of Cosenza in Ca’ 
labria becoming vacant, my august patron, remember-- 
ing my unpaid arrears, destined it forme: I took pos« 
session—spent more than 800 ducats of my own mo- 
ney in fees and other expenses; but before I had be+- 

to the first , the Spaniards entered the 
Kingdon, ana I rensinetl‘atth th patent in my hand, 

for curling my hair, or folding up sugar plums.” 
Empress Queen, he farther’relates to his corres~ 

ent, impoverished by a seven years’ war, was‘ob-- 
iged to diminish the salaries of her servants. To’ con 

him for this diminution, and for his other losses, 
she assigned ‘him 1500'florins in Milan ; but at-the-end 

. of five years the promise was unfulfilled ; and after fif- 
teen years service he found himself in a worse state 

country, This: was: 
undoubtedly a faithful picture of his affairs at one-pe« 
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Metastasio. riod of his residence in Germany. It is clear, how- 
—Y~" ever, that he must haye ultimately saved money at 

. Vienna in the course of his long life, from the sums 
which he left at his death. 

These particulars of his private history are contain- 
ed in his correspondence with the celebrated singer 
Farinelli. A friendship subsisted between. our poet 
and that musician for fifty years, after they were sepa- 
rated and established in the service of ‘different mo- 
narchs in the two most remote capitals of Europe. 
The poet and musician were nearly of the same age, 
and began their public career in the city of Naples at 
the same time. They regarded each other as twins of 
public favour, brought to light at the same birth, and 
united in one common interest. Metastasio never ima- 
gined his poetry injured by Farinelli’s too florid style 
of singing ; and such was his fraternal affection for his 
“ caro gemello,” that he overlooked or forgot the want 
of simplicity, action, and pathos in his singing so en- 
tirely, as to censure young performers for these defects 
in his letters to Farinelli*. 

The tenor of his life was uniform and placid at 
Vienna, if not remarkably happy ; and whatever dis- 
turbance the absence and remembrance of Marianna 
may have given him, he never seems to have fallen 

ain in love. ‘‘ You believe me,” he says in one of 
his letters to a friend, “in danger here from the charms 
of some tranquil Teutonic beauty: how mistaken you 
are. Here, love and hatred never disturb the sleep of 
any mortal; here the hogy cares very little for the af 
fairs of the mind; at night you may be a favourite, 
and in the morning unknown. Eagerness, agitation, 
solicitude, little quarrels, reconciliations, gratitude, 
vengeance, &c. all that gives terror or pleasure in the 
commerce of delicate souls, is here thought ridiculous, 
or fit only for the embellishments of romances. It is 
incredible to what a pitch of indolence the placid 
nymphs of this place are arrived. I should despair of 
finding one that would relinquish a game at piquet for 
the loss or death of her dearest lover. There are many 
who would think the turning aside from their sampler 
among the most mysterious excesses of genius.” He 
divided his apartments with the family of Signor Mar- 
tinez, the imperial librarian, whose sister, brought up 
from the cradle by the poet, and highly accomplished 
in literature as wel] as in music, devoted herself with 
filial attachment to his amusement. From the period 
of his fixing in this intimacy with the family of Mar- 
tinez, he acquired a habit of dividing his time so re- 
gularly, that a single day became something like a mi- 
niature of his life; and he was often in jest, though 
with-great justice, compared toa clock. In the morn- 
ing he went always at the same hour to hear-mass at 
the church of the Capuchins ; from thence he went to 
visit the Couhhtess of Althau, with whom his Italian 
biographer says, that he regularly spent his time from 
eleven till two, in the morning, and from eight till ten 
in the evening ; and after her death he spent the same 
allotted hours with his friend Perlas, the canon of 
Breslaw. . We must suppose that he met at that lady’s 
house the circle of friends to whose society he was 
chiefly attached. He. rose, took his meals, and went 
to bed always at a stated hour. At six in the eyening 
he received at home.the Sardinian minister, and Baron | 
Hagen, the president of the imperial Aulic council. 

‘* Farinelli (whose voice was found to op 

TASIO. 
With these friends he spent his time till eight, usually 
reading the Greek and Latin classics in ological 
order. In the intervals of the he wrote his verses 
and his letters. When he had finished his writing, he 
never left a scrap of paper on the table. ‘He was in 
short such a lover of order in all his ways, that he used 
to say jocularly that he feared Hell chiefly because it 
was a place of utter disorder, and because he undew 
stood that in the infernal regions “ nullus ordo sed 
sempeternus horror inhabitat.”. He was accused of 
being finical in his mn, from his attachment to odo- 
riferous washes, and delicate soaps and pomatums. In 
his dress he was excessively neat and simple. He had 
a frailty in his advanced years of being averse to de« 
clare his age, and was not fond of alluding to his hum< 
ble parentage. _ Having never had the small-pox, he 
could not bear to hear the-word mentioned ; and when 
Lewis XV. died of that distemper, not only that 
circumstance, but even every thing concerning the 
Court of France, were forbidden topics in his presence. 
This weakness was the result of the uncommon dread 
of death, with which he was so tormented, that when 
any of his friends were given over, he never inquired 
more about them, nor was willing to hear their names 
mentioned. These were foibles in a character upon 
the whole highly estimable; for if not possessed: of the 
strong and active virtues, he was perfectly free from 
jealousy, envy, malignity, and the selfish passions... In. 
the April of 1782, having attained his 84th year, he 
was suddenly seized with a fever, which for some time 
made him delirious; but on recovering his senses he 
received the sacrament with symptoms of devout sen« 
sibility, which drew tears from the surrounding spec 
tators; he also had the Apostolic benediction pronoun- 
ced upon him in the article of death. This benedic- 
tion was sent to him from Pope Pius VI., who was 
then at Vienna, by the Nuncio Garampi.. He. was 
buried with great funeral-solemnity by his princi 
heir, Signor Joseph Martinez, to whom he left his 
house and library, and about 100,000 florins. A re- 
maiqing, though small portion of his fortune,. went to 
his sisters. . 

Metastasio was of middle stature, rather inclined to 
be large, but well proportioned in his person, with 
fine dark eyes, an aquiline nose, a well-shaped: mouth,. 
and fresh complexion ; and, even at his advanced age, 
never wore glasses. Dr. Burney* found him, at 72, 
looking like a man of 50, and the handsomest person 
for his age he had ever seen. On his features, he says, 
was painted all the genius, goodness, and propriety, 
which characterize his writings. He was cautious and. 
modest in his intercourse, rie so polite that he was sel- 
dom known to contradict any body in conversation. 

Our limits necessarily oblige us to give a general 
character, and not an analysis, of the works of Me- 
tastasio. They contain, besides his poetry, a number 
of letters to friends, which were published after his 
death, and some reflections on the poetics of Aristotle. 
Gravina had taken care that he should be a good clas- 
sical scholar, and he had\studied with some depth the 
principles of his own art. He has left also some poe- 
tical versions from Horace and Juvenal. He composed 
eight-and-twenty regular operas, without reckoning a 
number of short pieces and entertainments,. containi 
both airs and recitatives, like his greater operas, an 

te on the disordered mind of Philip V. like the harp of David on the evil spirit'of Saul,), 
was retained in the service of the Spanish court with a pension of £300 a-year, which, after Philip V. died, was continued under his suc~ 
C@SSOr. 
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. and persuasive, cannot carry into imt- 
tation that boldness and truth, which make the drama 

hold up, as # were, a mirror to nature.” 
Metastasio, the finest genius who ever attempted the 
musical drama, illustrates this theory in his whole thea- 
tre. 2 oF ner gy etennenpern wer Be nae ar 
preséntations of an nature. They have individual 
names, but not individual natures; they burn with 

ion. they are exeited by virtue or debased by vice ; 
pnw hen or bad, without the i 

culer and minute traits which mske the pictures of bu- 
man beings illusive semblances of reality. The hero of 
one age and country is exactly the same with the hero 
of another. They are virtues and vices personified, 
and in the extreme; they are detective in physiogno- 
my. Yet, if we weigh Metastasio, not by his generic 
but specific worth in the drama, as a writer of operas, 

: & 

109 MET 
and not of tragedies, 
qualified admiration. _ His operas are, on the whole, 
so far exquisite dramas, that the story which they tell 
is managed with classical and skilful arrangement ; their 
plots are striking, interesting, and well H armand the 
story is irresistibly captivating, fraught with grandeur 
~ fire, as well as nee a Sseia peters 

; and patriotism, ate eloquen > an 
harmony and «liction, both ‘of = and recitative, are 
supported with exquisite power and simplicity. His 
Mneuege is so perspicuous as to be almost as intelligi- 
ble to foreigners as prose itself. His nine dramas the 
most esteemed, are those which he composed during 
the ten first years of his residence at Vienna. Issipile, 
Olimpiade, é, Laclemenza di Tito, Achille 
in Teiro, Semirami de Riconosciuto, Temistocle, Zeno- 
bia, and Regolo, [n our own opinion, the tenderness 
and luxuriance of feeling in Demetrio is equal to any 
thing in bis works, and almost unrivalled in the drama. 
The third scene of the third’ act of Demetrio is pecu- 
liarly touching, where Cleonice, the priticess of Egypt, 
who had been induced. by a false sense of honour, to 
give up her lover Alcestes, when repentance seizes 
her, when she finds herself unable to suport a longer 
struggle against affection, and overtakes Alcestes on 
the sea-shore, in the moment of his embarkation. The 

of love was never more romantic and beau- 
tiful, than in her speech in that scene which begins— 

* Nil tue povero albergo 
Quella pace godio, che in regio tetto 
Luage de te quisto mio cor non gode.” 

Metastasio is eminently the poet of love, and, in 
neral, very happy in ¢elineating noble and amiable 
sentiments It is astonishing how much naivé, and sim- 
ple feeling, and natural language, he has thrown into 
the most artificial department of the drama; with how 
little constraint he moves in lyrical , and with 
what artless. unaffected language, he unites the richest 
ornaments of imagination. In the opera. he is a poet 
without models, and without rivals. (#) 
METELIN, anciently Myrerene and Lesvos, an 

island in the Mediterranean, at the mouth of the 
Gulf of Adramyti, on the south-west coast of Asia 
Minor. 
This island is of a triangular figure: its precise di- 

mensions are not ascertained ; but in so far as we can 
collect, it seems about 42 miles in extreme length from 
north-west to south-east, 26 in extreme breadth, and 
the superficies bly may be computed at 500 
square miles. Several rocky flats environing it are 
conjectured to have been once an integral of Me- 
telin, and some have su that an ancient concus- 
sion of nature rent the island itself from the nei 
bouring continent. The intermediate channels 
tween two sides of it and the Asiatic coast are nine or 
ten miles wide, with 50 or 60 fathoms of water. 

» There are no rivers here, but mountain torrents from 
the rains; numerous fountains, and many hot springs 
of different qualities, to which valetudinarians resort 
at all seasons, both for drinking and bathing. The 
southern cosst is penetrated by two’ canals, each ters 
minating in a spacious basin, forming two excellent 
and secure harbours, which are separated by the lofty 
Mount Olympus. Of these Port Caloni is the larger, 
but not so much frequented as the other port ‘Hiero, 
or Olisiere, iying towards the south-east extremity of 
the island. | Traders repair hither during the whole 
year for cargoes of oil, and foreign navigators take- 

we shall find room for almost un- Metastasio- 
in Metelin. 
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Metelin, shelter inrit.when adverse winds oppose their access to 
1" the Gulf of Smyrna. 

aspect 

Climate. 

Produc- 
tions, 

Trade. 

Inhabi- 
tants. 

The face of Metelin is mountainous: one chain of 
hills traverses the island in a longitudinal direction, 
and is intersected by another, Volcanic and calcare- 
ous productions abound. Granitic rocks on each side 
of the two channels, dividing it from the continent, 
are cemented by. a calcareous substance; and among 
‘the petrifactions; which occur at Port Sigri, the west- 
ern extremity,are entire trunks of trees. Some of 
‘the surface of the earth are covered with a hard shin- 

ing, stony incrustation. 
he climate is very fine; it rarely freezes during 

winter, and the summer heats are tempered by breezes 
from the sea. The island nevertheless is exposed to 
sudden storms from. the Asiatic mountains, and to- 
wards the south coast it is insalubrious. Great mor- 
py prevails in sen rune ; and whole nyillege are 
said to be occupied by leprous persons. _ Hippocrates 
celebrates the beneficial effects of the Salas climate 
on the body, and Demetrius Phalerius conceives that 
‘it invigorates the mind. 

The ground is clothed with perpetual verdure, and 
the most luxuriant vegetation: almost all the moun- 
tains are well wooded, and exhibit a. great variety of 
lants,, Vineyards hang on the declivities of the hills, 
or the soil is friendly. to the vine; and extensive, plan. 
tations of olives afford.an abundant produce. The an- 
cients celebrated the quality of the Lesbian wine, but 
‘at present it is both rare and inferior, partly from the 
unskilfulness of the inhabitants, and partly because the 
grapes are converted to raisins, and also employed by 

“the Greeks for making brandy. Neither the grain nor 
live stock are in syfficient quantity: for home consump- 
tion. Horace: speaks. of Lesbian flour. whiter than 
snow; and, wool. was formerly an article of export, 
The chief products, natural.and artificial, of the pre- 
sent day, are about 50,000 or 60,000: quintals: of olive 
oil yearly, most of which is carried to Constantinople ; 
wood for shipbuilding, and pitch extracted from pines, 
for the same purpose. Nothing but pine is said to be 
used in the construction of the vessels; which:are very 
light, and last.ten or twelve:years. Pococke mentions 
a manufacture of stuffs:made of silk and flax, at ayplace 
called Peribole. 

Considerable trade was:carriedion with France for- 
amerly;: the French:had: a: consul, and) the» English a 
vice-consul; but the former seems to have been .with- 
drawn, when: it was» ascertained: that) the oil of: the 
Morea: and of Candia could: be: obtained at a cheaper 
rate. 

It\is computed that: Metelin: contains: about 40,000 
inhabitants, consisting of Turks:and:Greeks in» equal 
proportions, and: a few Jewish:families. The:women 
are) very: handsome, with: fine large) expressive: eyes: 
cand:a beautiful complexion, which; however, they: dis- 
figure with paint ; and.they shave off part of the:eyes. 
brow, replacing it-by an artificial one; connecting: the 
remainder with the hair at eachotemple: Thevancient 
Lesbian: females:are|said to have) had a public ti« 
tion for they of; beauty, which was adju by 
youngimen in the fane of Juno.. But suchcontests do 
notseem» to ‘have: been favourable to: morals, as’ the 

le;were considered :dissolute: and a: traveller of 
the century remarks;. that‘ the women have no 
better character: for: theix: chastity; nor the men: for 
their sobriety, than:in former times.”” In manners the: 

ern females; are rather» masculine; they: do. not 
" shvinrthe gaze of strangers; they,enjoy-an uncommon 
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rtion of liberty, and even assume paramount authos Metelin.” po , param é 

rity in all domestic arrangements. 
Until lately, a remarkable deviation from the com- 

mon customs,of mankind: prevailed: regarding the law’ 
of succession here. The eldest daughter inherited the . 
whole fortune of the family, while all the other chil- 
dren, male: and female, were left entirely destitute.) 
If there were only two daughters, the younger ob- 
tained no succession ;. and when the elder married, she 
remained in a state» of subservience: to her, wearing 
a particular habit; and) attending her as a domes- 
tic. If the family consisted of more than two, this 
became the lot of the immediate: younger daugh- 
ter always, as her immediate elder’ sister married. 
Farther, it appears that: the: whole family possessions: 
were transferred to the eldest daughter on her mar~ 
riage, whereby. she and»her husband were kept in af= 
fluence, and: her parents were reduced to an indigent 
condition, ‘« and we ourselves,” says the Earl of C 
lemont, i have — been shewn the eldest daugh- 
ter ing through: town in the greatest splen- 
doin, twhile her =a a and sister followed her sade 
vants, and made a melancholy part:of the attendant 
train.” Something similar may be traced’ among’ va~ 
rious ancient countries ;:and»there are’ some even now 
where the birth of a som deprives the father of his:pub- 
lic functions. In Metelin, a modification of theusage 
alluded to has been recently effected: by the interven- 
tion of the Patriarch of Constantinople, ther with 
the bishops and clergy of the island. Certain rights of 
primogeniture are preserved; by» which: the’ eldest 
daughter receives a third of the inheritance, the second 
a third of what remains, and the younger successively 
a third of the residue. Thus the immediate. younger 
daughter, whatever be the number of: the family, al- 
ways receives a third of the remainder, after those bes. 
fore her have drawn their proportion. 

The principal town; which is called Metelin’ or Cas- ‘Towns. 
tro, is situated on the east coast; where two harbours Metelin. 
are: formed: by a mole of ancient construction. It is 
protected by a castle about three-quarters ofa mile in 
compass, consisting of two divisions of lofty embattled 
walls, each having its own governor and garrison, and 
these fortifications are: defended by five orsix hundred 
janizaries, most of:whom are domesticated there. The 
population of the town-amounts to two or three thou-~ 
sand Turks, three or four thousand Greeks; and thirty: 
or forty Jewish families. It is a Bishop’s:See; Mete- 
lin covers part of the ground occupied by the ancient 
city. 
the ancient Methymnee, extending up thesideof a hill, 
crowned by a spacious.castle, It is about‘a mile in cir- 
cuit, and contains:about two or three thousand’Turkish: 
and: Greek: inhabitants; the latter have three churches 
and a bishop. The»natives of this: place are’said to be ' 
distinguished ‘asiof*old by a taste for music. Besides 
these, which are the principal places of theiisland, there 
are several villages, such as: Petra, Akerona, Eresso, 
chiefly:of'small extent. Petra; or'Porto Petra; on the 
west: coast, isso named; from a high»rock’in the centre, 
whicly is accessible only-from the north, and is'surround=: 
ed onthe top by a: wall, whether the most valuable pros- 
perty is deposited by- the inhabitants when alarmed for 
the depredations of’ Corsairs) At Akerona, on:the north Akerona. 
of Port Caloni, there: is\a desolate monastery, dedicated 
to St: Johm the Baptists Evesso standsn) i 
south of Cape Sigri in-the neighbourhood of Ruins; de. 
noting the situation of the ancient:city of the same name: 
The ‘houses in Metelin are: constructed after a peculiar 

Molivo stands onthe north: coast, on the site of “Molivo, 

Petra. 

ttle to the Bresso. 
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1 

Ancient 

subterraneous 
age of Tiberius, which attracted the notice of tra- 
vellers, we have , has been lately aequired by 
a Scottish Nobleman distinguished by his taste for Gre- 
cian antiquities. 

Metelin has often changed its name, According to 

METE 
Meteorite. "T-yss term, derived from. the Greek Mihege, is here 
Deiclann Preferably adopted the shortest and 
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Diodorus it was called Issa ; and after being occupied 
by seven ions of men, it was submerged by a 

; ing it from ‘the continent, and destroying 
the e inhabitants. Having regained sufficient fer- 
tility after subsidence of the waters, it was repeopled 
at a period which some conjecture to have been 1734, 
and others 1540 years anterior to the Christian «ra. 
This island was the theatre of warlike contentions 
-during the subsistence of the Grecian States, and the 
influence of other nations in the Mediterranean. Un- 
derthe name of Lesbos it became tribu to the A- 
‘thenians, and afterwards formed part of the Em- 
pire. It is uncertain when this appellation was chan- 
ged ; but Eustathius, who flourished in the twelfth cen- 
tury, mentions that it had been pore called Mytelene, 
as It was anciently denominated | The Empe- 
ror John P. ceded it ‘to Gatilusio, a Venetian 
Nobleman, under whose family it remained until be- 
sieged by Mahomet, who met with a determined resis- 
tance from the inhabitants. But ‘their Commander 
treacherously “opened the gates of the town to the ene- 

in 1462, on a promise of being rewarded” with the 
i of the Island. However, Mahomet, equal- 

erous, put him to death when his services pro- 
ved no lo useful. See Diodorus Siculus, ib. iv. 
§ 88. way's i , Ancient and Modern, 
p- 312. Pococke’s Travels, vol. ii. agers 15. Trans. 
actions ‘4 the Royal Irish Academy, iii, Guy's 
Ve itteraire, tom, i. p..898. (c) 

TELLUS. See Jueurtsa and Rome. 
ee = en 

EORIC Zé 
METEOROLITE. j See Metgonitz. 
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the circumstance of their fall has been, in one instance 
‘at least, duly authenticated, and because their chemi- 
cal constitution is, in some important particulars, ana- 
Jogous to that of undoubted meteorites, According to 
the discoveries of Proust and Klapreth, for example, 
native iron, reputed meteoric, differs from that which 
occurs in a fossil state, by the presence of nickel. Of 
the two pieces of Siberian iron in the Grevillian col- 

ion, one exhibits a cellular and ramified texture, 
analogous to that of some very light and porous vol- 
eanic slags. An attentive examination, moreover, re- 
veals impressions or cavities of greater or less depth, 
and in some of which there remains a transparent sub- 
stance, of a yellowish-green hue. The iron itself is 
very malleable, and may be cut with a knife, or flat- 
tened under the hammer. The other specimen is more 
solid and compact, but so blended and i 
with the yellowish-green matter, that if the whole of 
the latter were subtracted, the remainder would consist 
of iron in the metallic state, and would present the 
same cellular appearance as the ing. The stony 

ions of the composition y assume the form of 
smal] merge) wo cube an irregular outline, but 
a globular, with a smooth, shining, 

vitreous i 

hecause part.of the stones said to have fallen on the earth,” 
8 

Metelin 
q 

Meteoro- 
lite. 

—y— 

Meteorite. 
—_—— 
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Meteorite. 'The native iron from Bohemia, like the larger 'speci- -of calamity; and; on (a fair cornputation of chances, Meétéoiite. 4 
“~~” men from Siberia, is compact, and containsnodules, «meteors may have frequently exploded over desert —\— 

but not so numerous. They are, besides, quite opaque, «tracts of land, or the pathless expanse of the waters. \ 
and very much resemble the globules in atmospheric From the sacred Scriptures of the Old Testament, sacred .- 

The regis- 
ter of ex, 

stones. . This iron contains néarly 5 per cent. of nickel; 
and between 5 and 6 per cent. of the same metal seems 
to exist in a piece of native iron, brought from Sene- 
gal. 
~ In like manner, we shall offer no apology for’includ- 
-ing in our chronological recital the mention of pulver- 
ulent or coloured showers, since the products of ‘some 
of them seem to indicate a similar origin, and since, in 
-several instances, their fal] has:even accompanied that 
-of concrete masses. The colouring matter of alleged 
showers, however, has sometimes been found to be of 
-a vegetable or animal nature, so that cases of this’ de- 
scription are to be admitted with caution. Thus, ‘the 
crimson snow, described by Captain Ross, in his ac- 
count of his recent voyage to Baffin’s Bay, is supposed 
-by Dr. Wollaston to owe its complexion to some vege- 
table production, and. Mr. Bauer fancies that he» 
detected'in it the existence of a non-descript Uredo, 
which he, very appropriately, designates nivalis. With 
.the exception of such instances, however, the black 
and reddish dusts to. which we. shall have occasion to 
refer, may, perhaps, be regarded’ as replacing the grey 
and earthy portions of the friable meteoric stones. Nor 
is it improbable that the vitreous\ matter which accom- 
panies the masses of native iron, may be the same por- 
tions completely fused, and that the dusts, meteorites, 
and ferruginous masses may have undergone different 
degrees of heat, which would account ‘for their differ- 
ent modifications and appearances. Certain it is, that 
even sand was mingled in the Siena shower of stones, 
thus pointing to an intimate connection between silex 
in the loose and in the consolidated state, and thus jus- 
tifying our insertion of the few examples of atmosphe- 
ric sand that have come within our knowledge. 

it may, moreover, be proper to premise, that al- 
though we have adopted Dr. Chladni’s revised cata- 

amples far logue of meteoric appearances, and an article inserted 
from being in the second number of the Edinburgh Philosophical 

we are not aware that any passage can be cited in di- 
rect proof of the descent of stones from the atmosphere. 
The ingenious but fanciful Mr. Edward King, 
in his “ Remarks concerning stones said to have fallen 
from the clouds, both in days and in ancient 
times,” points to two passages as announcing such an 
-event.' The first occurs in the 13th verse of the 18th 
Psalm—The Lord also thundered out of heaven, and the 
Highest gave his thunder: hail-stones and CcoALs OF 
FIRE. This last expression has; no doubt, been con- 
jectured to denote real hard bodies in a state of igni- 
tion: and'the term a»égaxs;, employed by the cautious 
Seventy, rather favours such an interpretation. The 
same expression, however, occurs in 
diately preceding, without admitting of this: significa- 
‘tion; and the phrase seems to be only a figurative 
«mode of painting lightning; for, even in the sedate 
latitudes of the north, and in plain colloquial discourse, 
-we currently talk of balls of fire, and thunderbolts, 
-without any reference to solid matter. The other pas- 
sage adduced by Mr. King, is the 11th verse of the 
‘10th chapter of Joshua. And ii came to pass, as they 
fled from before Israel, and were in the going down to 
‘Beth-horon, that the Lord cast down GREAT STONES from 
heaven upon them unto Azekah, and they died: they mere 
more which died with hail-stones than they whom the 
children of Israel slew with the sword. Were the ex= 
pression greai stones is, perhaps, less ambiguous than 
coals of firé; yet the context hardly its us to 
doubt, that these great stones were really hail-stones, 
or rather, perhaps, lumps of ice, formed in the atmo- 
sphere, such as occasionally fall in summer, and such 
as alarmed the whole of Paris and its neighbourhood, 
in July, 1788. At all events, the slaughter of the 
Canaanites is represented as resulting from the special 
interposition of divine power ; andthe consideration of 
miracles is irrelevant to our present purpose. 
New Testament, however, we find apassage;*which __ 

po ang Journal, as the basis of our historical recapitulation of may, perhaps, be construed as alluding, at least inci- 
complete, ‘ecorded cases, we by no means wish it to be urder- dentally, to the traditionary fall of a meteorite; for, in 

stood, that we vouch for the truth of them all indiscri- 
minately ; for some of them rest on very’ slender or 
doubtful evidence; and a few we have purposely dis- 
carded, because we have been apprised, on unquestion- 
able authority, that they were apocryphal. We may, 
however, pretty fairly presume, ‘that the number of 
genuine occurrences of the phenomenon is, at least, 
not inferior to that which we purpose to quote ; for it 
is reasonable to infer, that while the learned continued 
incredulous, even true reports might be rejected as 
fabulous ; and several foreign collections of fossils con- 
tain specimens of reputed atmospheric origin, and ex- 
hibiting the features of meteoric physiognomy. | It is, 
likewise, worthy of remark, that many fragments of 
heavenly descent may, at this moment; lie scattered on 
the earth, because, if: abandoned but for a short time 
to the variations of humidity and temperature, to ‘which 
the surface of our planet is constantly exposed, their 
metallic portions would» be as speedily oxidized and 
degraded. as a bit of polished steel, and thus render 
them to the’ eye of casual observation undistinguishable 
from morsels of those ferruginous stones which may be 
met with in almost every region of the globe. — Be- 
sides, many relations of the pheriomenon may have 
sunk into oblivion from the waste of time, or the stroke 

the Acis of the Apostles, the chief magistrate of tae lo noqae’L 
e vioihi sus is represented as thus addressing the people: 

men of Ephesus, what man is there that knoweth not how 
that the city of the Ephesians is a worshipper of the 
great goddess Diana, and of the image wuicu FELL 
DOWN FROM JUPITER? or, more literally, or THAT 
WHICH FELL DOWN FRoM Jupiter. According to some 
learned commentators, this image was merely a conical 
or pyramidal stone, which fell from the clouds ; ‘and-it 
appears that various other images of the heathen) dei- 
ties were nothing else. Thus, Herodian expressly de- 
clares, that the Phenicians had no statue of the sun, 

scripture 
affords no 

mation of- 
the pheno- 
menon, 

e verse imme- . 

In the ~ 

polished by the hand, but only a certain large stone, - 
circular below, and terminated acutely above, in the 
figure of a cone, of a black colour, ‘and that they report 
it to have fallen from the heavens. Nor is it at all-sur- 
prising that rude and superstitious tribes should attach 
ideas of veneration and m to a solid and ignited 
body, precipitated from the But even the com- 
plete silence of the sacred volume with respect to any 
physical appearance, does not imply its non-existence 
during the periods to which that volume refers; for - — 
scientific statements form no essential part of the plan 
of revealed nies 
sionally descended from the sky, in the peopled or un- 

; and stony bodies may have octa~ 

indeed, direct inti- 5 



the globe, as comets and eclipses 
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of a burnt colour, near 
affirms that it was still exhibited in his time. The 
magnitudine vehis of this author may probably mean, B&°P'* 
that it was of such dimensions, that it could be con- 

in a cart; and come commentators read vehibi« 
lis. The Greeks pretended that it had fallen from the 
sun, and that Anaxagoras had predicted the day of its 
arrival on the earth’s surface. Such a prediction, the 
naturalist observes, would have been more marvellous 
than the stone; and all knowledge, he adds, must be 
confounded, if either we admit the sun to be a stone, 
or a stone to fall from that luminary to the earth. Yet, 
whatever may have been the ingenjous or the absurd 
surmises of those days, the reputed event became a 
subject of such notoriety, that the author of the Athe- 
nian Chronicle, a document published by Selden, along 
with the Arundelian marbles, formally places it under 
the 58th epoch, and in the 113th year of the Attic or 
Cc ian ers. That Anaxagoras foretold the day of 
the fall, may as well be doubted, as that Sir William 
Herschel should have lent himself to the occupation 
of Moore the almanack-maker: but we learn from a 
passage in the first book of Silenus, preserved by Dio- 
genes Laertius, that the incident which we are now 
considering, suggested to the philosopher of Clazomene 
the h is which he delivered to his disciples, 
namely, that the sky was a solid vault, composed of 
large stones, which its rotatory motion kept at a due 
distance from the centre, to which they would, other- 
wise, inevitably tend. We may also remark, that Pliny 
broadly asserts the frequent occurrence of the pheno- 
menon—decidere tamen crebro, haud erit dubium. Some 
curious notices relative to the Thracian stone bave 
likewise been preserved by Plutarch, in his Life of 
- der. It fell, he remarks, at Egospotamos, was 

enormous dimensions, and was exhibited as a public 
spectacle by the people of the Chersonesus, who held 
it in veneration. His account of the meteor is 
principally borrowed from Damachus or Daimachus, 
whom Strabo represents as addicted to fiction, and ig 
norant of geometry. 

« During seventy-five successive days,” says the bio- 
. “ previous to the fall of the stone, a large fiery 

» like a cloud of flame, was observed in the hea- 
vens, not fixed to one point, but wandering shout with 
a broken, irregular motion. In consequence of its vio- 
lent agitation, several flaming fragments were forced 
from it, which were impelled in various directions, and 
darted with the Cane | and splendour of so many 
falling stars. After this body had alighted in the 
Chersonesus, and the inhabitants, recovered from their 

ve no 

in. Thrace, and Meteorite, 
—_—y 
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Meteorite, wind, as might tear the stone fronr its native bed, and 
—\~_ dash it on the plain.” 

Damachus, it is true, may, on this occasion, have 
given way to his love of the marvellous; and we can 
readily believe, that the seventy-five continuous days 
are either an error of the copyist, or an original exag- 
geration, When we reflect, however, that he is not 
the sole reporter of the occurrence, and that some of 
the circumstances which he specifies are very analo- 
gous to those which remain to be stated on less ques- 
tionable authority, we can hardly refuse to acquiesce 
in the presumption, that a meteorite really fell at the 
period, and on the spot which are here so particularly 
specified, 

465. The stone denominated the mother of the gods, 
alluded to by so many ancient writers, and the source 
of so many learned, and so many foolish’ conjectures, 
is stated by Appian, Herodian, and Marcellinus, to have 
Jallen from heaven. Aristodemus, quoted by the Greek 
scholiast on Pindar, asserts, that it fell, encircled by 
frre, on a hill, and at the feet of the Theban bard. It 
is said to have been of moderate dimensions, of a black 
hue, of an irregular angular shape, and of a metallic 
aspect. An oracle had predicted, that the Romans 
would continue to increase in prosperity, if they were 
put in possession of this precious deposit: and Publius 
Scipio Nasica was, accordingly, deputed to Attalus, king 
of Perganius, to obtain and receive the sacred idol, 
whose worship was instituted at Rome, 204 years be- 
fore the Christian era. According to Valerius Maxi- 
mus, a stone fell in the March of Ancona: Livy even 
says, lapidibus pluit, which would intimate a shower of 

Mother of 
the gods. 

Ancona. 

Near them.—343. A shower of stones near Rome. Jul. Obseq. 
Rome. 211.—De Guignes relates, that a star fell to the ground in 
China. China; and was converted into a stone—an event which 

created an extraordinary sensation. The inhabitants 
of the district, willing to convey a moral lesson to their 
unpopular emperor, caused these words to be engraved 
on the stone: Chi-Hoang-Ty draws near to death, and 
his empire will be divided. In the plenitude of his in- 
dignation, the emperor ordered all the inhabitants of 
the district to be put to death, and the stone to be 
broken in pieces ; but he died in the course of the fol- 
lowing year ; and, three years after, in the reign of his 
successor Eul-Chi-Hoang-Ty, in consequence of a ge- 
neral revolt, the empire was partitioned into many 
kingdoms, and the dynasty of the Tsins was extin- 

Fiery guished.—205, or 206. A shower of fiery stones. Plut. 
LONER —192. A stone fell in China. De Guignes.—176. A stone 
ae is reported by Livy, to have fallen into the Lake of 
Lake of | Mars, in’ the Crustumenian ‘territory.—90, or 89. A 
Mars. ~—s shower of stones like bricks, Plin—89. Two large 
ee like stones fell at Yong, in China; and the noise of the ex- 
Yorig. plosion was heard over forty leagues. De Guignes.— 
Lucania. 66, or 52. Spongy iron in Lueania: Plin.—A shower 
Acilla. of stones at Acilla, a town in Africa, mentioned in 

Cesar’s Commentaries. —38. Six 'stones fell in the pro- 
China. vince of Leang in China, De Guignes.—29. Four at 

Po; and two in the territory of Tching-ting-fou. Jd.— 
22. Eight in'China, Id.—19. Three in China. Id.— 
12. One at Ton-Korean. Jd.—9. Two in China. fd.— 
6. Sixteen in Ning-Tcheou, and two at You. Id. We 
may believe, on the authority of De Guignes; that such 
‘notices are inserted in: the records of China;' but-we 
ave too little conversant in the literature of that) singu- 
lar country, to determine the precise quantity of cre- 
dence that ought: to attach to the notices themselves ; 
yet, ‘had no/such events ever occurred in that part of 

. § 
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the world, it is not very probable that they would have Meteorite. 
been so repeatedly and distinctly registered. a dad 

P. C. A stone in the terri of the Vocontii, Vocontii. 
deposited a little before Pliny saw it—Mondognetius, territory. | 
in his Life of Marcus Aurelius, relates, that, in the 
reign of the Emperor Valentinian, such a copious , 
shower of stones fell at Constantinople, that it killed Constanti- 
most of the cattle in the fields, and even some people, "°P* | 
—452. Marcellinus, an officer of the empire, and Count 
of Illyria, who lived in the reign of Justinian, and cone 
tinued the chronicle of Jerome, from A. D. 379, to 
534, makes mention of three large stones which fell 
from the heavens in Thrace ; but he is silent as to par- Thrate. 
ticulars.—Nov. 5, or 6, 472. A great fall of b 
dust, probably at Constantinople, during which the Constant 
heavens seemed to burn.—Procop, Marcell. Theoph. nople. 
&c. Sixth century. Stones fell on Mount Lebanon, Mount Le. © 
and near Emessa in Syria. Damascius, in an extract bauon, &, 
of his Life of Isodorus, preserved by Photius, relates, 
that the former issued from a globe of fire-—About 
570, a shower of stones, near Bender, in Arabia. A/co- Bender. 
ran.—648. A fiery stone at Constantinople, according Constant 
to several chronicles.—652. A shower of red dust at nople. 
the same place. Theoph. Cedren. Math. Eretz.—811. 
In the third moon, on the day Wou-siu, between the China. 
third and fifth hour after mid-day, the sky being 
cloudy, and the weather cold, there ap a globe 
of fire as large as a hou, (a measure of about ten bush-~ 
els,) which fell between Yan and Yun. A noise, re= 
sembling thunder, was heard at the distance of many 
leagues, and the people fled with a violent outery. 
Above the place where the globe fell, a reddish vapour 
remained, arranged like a serpent, and a ichang 
(nearly 12} feet) in length; it remained till the even- 
ing and then disappeared. Ma-touan-lin.—817. In the 
twelfth year, in the ninth moon, on the day Ki-kai, 
about the third or fourth hour after midnight, there 
appeared a running star towards the middle of the 
heavens; its head was like a’ bucket, and. its tail like 
a bark of 200 hou burthen; it was more than ten 
tchang in length, and made a noise like a number of 
birds flying ; it produced a light similar to that of the 
torches used in illuminations. It passed beneath the 
moon, moving towards the west; on a sudden, a great ? 
noise was heard, and at the moment the globe fell to 
the earth, a crash took place thrice as great as that of 
a falling house. Id.—823. A shower of pebbles in 
Saxony. Mezeray, and Bonaventure de St. Amable.— 
839. It is recorded in the history of Japan, that, in Japan i 
the sixth year of Nin-mio-teno, the 29th day of the ; 
eighth moon, there occurred at a place to’ the west of ‘ 
the town of Thean-tchhenan, where no fragment. of ce | 
stone previously existed, thunder and rain for ten ¢ 
days. The weather having become clear, stones simi- i 
lar to the points of arrows and to hatchets, were found . 
on the earth, some being white and others red.—July, 
or August, 852. A stone’ fell in Tabaristan. De Sacy, Taba’ 
and Quatremére.—Middle of the ninth century. Red Red dust 
dust, and matter like coagulated blood, fell the 
heavens. Kasnini, Elmazen—December, 856. Five 
stones fell in Egypt. De Sacy, Quatremére.—885, 886, Egypt. 
and 887. Thunderstones fell in J. - Ma-touan-lin.— Japan. 
892 or 897. A stone fell at Ahmedabad. Quatremére.— Ahmedq |) 
905. Stones fell at Hoanglie, in Corée, which caused a pad. 
noise like thunder. ‘The officers of the place having Corés 
sent these stones to the court, the president of the ce~ 
remonies assured the king that the phenomenon of fall- 
en stars had occurred so frequently that it was no longs 

—_—_— 
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regarded as a prodigy. In China, certain stones of king, that the field.on which these stones lay, was so Meteorite. 

as Oe ca vices cckase abs eolied diemdaiotchate.ocie: thickly strewed with them, of all sizes, as completely —“v——~ 
sars, hammers, &c. according to their forms; and, al- to conceal the soil. 

they have been wantonly multiplied,some | “ The king was desirous of visiting the scene, but 
af them are, bly, of meteoric origin. Ma-louan- his courtiers restrained him, by representing, that the 
lin, who registers the occurrences of falling stones in place which heaven had selected for the theatre of its 
China, supposes that these thunder-stones are identical operations might be unsafe, and that it would be more 
with them.—929. A fall of red sand, from a red sky, at aclviseable to detach one of his suite. Gomes Bravo, 

Begind. Bagdad. Quatrem2re.—951. A stone fell near Augsburg, Captain of his Guards, volunteered his services, and 
Aug»burg (not in Italy.) Albertus Stadius, and others.—Between brought with him four of these stones to Roa, whither 
Tealys 6 2 Platina, in his Life of Pope John XLII. e- the king had now retired. ‘They were of a considera- 

umerates, among the prodigies of the times, the descent ble size, some round, and az big as a mortar, others 
of a very large stone during a furious tempest of wind shaped like pillows or half fanega measures: but the 
and rain.—998. Cosmas and S relate, that circumstance which created most astonishment, was 
two a fell with an a 7 thunder, their extreme levity, for the largest did not weigh half 

Magte- one of ighting in the town of burg, and a pound, ye prion legge lena yee texture, that 
hurg, &c. the other in open country near the Elbe—1009, they resem sea-froth condensed more than any 
Djordjan. Avicenna affirms, that when in jan, (misrepresent- thing else, You might strike your hand against them, 

ed io and Cordova;) he saw a sul kind of without any apprehension of contusion, pain, or the 
stone fall from the atmosphere.—Between the 24th of least mark. 
July and the 21st of A: 1021, stones fell in Afri- In respect of specific gravity, these stones must have 
ca. De Borer ae snow fell in Armenia. Maik. differed very materially from the heavier specimens of 

1110, A burning body fell into the Lake of recent date. From the fragility of their texture, no 
i ile trace of their existence probably now remains; but the 

narrative, which bears all the marks of a genuine’ do- 
ia. cument, may be regarded as, in some measure, corro- 

1136. berg and others in- borative of the fall of the spongy masses, noticed by 
large as the human head was Pliny, and of the fcecy showers of that naturalist. In 

Oldisleben in Thuringia — the present instance, too, no mention is made of any lu- 
First Book of the His- minous appearance or explosion, and it is not even said 

of a shower of iron in that that the masses felt hot when first touched, 
is Some time, in the same century, a stone, and a mass 

uly 26, 1249. 5 and Ri- like coagulated blood, accompanied by a fiery dragon, 
i i meteor,) fell near Lucerne, Cysat.—1480. Stones fell in Lucerne. 

d o n ony and Bohemia. Philos. Mag.—1491. A stone fell Sasovy, 
burg, in Saxony.—Thirtcenth century. A stone fell at near Crema. Simoneiia. = 

Wan2, Wartaburg. i Phys, Cur—Between 1251 and November 7, 1492,—The far-famed stone of Ensis 00) oim 
tare, 1363, Stones fell at Welixoi-Ussing, in Russia. Gilb. An. heim has exercised the talents of contemporaneous wri- 
Kussis. 1280. A stone fell at Alexandria, in pt. De Sacy. ters, both in prose and verse, Professor Batenschoen, 
Alexandria. —Oct. 1, 1304, Krantz, in his Account of Saxeny,and of the central school of Colmar, first directed the atten- 

several of the German Chroniclers, concur in stating, tion of naturalists to some of the old chronicles, which 
Friedberg, that many stones fell near Friedland or Viedeland, and record the circumstances of its fall with much simpli- 

that they did great damage to the fields. But the city, and in the true spirit of the times. The note which 
Friedland of these authors, who probably copied from accompanied the stone, when it was suspended in the 
ane another, is not sufficiently particularized, as theré church of Ensisheim, may be rendered thus: 
@re many small towns and vil of thatmame. Span- . “ In the year of the Lord 1492, on Wednesday, 

more poi ly mentions Friedberg, near the which was Martinmas eve, the 7th of November, there 
1305. ing stones fell in the country of the pa. yon a singular miracle; for, between 11 o'clock 

v J noon, there was a loud of thunder, and 4 pro- 
fell in Mortahia and Dakhalis. Quatremére.—1360. Se- longed confused noise, which was heard to a great dis- 

Mortahi Veral stones were observed to fall from the clouds in tance, and there fell from the air, in the jurisdiction of 
Yorkshire. 2Otkshize.. Phil. Mag—1368. A mass of iron fellin Ensisheim, a stone which weighed 260 pounds, and the 

the of Old . Siebrand, Meyer.—May 26, confused noise was, moreover, much louder than here. 
1379. Stones fell at , in Hanover. Lerbecius. Then a child saw it strike.on a field, situated in the u 

Bohemia. 1416. Red rain in Bohemia. 6 jurisdiction, towards the Rhine and Inn, near the 
1438, According to Proust, the ist, stones of a Sarict of Gisgand, which was.sown;with wheat, and 

Rea. spongy texture were observed to fall near Roa, at no did it no harm, except that it made a hole there, and 
ee Peemes Boe rere... Soa. ae Ie sevpens then they conveyed it that spot, and many pieces 
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of his assertion, he quotes the ensuing extract were broken from it, which the Landyogt forbade. 
ter from the Bachelor Cibdaréal. ’ They, therefore, caused it to be placed in the church, 

“ King Don Juan and his court being engaged in a with the intention of suspending it, as a miracle ; and 
ee ne Serge village Rees: eee, 90 there came here many, people to see»this stone. So 

. by white copeniog there were remarkable conversations about this stone, 
from the air bodies which resembled grey and ish but the learned said that they knew not what it was, 
Stones, and of such considerable dimensions as to ex- for it was beyond the ordinary course of nature that 

the greatest astonishment. ; nt ae such a large stone should smite the éarth to the depth 
“« This phenomenon continued during an hour, after of a man’s stature, which, every body explained to be 

which the sun re-appeared, and the falconers, mounted the will of God that it should be found, and the noise 
mediately repaired tothe spot, which of it was heard at Lucerne, at Villing, and‘in many other 

was not half a league distant. They reported to the places, so loud, that it was believed houses had been 
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Meteorite. overturned ; and, as the King Maximilian'was here, the January 28, 1496. Marcus Antonius Sabellicus, in Meteorite. 
—Y~" Monday after St. Catherine’s day of the same year, his the second volume of the Lyons edition of his works, -“Y——" 

Royal Excellency ordered the stone which had fallen to 
be brought to the castle, and, after having conversed a 
long time about it with the noblemen, he said that the 
eople of Ensisheim should take it, and order it to be 
feet up in the church, and not to allow any body to 
take any thing from it. However, his Excellency took 
two pieces from it, of which he kept one, and sent the 
other to the Duke Sigismond of Austria, and they spoke 
a great deal about that stone, which they suspended in 
the choir, where it still is; and a great many people 
came to see it.” According to Trithemius, it fell with 
so much violence that it broke into two pieces, of which 
only the most considerable was suspended in the church. 
Paul Lang describes its form as corresponding to that 
of the Greek Delta, with a triangular point. Both of 
these writers lived at the period which they assign to 
the descent of this remarkable mass ; and, although their 
names are fast hastening to obscurity, it behoves us to 
observe, that Trithemius yielded to few of his contem- 
poraries in labour and learning, and that Lang, though 
a Benedictine monk, travelled in quest of historical mo- 
numents, and had'the candour and boldness to arraign 
the license of the Roman Catholic clergy, while he ap- 
plauded the independence of Luther and Melancthon. 
We may add, that Maximilian, who, shortly after this 
period, was elevated to the imperial dignity, in a Re- 
script, dated Augsburg, November 12, 1503, expressly 
refers to the stone in question, as having fallen in an 
open field before him, when he commanded the army 
which he had levied against the French ; and that, 
availing himself of the apparently miraculous event, he 
exhorted the Germans to a new crusade against the 
Turks. 

During the French Revolution, this large meteorite 
was found still suspended in the church, but it weighed 
only 171 lb. The French removed it to the National 
Library at Colmar, and, notwithstanding the many 
fragments which’ have been detached from it, the mass 
still weighs 150 lb. A large specimen is preserved ‘in 
the Cabinet of the Parisian Museum, another in the Im- 
perial Cabinet at° Vienna, and we have ‘seen another 
small fragment in the valuable and interesting collec- 
tion of Robert Ferguson of Raith, Esq. 

The Ensisheim stone is of a schistose texture, of a 
slate-grey colour, and composed of small shining parti- 
cles of granular portions of a whitish-grey, blended with 
thin laming of a slate-grey fissile substance, of grains 
or globules of pure iron, and of. grey and shining sul- 
phuret of iron and nickel. The cross fracture is very 
unequal, and the longitudinal waving, in the direction 
of the laminz, and, at the same time, tough and harsh. 
Such parts of ‘the outer surface as remain entire are 
eoated with a blackish vitrified crust. It gives no ar- 
gillaceous odour by insufflation ; and, under the blow- 
pipe, the grey portions become black, ‘and are converted 
into frit. Its ‘specific gravity'is 3.23, and its analysis 
yielded to Vauquelin, 

“Silica 56. 
Lime 1.4, 
"Magnesia 12. 
Oxide of iron; 30. 
Nickel 2.4 
Sulphur 3.5 

i 105.3 
= principal pettlliarity, thérefore, is its schistosé’ tex- 
ure. 

(p. $41,) mentions the fall of three stones between Ce- Cesena, &e. 
sena and Bertonosi. Bonfinius, or rather, we . 
sume, his continuator, reports,’ that a shower of stones \ 
fell near the village of Munkbergen in the course of Munkber- 
the same year, and that the inhabitants amused their &°"- { 
fancy by tracing on the fallen fragments outlines 
of the human countenance and diadems.—1501. Ac- 
cording to different chronicles, showers of blood fell Showers of 
in several places.—1510. In the Commentary of Su- blood. 
rius, a Carthusian monk of Cologne, mention is made 
of a shower of large stones in Lombardy ; they Lombardy. 
are described, probably with some exaggération, as 
harder than flint, smelling of sulphur, &c. But the 
same event is more patieulaely commemorated by Car- 
dan, in his Treatise De Rerum Varietate ; for he in- 
forms us, that between Cremasco or Crema, and Milan, - 
and not far from the river Adda, at five o’clock in the 
evening, about twelve hundred stones fell from the air, 
one of which weighed 120 lb. and another 60 lb. Many _ . 
were presented as curiosities to the French Governor .,; 
and his Deputy. At three o’clock in the afternoon, 
the sky appeared as if in a general blaze, and the pas- 
sage, though somewhat ambiguous, would lead us to in- 
fer, that the fiery meteor was visible for two hours. 
Like many of the learned and unlearned of his day, 
Cardan immediately connects the extraordinary appear- 
ance with the political transactions of his petty district. - 
The same incident is noticed by Leonardus in his Mir- 
ror of Stones, and by Bondini in his Theatrum Nature. 
The following passage is extracted from a series of Ob- 
servations on paral: History, Meteorology, &c. made in 
the early part of the 16th century, by Andrea da Prato 
of Milan, which, though not published, have been re- 
peatedly copied in M.S. It seems to allude to the same 
occurrence, although the year quoted is 1511. 

« On the fourth of September, at the second hour of 
the night, and also at the seventh, there appeared in the 
air at Milan, a running fire, with such splendour, that 
the day seemed to have returned, and some persons be- 
held the appearance of a large head, which caused great 
wonder and fear in the city. The same thing happen- 
ed on the following night at the ninth hour. A few 
days after, beyond the river Adda, there fell from Hea- 
ven many stones, which, being collected at Cremasco, 
were found to weigh 8 Ib. aan even 1] Ib.each. Their 
colour was similar to that of burned stones.” Dr. Bos- 
si, in commenting on this statement, endeavours to ac- 
count for the space of time which appears to have in- 
tervened between ach meteor and the fall of stones, by 
supposing it occupied in conveying the intelligence ~ 
Pai Crema to Milan, dersh 3 * 

1516. In the year Wan-li, of the dynasty of Ming, Chinai 
in the 12th moon, on the 25th day, at Chun-khing- © 
fou, in the province of Soe-tchhouan, ‘there was nei-~ 
ther wind nor clouds, when the thunder rumbled sud. 
denly, and six globular stones fell, of which one weigh- 
ed eight pounds, another fifteen, a third twenty-seven, 
the smaller not more than a pound, and the smallest 
of all only ten ounces, Ma-touan lin—May, 1520, 
stones fell in Arragon. Diego de Sayas.—April 28, Arragon. 
1540, a stone fell’in the Limousin. Bonav. de St. Limousin. 
Amable.—Between 1540 and 1550. Albinus,. in his 
Chronicle of Misnia, records the fall of a large ferru-. 
ginous mass, in a forest near Neuhof, between Leipsic 
and Grithma, in’ Suxony ; but Johnston and Alberti gaxony. 
write Neuholem, ‘others, Nainhoff-Na, &c. A  speci- 
men of this mass is still tobe séen in the imperial ca« “3 
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Valencia, in Spain. Cesius, and the Jesuits of Coim- Meteorite: 
éra, in their remarks on Aristotle’s Meteorology.—Au- : 

1618, a great fall of stones, with a shower of ¥°"*!* 
lood, occurred in Styria. De Hammer.—1l618. A Styria. 

metallic mass fell in Bohemia. Kronland. Bohemia. 
St. , 

een 10d saat, ae eos 
April 17, 1620, the Em Jehangire, in his Me- ‘with a loud noise, fell at M in Thuringia — 

- 

arty F } 

Te 
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tie 

of 
ly heavy, of a rusty-iron colour, and emit- 

present 
year*, and in the the Eastern quarter (of the heavens, ) 
there arose in one of the villages of the Purgunnah of 
Jalindhert, such a and tremendous noise, as had 

ting of sulpbur, fell from the heavens, nearly, by-its ul nature, deprived the inhabitants 
ith « and a dreadful concussion of the air, of the place of their senses. During this noise, a lu- 

at Miscoz, in Transylvania.—Whitsuntide, 1560. Red 
rain at Embden, Louvain, &c. Fromond.—December 
24, 1560. A meteor, and red rain at Lillebonne. 
Natalis Comes. — 17, 1561. A stone fell at Eilen- 
borg, tn = a Geaner and de ee eh ae, 
| Stones near Gottingen. " 2 

two Goce tm the afternoon, 1581. Between one and 
a stone, $9 1b. of a blue and brownish co- 

ps rg with steel, fell from the air, : 
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minous body (vas observed) to fall from above on the 
earth, suggesting to the beholders the idea that the fir- 
mament was raining fire. In a short time, the noise 
having subsided, and the inhabitants having recovered 
from their alarm, a courier was di (by them 
to Mahommed Syeed, the Aumil{ of the aforesai 

, to 

, to court. 

“ Here I had (this substance) weighed in my pre- 
sence. Its weight was one huntred and sixty tolabsl 
I committed it to a skilful artisan, with orders to make 
of it a sabre, a knife, and a dagger. The workman 

reported, that the substance was not malleable, tee ‘ shi into pieces under the hamaner®. 
“ Upon this, I ordered it to be mixed with other 

iron. Conformably to my orders, three parts of the 
iron of lightni were mixed with one of com- 
mon iron ; and from the mixture were two sabres, 
one knife, and one dagger. 

** By the addition of the common iron, the (new 
substance acquired a (fine) temper; the blade (fabri- 
cated from it) proving as elastic as the most genuine 
blades of Ulmanny}, and of the South, and bending, 
like them, without leaving any mark of the bend. I 
“had them tried in m ,» and found them cut 
excellenthy ; as well (ldeed) as’ the best genuine sabres. 

eu’ of Purverdeen of this (A. HL. a 

“A anah iss territorial division, of arbitrary exteat, The purgunnah of Jalindber is situated in the Punjaub, and about 

Mansfeld peror 
May 19,1552. From the same source we learn, that moirs vane he ane, in the Persian , and Jalindher. 
a of stones made havoc in the environs translated by Colonel Kirkpatrick, from an old MS. 

Seblen- of Schlensingen, also in Thuringia. That this was not thus relates the fall of a piece of meteoric iron. 
singen. a hail shower is obvious, from the circumstance “ A. H. 1030, or, 16th year of the reign.—The fol- 
len peers stones with him to ing is among the extraordinary occurrences of this 

.—1559. It is related in the 16th vol. of the i 
| Miseoz.  Breslaw Collection, and in Isthuanfius’s History of Han- “ Early on the 30th of Furverdeen, of the 
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Meteorite. One:of these sabres Imamed Kaiai, or the cutler ; and 
Yr" the other Burk-serisht, or the lightning-nalured. 

« A poet* composed and presented to me, on this 
occasion, the following tetrastich. 

« This earth has attained order and regularity through 
the Emperor Jehangire: 
In fis time fell raw iron from lightning : 
«« That iron was, by his world-subduing authority, 
*« Converted into a dagger, a knife, and two sabres.” 
‘But, what is more to our purpose, the late Hon. 

Charles Greville, at whose request Colonel Kirkpatrick 
translated the foregoing quotation, has remarked, that 
the Emperor Jehangire was not a prince on whom his 
courtiers would idly venture to impose ; and that: there 
can be little probability that an Aumil of a district 
should invent such a story, or be able to produce a 
substance like iron, but which, on trial, should differ 
trom manufactured iron. 

January 10, 1622, a stone fell in Devonshire. Rumph. 
—April 9, 1628, stones fell near Hatford, in Berkshire. 
Gent. Mag.—December 6, 1631. _ The following letter 
from Captain William Badily, is inserted in the first 
volume of the Philosophical Transactions, ‘ The 6th 
af December, 1631, being in the Gulf of Volo, riding 
at anchor, about ten of the clock that night, it began 
to rain sand or ashes, and continued till two of the 
clock next morning. It was about two inches thick on 
the deck, so that we cast it overboard with shovels, as 
we did snow the day before: the quantity of a bushel 
we brought home, and presented to several friendst+, 
especially to the Masters of hee & House. There 
Was in our company, Captain John Wilds, Commander 
of the Dragon, and Captain Anthony Watts, Com- 
mander of the Elizabeth and Dorcas. There was no 
wind stirring when these ashes fell ; it did not fall on- 
‘ly in the places where we were, but likewise in other 
parts, as ships were coming from St. John d’Acre to 
our port: they being at that time a hundred. leagues 
from us. -We compared the ashes together, and found 
them both one,” 

October 27, 1634, stones fell in the Charollois. Mo- 
rinus,—Jume 21, 1635, Francesco Carli, a learned, 
and highly respectable gentleman of Verona, reports 
the fall of a aatge stone at five o’elock in the evening. 
It was preceded by a great mass of flame, which tra- 
versed the Lago di Garda with such velocity, that the 
eye could scarcely follow its motions, illuminated all 
the country in the path of its passage, shaking the 
houses with its loud explosion, and dichting on. the 
grounds of the Benedictine monks, under the town of 
Vago, about six Italian miles from Verona, Next 
morning, there was found on the spot on which it 
had alighted, a stone, invested with a black and chan- 
nelled crust, which had penetrated about a yard into 
the soil, and was broken into several pieces, the larg- 
est of which was of a cubical form, of nearly a yard 
and a half on every side, of the colour of ashes, giv- 
ing out an offensive odour of sulphur, and having mi- 
nute particles of iron disseminated through its sub- 
stance. 

Saturday, July 7, 1635. During a violent storm, a 
stone, weighing about 11 oz. fell at Calce, in the Vie 
centine territory. Valisnieri—March 6, 16386. Dur- 
ing a perfectly serene sky, a large stone fell, with a 
loud crash, between Sagan and the village of Dubrow, 

Devon- 

shire. 

Hatford. 

Volo, 

Charollois. 

Vago. 

Calce. 

* « The poet is named in the original; but the name is not ‘perfectly 
+ Some of these ashes were produced by Mr. John Evelyn, before the 
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in Silesia, It was covered wis a crust, wat interpas Meteorite. 
ly, the appearance of a metallic slag, and seemed as if -“yo"" 
it had Sete mated on by fire. rst Seschiche’s Chron. Seda : 
Cluver. Geogr.—1638. Red rain et Tournay.—Noveme Tournay. 
ber 29, 1639, (not 1629, nor 1627, as mis-quoted by 
some writers.) In the third Section of the Second 
Book of his Physics, the celebrated Gassendi, whose 
accuracy and veracity will not be readily impeached, 
states, that, at ten o'clock in the morning, a stony 
mass, regarded as a thunder-stone, was seen by three aie 
creditable witnesses, to fall on Mount Vaision, one of Mount 
the Maritime Alps, when the ground was covered Vaision. 
with snow, and the sky perfectly serene. The spot is 
indicated as lying between the small towns of Guil- 
laumes and Perne, in Provence, Many, for a great 
way round, heard the explosion, but only three indi- 
viduals saw the fire-ball, The noise which preceded 
it, they compared to the repeated discharge of artil- 
lery ; but two of the ‘concussions were particularly 
tremendous ; and the reverberation of the last was im- 
mediately followed by a rumbling noise, like the beat- ‘ 
ing of four or five drums, when a flaming circle, of 
varied hues, and apparently of four feet in diameter, 
passed before the eyes of the spectators, accompanied 
with a loud hissing, like that of fire-works, and with _ 
a strong sulphureous odour. So far as could be con- 
jectured, it had rushed on their view when at the dis- 
tance of only a hundred paces from their persons ; and 
they saw it strike the ground, like a black-bird with — 
white spots, and smoke issue from the place where it 
fell, which was not beyond thirty paces from their own 
station. The noise which ensued on its striking the 
ground, was compared to the firing of musketry. - The 
inhabitants of both towns flocked to the smoking 
scene, and found a hollow of nearly one foot wide, 
and three in depth, the snow being melted for five feet 
round, and the earth and small stones obviously cal- 
cined. In the bottom of the hollow was found the 
stone, about the size of a calf’s head, but rounder, and 
more approaching, in form, tothatof a man. It was °° 
of a dark metallic colour, extremely hard, and weigh- é 
ed 54 Provencal, or 38 Parisian pounds, its specific 
gravity being to that of common marble, as 14 to 11. 

Mons. Izarn not only mis-dates the year and day of 
this appearance, but asserts that Gassendi himself saw it ; 
whereas that philosopher expressly says, ipse cum abessem. i 

August 4, 1642, a stone, weighing 4 Ib. fell between sugix, 
Woodbri e and Aldborough, in Suffolk. Gent. Mag.— a 4 
1643, or 1644. Stones fell in the sea. Wurfhain.—Jan. tool 
23 or 24, 1645. Red rain fell at Bois-le-Duc.—Oct. 6, Bois-le- 
1646. Red rain at Brussels. Kronland, Wendelinus.— Pvc. E 
Feb. 18, 1647. a uh fell hth . Schmid. Brussels, — 
August, 1647. Stones fell in the bailliage of Stolzenau, ' 
in Westphalia, Gild, An.—Between 1647 and 1654, a che 
stone fell into the sea. Willmann, Malte-Brun.—Au- nate can 
gust 6, 1650. We find it mentioned in Senguerd’s Phy- See: antal 
sical Exercitations, thata stone fell at Dordrecht.—March >“ t 
30, 1654. Thomas Bartholinus adverts to a shower of Dordrecht. 
stones, in the island of Funen, in Denmark, A large Fenen- 
stone fell at Warsaw. Pet. Borellus. A small stone fell Warsaw. 
at Milan, and killed a Franciscan monk. Museum Sep- Milan: 
talianum.—June 19, or 21, 1668. A great fall of stones 
near Verona. Valisnieri, Montenari, and Carli... From Verona. ° 
a book which was printed at Paris, in 1672, and, which 
has now become very scarce, entitled, Conversations 

ly 1 le.” 
yal Society. 



—1673. Some stones fell in the fields near Dietling, and 
ited in the museum of Brackenhofer. Leonar- 

the Orkney 

several thi ears 
fishing half a le ¢ from land 

Copinsha, in a fair day, 
air a stone about the bigness of a foot-ball, 

pa hat rp ata anirnamabcnee fe, fey Aches: 
danger of the lives of the men were 

Captain Andrew Dick, at that time steward of this 
country ; and Dick, who is yet alive, told me 
he gave it to the Earl of Glencairn.” From these 
er soon we can entertain little doubt of the fact, 

ever much we may be disposed to smile at the Dr.’s 
facility of theorizing. 
March 26, O. 5. 1676. About an bour and three quar- 

ters after sun-set, a fire ball was seen to |, as if 
ing obliquely over Italy with a hiss- 

to the south south-west of 

greatest altitude in the south at Bologna, was 
68°, and its greatest, at Siena, in the north north-west, 

Sede destigeh’ ot ‘indies ancl Sovteetans he agro at at Leg- 
horn on the other. Montanari, Svat toa 
tics at who published a treatise on this pheno- 
menon, the meteor must have moved 
at the rate of at least 160 miles in a minute. yee 

again 
rent magnitude at Bologna exceeded that of the 
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, presence chrome. 

February 27, 1671. Stones fell in Swabia. Gilb. An. ~ 
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of Montanari’s Report, in No, eccxli. of the Philosophi- Meteorite. 
cal Transactions. —_—— 

May 28, 1677. Many masses, to have 
particles of , are said by Balduinus, in 

his A ix to the Miscéllanea Nature Curiosorum, 
for 1677, to have fallen near Ermendorf, in Saxony.—+ Ermendorf. 
January 12, 1683, a mass of stone or iron fell near Cas- 
trovillari, inCalabria. Mercati—March 3, 1683. A stone Castrovil- 
fell in Piedmont, Jd.—1689. Red dust fell at Venice, lari. 
&e. Valisnieri—Jan. $, 1697. In Soldani’s catalogue, ore 
published in the 9th vol. of the Transactions of the Aca- ‘*"* 
demy of Sciences at Siena, stones resembling those al- 
ready described are said to have fallen at Pentolina, pentolina. 
near Siena—May 19, 1698. Scheuzer, in his Natural 
History of Switzerland, informs us that a black stone 
fell from the here, with various explosions, near 
the village of Waltring, in the'canton of Berne, and that Wattring. 
it was transmitted, with an account of the circumstan- 
ces, to the public library at Berne. It is doubtful, 
however, if the,stone preserved in that repository is the 
same which fell—June 7, 1706, a stone, weighing 
72 Ib. is said to have fallen near Larissa, in Macedonia. | a :iesa, 
It was observed to proceed from the north with a loud 
hissing, and enveloped ina small cloud, which explod- 
ed wish a tremendous noise, discharging a stone, which 
had the appearance of iron dross and the smell of sul- 

ur, Lucas.—May 5 and 6, 1711. Red rain at Orsio, im Orsio. 
weden. Act. Liter. Suec. A gelatinous matter fell, 

with a globe of fire, in the isle of Lethy, in India, Bar. «tty. 
chemitz.— April 6, 1719, there fell intothe AtlanticOcean, Atlantic. 
in 45° Lat. N. and 322° 45’ Long. from Paris, a shower 
of eand, which lasted from ten o'clock in the evening 
till one o'clock of the afternoon of next day. It was 

by a luminous meteor. The wind was then 
east south-east. The in of a vessel, and all the 
crew, certified the faet to Father Feuillée, who pre- 
sented a specimen of the sand to the Academy of Scis 
ences. It had the a nce of common, but very fine 
sand. June 5, 1722, stones fell near Scheftlas, in Frei- Schefhas. 
sengen. Meichelbeck—June 22, 1723. Dr. Rost (Bres- 
law Collect.) relates, that at two o'clock in the after- 
noon, the weather being then calm, there was seen at Plestow- 
Pleskowicz, some miles from Reichstadt, in Bohemia, a ic. 
small cloud, from which several large and sroall stones 
were pro |, uncer loud explosions, but without any 
Mig haning These stones, which were black on the out- 
side, bad internally the appearance of metal, and exhal- 
ed a strong sulphureous odour. 
were collected in one place, seven or eight in ano- 
ther. This instance is likewisé noted by Stepling, de 
Plavia oe 22, 1727. Stones fell at Lilas. 
chitz, in emia. Stepling.—1731. Fused metal fell at 
Lessay. Halley —August 18, 1738, Stones fell near Lewy. 
Carpentras. Castillon —Oct. 25, 1740.Stones fell at Ras- ot 
grad. Gilb, An.—1740, or 1741. A lange stone fell, du- ““**™ 
ring winter, in Greenland. —1 743. Stones fel] Greentnnd. 
at Liboschitz, in Bohemia. Stepling. —1744. Red rain Lino» 
at San Pietrod’Arena, near Genoa, Richard—October chit:. 
12, 1750. M. de Lalande, the celebrated astronomer, Geno». 
— oh er a loud ethene a in hove Nor- 
mandy, that a mass of stone fell at Ni- Niort. 
ort, in the vicinity yg Sanat (a - 
May 26, 1751, at six o'clock in the evening, a ‘re- 

markable fire-ball was observed near Hraschina, in the 
district of Agram, in Upper Sclavonia, According to Agra. 
Mr. Stutz, an intelligent naturalist, attached tothe Im- 
perial Cabinet of Vienna, this meteor burst asunder into 
two parts, exhibiting the appearance of twisted chains 

Twenty-five of them 

Lilaschitz. 
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of fire, accompanied with smoke, rushing down with a 

~~~" dreadful explosion, and with such force as toshake the, 

Eichstadt. 

Stekow.- 

earth. The larger fragment, which weighed 71 lb. 
sunk to the depth of three fathoms, and made a breach, 
of two feet, round which the soil was greenish, and 
seemed to be scorched with fire. The other, of only 
16 Ib. weight, fell in a meadow at 2000 paces from the 
first, and made an opening of four feet wide. The 
largest, which consists of native iron, and presents on 
its surface the most evident marks of fire, is preserved 
in the Imperial Cabinet of Natural Curiosities at Vien- 
na, with an official attestation from the consistory of the 
bishopric of Agram, who interrogated several eye-wit~ 
nesses. A great many people in that part of the coun~ 
try heard the explosion, and likewise saw some fiery 
body fall from the sky, though, on account of the dis- 
tance, they could not determine the precise spot. Dr. 
Chladni and Dr. Noehden mention, that they saw the 
larger mass in the Vienna museum ; and the latter re- 
marks, that it is not smooth and even on the outside, 
but rough, with depressions and protuberances, and des- 
titute of the vitreous particles observable in the cavi- 
ties of the Siberian iron. Klaproth’s analysis gave of 
native iron 96.5, and of nickel 3.5,—a composition 
nearly identical with the specimen of native iron 
brought by Humboldt from the province of Durango, 
in Mexico. 

January-1753. A stone fell at Eichstadt, in Germany. 
Cavallo.—July 3, 1753. Four stones, one of which 
weighed 13l1b. fell at Strkow, near Tabor, at eight 
o'clock in the evening, when the air was tranquil, and 
the sky little shaded with clouds. Their fall was pre- 
ceded by three loud and prolonged peals, like the dis- 
charge of artillery. The people in the fields fled for 
terror to their houses, or climled up into the trees ; 
and a shepherd, who applied his hand to one of the 
stones after it had fallen, felt it very sensibly heated. 
A fragment of one of them was distinctly labelled in 
the Bornian collection, with the additional annotation, 
Qua fragmenta, 3tio Julit, 1753, inter tonitrua, e ccelo 
pluisse creduliores quidam asserunt. The expression of 
~ereduliores quidam, may be alleged to invalidate the 
purport of the label, yet it deserves to be remarked, 
that, in regard to the present subject of our inquiry, 
what was formerly accounted the credulity of the vul- 
gar, may now, on several occasions at least, be constru- 
ed into probability, if not into matter of fact, that Step- 
ling reported the phenomenon only the year after it is 
stated to have taken place; and that the late Hon. 
Charles Greville, who procured the identical specimen 
from the Bornian collection, and Mr. Howard, found it 
to coincide in composition with other atmospheric 
‘stones ; for its analysis gave, 

Silica 
Magnesia... . 
BPO (sss. 0 5.0 
Nickel... 2 5. 

107.7 

Its specific gravity is 4.28. Another specimen is de. 
posited in the Imperial Cabinet of Vienna. 

September, 1753. We have next to direct our at- 
tention to another report of M. de Lalande, inserted in 
the Historical Almanack of Bresse, for 1756. About - 
one o’clock, P, M. when the weather was very hot, and 
very serene, without any visible trace ofa cloud, a very 
loud noise, like the discharge of two or three cannons, 
‘was heard within the circumference of six leagues, but 
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for a very short duration. This noise. was loudest» in. Meteorites t 
the neighbourhood of Pont-de-Vesle; and, at Liponas,, 
a village three leagues from the last mentioned place 
it was, even accompanied by a hissing like that of a 
cracker. On the same evening there were found two. 
blackish masses, of a form nearly circular, but very un- 
even, which had fallen, the one at Liponas and the 
other at Pin, into ploughed ground, and sunk, by. their 
own weight, to half-a foot beneath the surface, One 
of them weighed about 20]b. and a fragment of the 
other weighing 114]b. was preserved. in the cabinet of 
M. Varenne de Beost, at Dijon. The basis of these 
masses resembled a greyish trap, and was very refrac- 
tory ; and through the substance of the stone, and es« 
pecially in its fissures, were disseminated some ferrugi- 
nous particles in grains, filaments, or minute nodules. 
This iron, when subjected to a red heat, became obe- 
dient to the magnet. The black coating on the sur- 
face M. de Lalande ascribed to fusion, induced by vio- 
lent heat. These circumstances, though slightly no- 
ticed, are strictly conformable to the history of more re- 
cent cases, which remain to be detailed. : 

July, 1755. A stone fell at Terra-nuova, in Calabria, 
which weighed 7 oz. Domin. Tata.—October 20, 1755, 
A black dust, like lamp-black, fell in Shetland between 
three and four o’clock in the afternoon, when the sky 
was very hazy. This dust smelled strongly of sulphur, 
and covered the faces and hands, and blackened the 
linen of the people in the fields. As the wind blew 
from the south-west, it is not probable that it was eject- 
ed from Hecla, which is situated between 500 and 600 
miles farther north, Phil. Trans. vol. 1.—Nov. 15, 
1755. A red sky, and the fall of red rain, in several 
countries. Nov. Act. Nat. Cur. t. ii—Oct. 9, 1763. Red 
rain at Cleves, Utrecht, &c. Mercurio Histor. Polit.— Cleves, &c. 
Nov. 14,1765. Red ironin Picardy. Richard.—End of 

Pont-de- 
*Vesle, &e, 

Terra-nu- 
ova. 
Shetland. 

Red rain. 

Picardy. 
July, 1766. When the sky was clear at Albereto, in Alpereto. 
the neighbourhood of Milan, it was dark and cloudy in 
the direction of the western hills, and in the valley to 
the north, with frequent thunder and lightning. About 
five o’clock in the evening, when the peasants were dis« 
persed over the fields, engaged in their rural labours, 
there was suddenly heard, not only in Albereto, but in 
other places at a considerable distance to the west, and 
even at Modena, an unusual noise, like the discharge of 
artillery, succeeded by a whizzing in the air, like that 
roduced by a cannon bullet when powerfully propel- 
ed. The Duke of Modena’s gardener even believed 
that a cannon ball was descending into the garden. 
Others either did not hear the whizzing noise, or had 
not paid attention to it. In Albereto, however, it was 
not only heard, but a body was moreover seen travers« 
ing the air with great velocity, and fallingyabruptly to 
the earth. To some of the distant bystanders it appear- 
ed in a state of ignition ; but to two ladies, who were 
within a mile of the “ it seemed opaque and smoking. 
They instinctively clung to a branch of a tree, but an 
ox, which was near them, fell to the ground from ter- 
ror. The stone, which diffused an odour of sulphur, 
had penetrated the soil to nearly the depth of a fathom, 
was still hot when taken up, and had the appearance of 
a sandstone of great weight, of an irregular triangular fi- 
gure, with its external surface uniformly burnished over 
with black, as if from the effect of fire. The person who 
took it up broke it into pieces, and the fragments were 
distributed among different people in the town, Father 
Troili, who relates these circumstances, as they were 
communicated to him by eye-witnesses, and pavticular- 
ly by the individual, who, with the assistance of a young 

he eee ee 
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of the whole, considered as a sa a 
in place of being applied to each of the constituent 
parts, The result was 

The substance of the stone was of a pale ash-grey, 
VOL, XIV, PART I. 
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i speckled with an infinite number of minute and shin- Meteorite. 

metallic points, visible through a mzgnifying glass. ““r—" 
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The thin black outer coating, which seemed to have 
been fused, alone gave a few sparks when struck with 
steel. Its specific gravity was 3.58. From the few 
small ents of this meteorite which have been 

, it seems to be nearly allied to those from 
The committee, very unwilling to allow that 

it could have descended from the air, conjectured that 
it had previously existed in the ground, and had 
merely been struck by the electric flash, The singu- 
lar position in which it was found, however, with one 
of its angles inserted in the turf, was most likely not a 

anent one: and really Mir omy to a matter of 
Fact, subject to the cognizance of the senses, we may 
believe a rustic tor, in preference to a philoso- 
pher who speculates in his closet. 

Another stone, of nearly the same composition, ac- Aire. 
companied by the history of its fall at Aire, in Artois, 
was presented to the academy in the course of the 
same year, by M. Gusson de Boysval, honorary lieu- 
tenant-general of the bailliage of Aire, to which was 
added, by the younger Morand, the specimen from 
Coutances. According to the academical report, these 
three stones, when compared, presented no difference 
to the eye, being of the same colour, and nearly of the 
same grain, in with metallic and pyritous 
particles, and covered with a black and ferruginous 
incrustation. Their common aspect did not convince 
the academy that they had been conveyed to the earth, 
yet the coincidence of the attested circumstances in 
three places, distinctly separated from one another, 
and the characters which discriminated them from 
other stones, induced the learned body to announce 
their history, and to invite its discussion. 

November 20. 1768. A stone fell at Mauerkirchen, ygaverkir. 
near the Inn, in Bavaria, at four o'clock, p.w. which chen. 
weighed thirty-eight pounds. It was of a triangular 
form, and eight ened in thickness. Its fall was pro- 
claimed by a hissing noise, and it darkness in the 
air, and it ) wea two feet ae half into the soil. 
Imhof, in Gilb, An—A detached fragment is preserved 
in the Imperial Cabinet of Vienna, another in the Gre- 
villian Collection, and another in that of Robert Fer- 
guson of Raith, Esq. 

November 17, 1773, the Captain-general of Sara- Sena. 
dispatched the following letter, accompanied 

Sih the nome to which it refers, to Don Manuel de 
Roda, Minister of State. 

“ in November last, an extraordinary occurrence, 
said to have ha on the 17th of that month, in a 
ploughed field at Sena, a village in the district of Si- 
gena, was the topic of conversation in this city, 

“ The sky being perfectly serene, three reports re- 
sembling those of cannon, were heard, and followed by 
the fall of a stone, weighing nine pounds and one 
ounce, at a little distdnce from two labouring men. 
One of them went up to it; but the strong smell 
which it emitted stopt him for a moment. 

“ Recovering from his surprise, he went nearer, 
heaved it doe pom his spade, and waited till it was suf- 
ficiently for him to carry it to the village, where 
he delivered it to the priest. 

“ From inquiries made immediately afterwards on 
the spot, and among the le in the neighbourhood, 
it appears that the noise in air and fall of the stone 
were not accompanied with any storm or with light- 

This stone: ie'still ‘preserved in: the Royal Collection 
Q 
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at Madrid. Professor Proust, who was allowed to 
analyse it, on condition of leaving the principal portion 
untouched for the gratification of the curious, has fa- 
voured the public with several particulars relative to 
its texture and aspect. When delivered to him, it 
weighed six pounds ten ounces. Along with it was a 
piece of three or four ounces, the only one remaining 
of those which had been broken from it by the inqui- 
sitive. It was interspersed with spots of rust, both 
externally and internally, owing poe to its havin 
been immersed in water, to try the effect of that flui 
on its composition. Its shape was an irregular oval, 
seven or eight inches long, four or five broad, and four 
in its greatest thickness. One side was flattish, a lit- 
tle depressed in the dle, and much rounded on the 
edges. It appeared to have had the black vitreous crust, 
common to stones of this kind, though from its fra~ 
gility the greater part had fallen off in passing through 
many hands, and receiving occasional blows, so that 
none remained except in the hollow of the base, and a 
little on the faces of the pyramid. On examining this 
crust, it was judged to be the effect of heat, powerful, 
though momentary, because the metallic and sulphu- 
reous particles immediately beneath the crust, had not 
had time to change colour, or even to lose their lustre, 
It had the porousness of an aggregate mass of arena- 
ceous particles, without any cement, so that the breath 
would easily pass through a piece held between the 
teeth; nor did it give sparks with steel. . Its colour 
was a uniform bluish-grey, like that of a black sub- 
stance, enlightened by a white one, or like the hue of 
an earthy compound, tinged by the least oxydation of 
iron, The rounded oval grains, of which the mass 
was composed, were very small, the largest being 
scarcely bigger than hempseed, among which were 
sprinkled metallic and sulphureous particles, charac- 
terized by that light tint of kupfernickel, observable in 
most meteorites. ‘The microscope ascertained that the 
earthy grains, so far from having been fashioned by 

» the movement of water, were globules, rough with 
crystalline, or reflecting points, so that they could not 
be confounded with common sand. A piece of about 
two inches being exposed to a red heat, in a crucible, 
for half a quarter of an hour, was much changed ; 
for the sandy globules became of a darker grey, and 
the metallic particles, deprived of their lustre, were 
sensibly oxidized. About two ounces were heated for 
half an hour, in a forge fire, which converted the stone 
into a semi-vitreous mass, blackish, slightly porous, and 
interspersed with globules of iron, -which had not 
time to precipitate, though upwards of 100 grains of 
regulus were collected at the bottom. The magnetic 
iron was not uniformly mixed. in the mass, as some 
parts yielded 22, and others only 17 per cent. This 
iron was combined with nickel, in the proportion of 
about 3 per cent.; but no nickel was traceable in any 
other part of the stone. After;this alloy was separated 
by the magnet, the remainder was found, by analysis, 
to contain of : 

Iron, sulphureted at a minimum, . 12 
Black oxydofiron, . 2 ao 5 
Silex, ois 66 
Magnesia ¢ d : : 20 
Lime and magnesia in quantities too 

small for appreciation. 
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A fragment kept for twelve hours under water, was 

taken out, covered with spots of rust, which distine 
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guished the grains of alloy from the sulphureous parti- Meteorite. 
cles with which they were femany pechonnded., See 

September 19, 1775. A stone, which is still preserv~ 
ed in the Cabinet of Natural History at Cobourg, fell 
near Rodach, a village in the principality of that town, Rodach. 
Gilb. An.—1775, or 1776. Stones fell near Obruteza, Obruteza. 
in Volhynia, Zd.—January or February 1776, a great 
shower of stones fell near Fabbriano, in the territory Fabbriano. 
of Santanatoglia, the ancient duchy of Camerino, 
Soldani and Amoretli.—1779. Mr. Bingley relates, in 
the Gentleman’s Magazine, that he has in his 
sion two pieces of an etmipepheric concretion, which 
actually descended in a loud peal of thunder on a 
meadow at Pettiswood, in the county of Westmeath, 
Ireland. They weigh three ounces and a half, and are 
supposed to have formed two-thirds of the whole mass, 
which in shape resembled a twopenny_heart-cake. 
«* At the instant this rude lump descended,” says Mr, . 
Bingley, “ our little village was enveloped with the 
fumes of sulphur, which continued about six minutes. 
To its descent five witnesses are now living, three of 
whom reside in London. It lighted upon the wooden 
part of a harness, called a stradle, PE COED, to a filly 
drawing manure to a meadow, and broke into three 
pieces. At the same instant the affrighted beast fell 
to the earth under her load; as did the two equally 
affrighted gassoons (boys,) the drivers, who in good 
Irish came crying to me with two pieces of the stone, 
declaring that themselves and the filly were all murder- 
ed by this thunderbolt; none of whom, however, have 
received the least injury. The two pieces, when I re« 
ceived them after the resurrection of the boys,’ were 
warm as milk just from the cow ; whence it may natu- 
rally be concluded that the cake came from a scorch 
ing atmosphere, and pretty well accounts for the out« 
side of it in its formation, and during its stay there, 
having been tinged to a whitish brown, whereas inter~ 
nally it is of a silver white.”—April 11, 1780. Stones 
fell near Beeston, in England. Loyd’s Evening Post.— Beeston. 
April. 24, 1781. Count Gzoeni observed in the third 
region of Mount Etna, every thing to be wetted with Mount 
a eretaceous grey rain, which, after evaporation, left Etna. 
every part covered with it, to the heig t of two or 
three lines. All iron work touched by it became 
rusty. Philos. Trans. vol. lxxii—1782. A stone fell 
near Turin. Zata and Amoreiti.—February 19, 1785, Turin. 
Baron Moll, in a German publication, has communi« 
cated some notices of stones which fell in the princi- 

lity of Eichstaedt. One of the masses transmitted to Richstaedt. 
aron Hompesch, had the aspect of a grey ash-colour~ 

ed sandstone, speckled with small. grains of both mal. 
leable and ochreous iron. A brickmaker saw it fall 
when the ground was covered with snow, andimme- ~ 
diately consequent on what he termed aloud peal of ~ 
thunder. On running to lay hold on it, he felt it so 
hot that he was obliged to let it cool in the snow in 
which it was immersed. This specimen was about 
half a foot in diameter, and completely enveloped in a 
black vitrified incrustation of native iron, ten lines in 
thickness, which indicated the action of fire, It yield« 

Pettiswood. 

ed to Klaproth, 
Silex 3 A - 87 
Magnesia ‘ a eed 
Tron 16.5 
Oxyd of do. . 19 
Nickel . 1.5 
Sulphur, a trace. . 

96.5 
3 
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and other places in the landes of Bourdeaux, is 
of particular commemoration. The fiery me- 

teor from which it , and which was seen at 
i 
tion of the 
which was visi 

ce ames = in tee wae to M. Darcet, the che- 
mist. An tof St. Sévére, for example, im- 
parts the ensuing circumstances. 
oT our town’s people were agitated by a 

un alarm. About « quarter nine 
o , there suddenly o By  verp vivid light 
dragging a train, w spread a vivi t 

the wil This fire-ball coon 0s > 

ff £3 i Fe Es 
thy ile dali tie B 

ecru ly anxious to investigate. 
——— abe aN al rt pep Bong 
despatched it to , accompanied with some curious 
remarks. When the stones fell,” he observes, “they 
had not their present 
eye ge ty Peli 

neorporated them. 
predicament. © It is at present at Ia Bastide, but I can- 
ant ime the owner to with it.... Those 

fell ‘on the houses, produced a noise not like 
that of stones, buat rather like that of a substance which 
had not yet acquired com 24 
We shail also cite the proces verbal, a simple but aa- 

document. 

* 30th of the month af Au we 
Jean Duby, Mayor, and Louis M , Pro- 

of the Monicipality of La 
Gran = Juillac, and Jean Darmitte, resident in the 

it we heard in the air a very loud extraordinary 
noise ; and about two minutes after there fell stones 
from heaven ; but fortunately there fell only a very 
few ; and they fell about ten paces from one another in 
sone places, and in others nearer, and finally in some 
other places farther, and falling, most of them of the 
weight of about hal eS ana 

parish of a Grenge sarc the botatnaet tha pacts 3 on the 

5 Eagar Sage at Fea wei aot 
to B 
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and, thank God, they 

nor to the trees, but only to some trees which were 
en on the houses; and most of them fell gently, 

and others quickly, with a hissing noise; and some 
were found which had entered into the earth, but very 
few. In witness whereof we have written and signed 
these presents. 

* Dopy, Mayor ; Darmirte.” 
M. Baudin states, that as Mr. Carris and he were 

walking in the court-yard of the castle of Mormés, 
about half-past nine o’clock in the evening, when the 
air was quite calm, and the sky cloudless, they found 
themselves suddenly surrounded by a pale clear light, 
which diminished that of the nearly full moon. On 
looking up, they observed, almost in their zenith, a fire- 
ball of a larger apparent diameter than that of the 
moon, dragging a eat five or six times longer than its 
body, and which ually tapered to a blood red point, 
while the rest of the meteor was of a a white. The 
direction of this luminous body, which proceeded with 
great velocity, was from south to north. In about 
two seconds, it split into ions of considerable size, 
which fell in different directions, like the fragments of 
a bomb that bursts in the air. These fragments be- 
came extinguished before they reached the nd, and 
some of them, in falling, assumed that b red colour 
which had been observed at the point of the tail. Two 
or three minutes after, they beard a dreadful explosion, 
like the simultaneous firing of several pieces of ord- 
fiance, The concussion of the atmosphere produced 
effects similar to those of an earthquake; for win- 
dows shook in their frames, and kitchen utensils were 
thrown down from their shelves; but M. Baudin and 
his friend were not sensible of any motion under their 
feet. From the court of the castle these gentlemen 
went into the garden, when the noise still conti- 
nued, and seemed to be directed over their heads. 
Sometime after it had ceased, they heard a hollow sound 
rolling in echoes, for fifty miles, along the chain of the 
Pyrenees, continuing for four minutes, and gradually 

ing away in distance, the atmosphere all the time 
diffusing a sulphureous odour. 
The interval which occurred between the bursting 

of the meteor and the loud reports induced M. Baudin 
to conjecture, that the fire-ball must have been at least 
eight miles from the earth’s surface, and that it fell 
about four miles from Mormés ; and the latter part of 
his conjecture was confirmed by the fact. It appears, 
indeed, from the concurring relations of intelligent per- 
sons worthy of credit, that the meteor really exploded 
at a little distance from Juillac, and that the fallen stones, 
of different sizes, were found lying in an almost ciroular 
space of nearly two miles in diameter. Though some 
of them fell in courts and gardens, no houses were ma- 
ele hm, ag but, in the neighbouring woods, 
some branches were broken and torn off. According 
to some of the accounts, one of the stones, fifteen inch- 
es in diameter, broke th 

tween hip So twenty-five 
town of Mont-du-Marsan. Though ge- 

occasioned no harm to the peo- Mfeteorite. 
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flame which illuminated the horizon over a large track 
of country, The meteor issupposed to have been per- 
pendicular to Juillac, since at Dax, situated to the south- 
west of Messin, it was perceived in the north-east. It 
was seen at Bayonne, Auch, Pau, Tarbes, and even at 
Bourdeaux and Toulouse, though at the last mentioned 
place it excited little attention, on account of its great 
distance, and its appearing only. a little brighter thana 
shooting star. 

When all the circumstances of the case are duly con- 
sidered, we need not be surprised that the publication 
of them should produce conviction on the minds of 
many men of science, who had avowed their disbelief 
in every thing of the kind. In fact, when we are pre- 
sented with the joint testimony of the learned and un- 
learned of the district in which the phenomenon is 
stated to have occured, when we find the Professor of 
Natural History in the central school of Agen retract- 
ing his former scepticism, and the accurate and skilful 
Vauquelin revealing the same chemical substances which 
he had detected in other atmospheric stones, and near- 
ly in the same proportions, it would be highly unrea- 
sonable to withhold our assent, merely because we have 
not in person witnessed the particulars. The few ap- 
parent discrepancies which may be observed in the dif- 
ferent accounts, are all capable of an easy solution, and 
ought in no respect to invalidate the testimony in fa- 
vour of the general fact ; yet, it is not a little singular 
that different narratives, published at no great distance 
of time subsequent to the event, assign to it erroneous 
dates, some placing it in 1789, others in 1791, some in 
August, and others in September. Specimens of the 
Barbotan stones are not uncommon in the collections of 
the curious. 

May 17,1791. Stones fell at Castel Berardenga, in 
Tuscany. Soldani.—June 16, 1794, the late Earl of 
Bristol’s account. of the Siena meteorite is thus related 
by the late Sir William Hamilton, in the Philosophical 
Transactions for 1795. 

** I must here mention a very extraordinary circum. 
stance indeed, that happened near Siena, in the Tuscan 
State, about 18 hours after the commencement of the 
late eruption of Vesuvius, on the 15th of June, although 
that phenomenon may have no relation to the eruption ; 
and which was communicated to me, in the following 
words, by the Earl of Bristol, Bishop of Derry, ina 
letter, dated from Siena, July 12, 1794. « In the midst 
of a most violent thunder-storm, about a dozen stones 
of various weights and dimensions fell at the feet of 
different people, men, women, and children ; the stones 
are of a quality not found in any part of the Sienese 
territory ; they fell about 18 hours after the enormous 
eruption of Vesuvius, which circumstance leaves a 
choice of difficulties in the solution of this extraordina- 
ry phenomenon ; either these stones have been generat- 
ed in this igneous mass of clouds, which produced such 
unusual thunder ; or, which is equally incredible, they 
were thrown from Vesuvius, at a distance of at least 
250 miles; judge then of its parabola. The philoso- 
phers here incline to the first solution. I wish much, 
Sir, to know your sentiments. My first objection was 
to the fact itself; but of this there are so many eye- 
witnesses, it seems impossible to withstand their evi- 
dence, and now I am reduced to perfect scepticism.’ 
His Lordship was pleased to send me a piece of one of 
the largest stones, which, when. entire, weighed up- 
wards of five pounds ; and I have seen another, which 
has been sent to Naples entire, and. weighs about. one 

pound. The outside of every stone that has been as» Meteorite. 
certained to have fallen from the cloud near Siena, is > 
evidently freshly vitrified, and is black, having every 
sign of having passed through an extreme heat ; when 
broken, the inside is of a light grey colour, mixed with 
black spots, and some shining particles, which the learn- 
ed here have decided to be pyrites; and therefore it 
cannot be a lava, or they would have been decom. 

sed.” 
The Abbate Soldani, Professor of Mathematics in 

the University of Siena, has published a more detailed 
account of the same phenomenon. He informs us, that 
an alarming cloud was seen in Tuscany, near Siena and 
Radacofani, proceeding from the north, about seven 
o'clock in the evening, discharging sparks like rockets, 
and throwing out smoke like a furnace, with explosions 
more resembling the discharge of cannon and musket 
than thunder, and casting down ignited stones to-the 
ground, while the lightning which issued from it was 
remarkably red, and less rapid than an ordinary flash. 
To persons in different situations, the cloud appeared 
to be of different shapes ; and, though it remained sus- 
pended for a considerable time, its fire and smoke were 
visible in every direction. Its altitude, from a combi- 
nation of circumstances, was judged to be much above 
the common region of the clouds. One of the stones, 
which was of an irregular figure. weighed five pounds 
and a half, was black on the outside, as if suffused with 
smoke, and seems, internally, to be composed of matter 
of the colour of ashes, and in which were perceived 
small specks of metal, as of gold and silver. Besides 
this, about nineteen others were shewn to Soldani, and 
all of them characterized by a black and glazed outer 
surface, by their resistance to acids, and by a degree of 
hardness which permitted them not to be scratched 
with the point of a penknife. 

Signor Montauli, who observed the cloud as he hap- 
pened to be travelling, described it as appearing much 
above the elevation -of ordinary clouds, as wrapt in 
smoke and flame, and as gradually becoming white, 
without being visibly affected by the sun’s rays, which 
beamed full on its lower portions. In the heart of it 
he could discern, as it were, the basin of a fiery furnace, 
with a rotatory. motion. This curious observer like« 
wise gives an account of a stone, which, he was assur- 
ed, dropped from the cloud, at a farmer’s feet, and was 
dug out of the ground into which it had penetrated. 
It was about five inches long, and four broad, nearly 
square, and smooth, black on the surface, as if singed, 
but, within, like a sand-stone, with various small pars 
ticles of iron, and bright metallic stars, Most of the 
others which he examined were of a rudely triangular 
shape, and some so small as not to weigh more than an — 
ounce. 

The ladies at Cozene, about twenty. miles from Siena, 
saw a number of them come down, with a great noise, 
in a neighbouring meadow ; and one of them, which 
was soon after taken up by a young woman, burned her 
hand ; another burned a. peasant’s hat; a th rd struck 
off a branch from a roulberry-tree ; and a fourth very 
nearly hit a girl who was tending a flock of sheep. At 
Cozone, however, the stones were of a small size, and ace 
companied with the fall of sand ; thus intimating a close 
connection between meteorites and showers of sand. 

The speeific gravity of the:Siena stones was found to. 
be about 3.3, or 3.4; and one of them, treated. by Mr. 
Howard, as particularly detailed in the 92d vol. of the- 
Philosophical Transactions, yielded, - 

_— 
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Silicas.......... 46:66 he was struck very forcibly some of the mud and Meteorite, 

Magnesia, ..... +. 2267 prtrtrerret prmany 2: drat eile ag ae 
Tron,.......-... S467 it penetrated to the depth of twelve i and seven 
Nickel, ......06. 2 _ afterwards into the chalk rock, making in all a depth 

oe ' of nineteen inches from the surface. 
106 «« While the stone was passing through the air—which 

A pretty entire specimen occurs in Mr. Ferguson's it did in a nort»-east direction from the sea-coast— 
i numbers of persons distinguished a body passing through 

The preceding case affords a striking exemple of the the clouds, though not able to ascertain what it was ; 
different manner in which we regard a phenomenon by and two sons of the clergyman of Wold Newton (a vil- 
itself, and the very same phenomenon, when we consi- lage near me) saw it so distinctly by them, that 
der it in connection with others. The naturalists of they ran up immediately to my house, to know if any 
Siena, aware that the stones had fallen after one of the thing extraordinary happened. 
most violent tem and on the day immediately sub- “In the different villages over which the stone took 
sequent to one the uioet formidable eruptions of Ve- its direction, various were the people who heard the 
suvius, were inclined to view it ax electrical or volca- noise of something passing ¢ the air, accurately 
nic; and Soldani stood almost single in the opinion, and distinctly, though they not imagine what 
rs Se aaa was the cause of it; and in many of the provincial 
But they now contemplate the same fact in its re newspayers, these accounts were published at the time 
lation with so many others, who know that the Siena from different 
stones present both the same ical characters, and * (in fact, no circumstance of the kind had ever more 
the same chemical results with which are ascer- concurrent testimonies and the appearance of the stone 
tained to have fallen in different parts of the world, itself, while it resembles in composition those which | | : | | to have fallen in various other parts of the 

J i , has no counterpart or resemblance in the natural 
any volcanic eruption, or to any ordinary stones of the country. 

; « The stone. in its fall, excavated a place of the depth 
1795. Stones fell in Ceylon. Beck. before mentioned, and of something more than a yard 

the fall of the York- in diameter. It had fixed itself so strongly in the 
i i to dig it out. 

I . : 
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ferent pieces being taken from it as presents to diffe- 
‘erati of the country...All the three witnesses fi i 38 z t i J if k Fe i ; ; 
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a ras is i giving this matter e degree of authenti- 
as » magistrate, | took their accounts upon 

ed by every philosopher in the united kingdom, who oath, immediately on my return into the country. I 

sixty-two parts.of the composition 
of the Yorkshire stone, Mr. Howard found, 
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M. de Drée, we may add, found it to correspond ex- 

actly, in aspect pe bee, with the meteoric frag- 
ments from Benares and Villefranche, of which men- 
tion will be made in the f 

Jsnuary 4, 1796, Stones fell near Belaia Ferkua, in Belaia-Far- 
Russia Gilh. An.—F. 19, 1790. The ensuing re- kua. 
lation is extracted from Mr. Southey’s Leiiers jrom 

has occurred here within these few 
days, which we sometimes find mentioned in history, 
and always disbelieve, | shall make no comment on 
the account, but you an authentic copy of the de- 
position of the bee aoa 
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« Elias Antonio, ordinary judge of the term of Evorah 

Monte, and inhabitant of the parish of Friexo, in the 
Herdade of Gayes, says, that, on the 19th day of Fe- 
bruary, (1796,) between one and two o’cl in the 
afternoon, he heard two reports, similar to those of the 
explosion of mines; after which he perceived a great 
rumbling noise, which lasted about two minutes. Look- 
ing up to the horizon, it was not obscured, neither was 
there any cloud or appearance from which he could 
conjecture the sound to have proceeded, He recollects 
likewise that the rambling ran from north to east, the 
day being clear and serene. 

** Gregorio Calado, labourer in the Herdade of Pazo, 
and term of Redondo, says, that he heard the above- 
mentioned sound, and that a little while after, one of 
his servants, called Jose Fialho, brought him a stone of 
the colour of lead, weighing ten pounds, and irregus 
lar in its figure, which stone the said Jose Fialho had 
found in a meer of the Herdade called Pasquinha, in 
the term of Evorah Monte; for after. the two reports 
and the rumbling sound, he heard some heavy body fall 
near him, and found this stone sunk in the ground, 
still warm, and the ground freshly moved. Four boys 
who were in the same part affirmed the same.” 

The evidence here adduced is not very circumstan- 
tial ; yet, when taken in connection with similar cases, 
it tends to corroborate the general fact. 

March 8, 1796. After the fall of a fire-ball in Lu- 
satia, there was found a viscid substance, having the 
consistency, colour, and odour of a brown varnish. 
Chladni, who procured a small portion of it, in a very 
dried state, conceived that it was principally composed 
of sulphur and carbon. 

March 12, 1798. Concerning the stone which is re- 
ported to have fallen near Villefranche, in the depart- 
ment of the Rhéne, we are presented with a great va- 
riety of details ; but we shall notice only a few of the 
most important. When it was transmitted to M. Sage, 
Member of the National Institute, and Professor of the 
First School of Mines, he hastily considered it as only 
2 pyritous,and magnetical ore of iron, although it bore 
no resemblance to any known species of ore of that me- 
tal, since it contained nickel, silica, magnesia, and na- 
tive iron, which, when the stone was polished, shone 
like steel. It was of an ash-grey colour, granulated 
and speckled with grey shining metallic points. Its 
surface was covered on one side, with a dingy black 
enamel, about a third of a line in thickness; and it 
acted very powerfully on the magnetic needle. When 
the Senator Chasset sent it:to M. Sage, it was accom- 
panied with a historical notice of similar import with 
that which M. Leliévre of Villefranche, who saw and 
described the phenomenon on the spot, had already - 
communicated. 

At six o’clock in the evening, a round body, which 
diffused the most vivid light, was observed in the vi- 
cinity of Villefranche, moving westward, and producing 
a hissing noise, like that of a bomb which traverses the 
air. This luminous body which was seen at the same 
time at Lyons, and on Mont Cenis, marked its p 
by a re@ track of fire, and exploded when about 200 
toises from the earth, producing a loud report,’ and a 
commotion in the neighbourhood. One of the flaming 
fragments fell on the vineyard of Pierre Crepier, an in« 
habitant of Salés, making in the earth an opening of 
about twenty inches in (ey and eighteen in width. 
The analysis of Messrs. Vauquelin and Howard first 
prompted M. Sage to examine this fragment and its 

METEORITE. 
history with more critical accuracy, and, finally, to re« Meteor 
nounce his scepticism with regard to the existence of ““"Y™ 
meteoric concretions. 
An account of the,same meteor was published in the 

Journal de Physique, for Floreal, year 11, by M. de 
Drée, who visited the spot in 1802. From his mi- 
nute and deliberate investigation, it appears, that, at 
the time above specified, a luminous and extraordinary 
lobe, in the eastern quarter of the heavens, had scarce- 
& arrested the attention of the inhabitants of Salés, 
and the adjacent villages, when its rapid approach, ac- 
companied by a terrible whizzing noise, like that of 
an irregular hollow body, traversing the atmosphere 
with unusual velocity, inspired the whole commune 
with alarm, Dar meeps. when they observed it passing 
over their heads, at an inconsiderable elevation, leav- 
ing behind it a long train of light, and emitting, with 
an almost unceasing crackling, small bright flames, 
like little stars. Its fall was remarked by three labour- 
ers, at the distance of only fifty paces. Montillard, 
one of the three, a young man, who happened to be 
next the falling body, was struck with terror, and threw 
dowr his coat and bundle of sticks, that he might run 
the faster. The other two, Chardon and Lapoces, fled, 
with equal precipitation, to Salés, where the alarm had 
become general. These three witnesses attest the asto- 
nishing rapidity of the meteor’s motion, and the hiss« 
ing which proceeded from the spot where it fell... Cre- 
pier, who happened to be at home, was so much terri- 
fied with the noise of its fall, within twenty yards of 
his house, that he locked himself up with his family, 
first in his cellar, and then in his: private apartment, 
whence he ventured not to stir till next morning, when 
he was called to join Chardon, Lapoces, M. Blandel, 
and many others, who had repaired to the precise 
where they had seen the fire-ball enter into the earth); 
and there, at the bottom of a wide aperture, eighteen 
inches deep, including the whole thickness of the 
mould, they found a large black mass, of an i lar 
ly ovoid form, having some resemblance to a calt’s head, 
completely inerusted with a black varnish, cracked in 
several places, and smelling of gun-powder. It was 
first of all brought to Crepier’s house, and very close- 
ly examined: on breaking it, however, and observ- 
ing nothing but stone, indifference succeeded to the 
curiosity of the observers; and they coolly attribut- 
ed ~ appearance to causes more or less Superna- 
tural. . 

The simplicity of most of the accounts, their perfect 
agreement in every important point, and the number 
and integrity of the witnesses, removed all doubt and 
suspicion from the mind of M. de Drée. 

The weight of the Villefranche stone, before it was 
broken, was about twenty pounds. Its black, vitrifi- 
ed, and opaque surface, gave fire with steel. Within, ' 
it was hard, earthy, of the colour of ashes, of a granu- 
lated texture, presenting different substances scattered 
through it, viz. iron, in grains, from the smallest visi- 
ble size to a line, or even more, in diameter, somewhat 
malleable, but harder and whiter than forged iron, 
white pyrites, both lamellar and granular, and ap- 
proaching, in colour, to nickel, some grey globules, 
which seemed to present the characters of trap, and a 
very few and minute particles of steatite, inclining to 
an olive hue. On account of its heterogeneous com- 
position, its ven 0 gravity could not be easily ascer- 
tained, One. hundred parts of the mass gave, accord- 
ing to Vauquelin, 
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oxygen, by the native iron, during the 

19, 1798. About eight o'clock in the 
ing, a v luminous meteor, in the form of a 

of ire, and accompanied by a loud thun- 
ing noise, was observed in the heavens by the inha- 

of Benares, and the parts adjacent. It was 
have discharged a number of stones near Krak- 
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w ; of the event reached Benares, Mr. 

peas er — na ae GAR to make the re- 
quisite i natives, on being interrogated, 
ihentioned, that. they had either broken to pieces, or 
iven to the collector and others, all the stones which 

had |, but that others might still be found 
by observing where the earth 
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~ edon most of them. T! 
ed off at the edges; but the angles were to be observ- 

were of various sizes, from 
about three to upwards of four inches in their largest 
diameter ; one of them, ee: four inches and a 
quarter, weighed two pounds twelve ounces, In a 
pearance they were exactly similar : ‘externally, they 
were covered with a hard black coat, or incrustation, 
which, in some parts, had the appearance of varnish, 
or bitumen; and on most of them were fractures, 
which, from their being covered with matter similar to 
that of the coat, seemed to have been made in the fall, 
by the stones striking against each other, and to have 

through some medium, probably an intense 
previous to their reaching the earth. Internally, 

they consisted of a number of small spherical bodies, 
of a slate colour, embedded in a whitish gritty sub- 
stance, interspersed with bright shining spicule, of a 

ic or pyritical nature. The spherical bodies 
— much perme the thr of — the 
white gritt ily crumbled, on being rubbed 
with yey 9 and, on being broken, 3 quantity 
attached itself to the magnet, but more particularly 
the outside coat or crust, which appeared almost whol- 
ly attractable by it. 

“ It is well known there are no volcanos on the con- 
tinent of India; and, as far as I can learn, no stones 
have been met with in the earth in that part of the 
world, which bear the smallest resemblance to those 
above described.” 

The hi of the Benares meteor, then, speaks too 
distinctly for itself to stand in need of commentary. 

April 5, 1799. Stones fell at Batonrouge, on the Mis- 
sissippi. Belfast Chronicle of the War. 

April 5, 1800. At night, a body wholly luminous 
Was seen to move over a portion of America with pro- 
digious velocity. Its a t size was that of a large 
house seventy feet long, and its elevation above the 
surface of the earth about 200 yards. It diffused a 
light little inferior to that of the sun; and those who 
saw it perceived a considerable d of heat, but no 
electrical sensation. Immediately after it disappeared in 
the north-west, with a violent rushing noise, which ina 
few seconds was followed by a tremendous crash, and a 
very sensible vibration of the earth. Search being after- 
wards made in the place where the burning body fell, 
every vegetable was found burnt,or scorched,and 
a consi ion of the earth’s surface broken up. 
“ We have to lament,” remarks Mr. Howard, “ that the 
authors of this account did not search deeper than the 
surface of the ground. Such an immense body, though 
moving in a horizontal direction, could not but be bu- 
ried to a considerable depth. Should it have been more 
than the semblance of a body of a peculiar nature, the 
lapse of ages may perhaps effect what has now been ne- 
glected, and its magnitude and solitary situation be- 
come the astonishment of future philosophers.” Philos. 
Mag. 
ison. M. Bory de St. Vincent, the in 

pe faced Rad gro od 
d Afrique, relates, (tom. iii. p. 253, in consequence 
of icular instructions | ieee M. Hubert, he had, 
when on the Isle aux Tonneliers, made diligent search 
for the ts of a stone which had been broken, 
a onere in the construction of a wall. Of these 

ts he discovered three ; one about the size of a 
melon, but too fast locked in the to be detached, 
and the other two about the size ofan orange each, and 
which were easily separated. They all evidently be- 
longed to the same mass, and, though their fracture had 
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Meteorite. become rusty, one side of their external surface exhibi- 
—_Y~" ted, like certain Javas, a dark and polished tint, while 

Pezzo. 

L’ Aigle. 

their identity with stones reputed atmospheric seemed 
to leave no doubt of their origin. In regard to their 
history, M. Descomées informed the author, that some 
time before, probably in the year 1801, the ladies of 
the district were walking on the quay during a beauti- 
ful moonlight night, when all of a sudden they perceiv- 
ed a luminous cloud advancing from the west, and ex~ 
ploding with a very loud noise like the report of a can- 
non, but much more hollow, disclosing atthe same time 
a beautiful ball of fire, in appearance perfectly sphe- 
rical, and about a foot in diameter. When it broke 
from the cloud in which it had been conveyed, it was 
supposed to be half a league from the shore, to which 
it tended in a uniformly slanting direction, till it seem- 
ed to fall on the Isle aux Tonneliers. Several persons 
in the island of Bourbon affirmed, that, on the same day, 
and at the same hour, they observed a luminous point 
in the air, which, from the path of its motion, could be 
no other than this globe of fire. 

March 5 and 6, 1803. A shower of red snow fell at 
Pezzo, at the extremity of the Valle Camonica, It was 
preceded by a violent wind on the 5th. Journal de 
Physique, 1804. 

April 26, 1803. The history of the extraordinary 
shower of stones at L’Aigle, in Normandy, first appear- 
ed in the ensuing artless communication from M. Ma- 
rais, resident in that place, to his friend at Paris, 

** At L’ Aigle, the \3th Floreal, year 11. 
«« An astonishing miracle has just occurred in our 

district. Here it is without alteration, addition, or di- 
minution. It is certain that it is the truth itself, 

« On Friday last, 6th Floreal, between one and two 
o'clock in the afternoon, we were roused by a murmur- 
ing noise like thunder. On going out, we were sur- 
prized to see the sky pretty clear, with the exception of 
some small clouds. We took it for the noise of a car- 
riage, or of fire in the neighbourhood. We were then 
in the meadow, to examine whence the noise proceeded, 
when we observed all the inhabitants of Pont de Pierre 
at their windows and in gardens inquiring concerning 
a cloud, which passed in the direction of from south to 
north, and trom which the noise issued, although that 
cloud presented nothing extraordinary in its appear- 
ance. But great was our astonishment when we learn- 
ed, that many and large stones had fallen from it, some 
of them weighing ten, eleven, and even seventeen 
pounds, in the space comprized between the house 
of the Buat family (half a league north north-east of 
YAigle) and Glos, passing by St. Nicholas, St. Pierre, 
&e. which struck us at first as a fable, but which was 
aflerwards found to be true, 

« The following is the explanation given of this ex- 
traordinary event by all who witnessed it: 

« They heard a noise like that of a cannon, then a 
double report still louder than the preceding, followed 
by a rumbling noise, which lasted about ten minutes, 
the same which we also heard, accompanied with hiss- 
ings caused by these stones, which were counteracted 
in their fall by the different currents of air, which is 
very natural in the case of such a sudden expansion, 
Nothing more was heard; but it is remarkable, that 
previously to the explosion, the domestic fowls were 
alarmed, and the cows bellowed in an unusual manner. 
All the country folks were much dismayed, especially 
the women, who believed that the end of the world 
-was at hand. A labouring man at La Sapée fell pro- 
strate on the ground, exclaiming, ‘Good God! is it 
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sible that thou canst make me perish thus ? Pardon, Meteorite 

iors thee, all the faults that I have committed’ =“ 
The most trifling objects, in fact, might create alarm ; 
for it is not improbable, that history offers no example 
of such a shower of stones as. this. ._ The piece which I 
send was detached from a large one weighing eleven 
pounds, which was found between the house of the 

uats and Le Fertey. It is said, that a collector of 
curiosities purchased one of seventeen pounds weight, 
that he might send it to Paris. Every body in this 
country is desirous of possessing a whole stone, or a 
fragment of one, as an object of curiosity. The largest 
were darted with such violence, that they entered at 
least a foot into the earth. They are black on the out~ 
side, and greyish, as you see, within, seeming to con-« 
tain some pieces of metal and nitre. If you are the 
first to know of what ingredients they are composed, 
you will inform us. One fell near M. Bois dela Ville, 
who lives hard by Glos. He was much afraid, and 
took shelter under a tree. He has founda great num- 
ber of them of different sizes in his court-yard, his 
wheat fields, &c. without reckoning all those which the 
peasants have found elsewhere. Numberless stories, 
more or less absurd, have been circulated among the 
people. You know that cur country is fertile in such 
tales. Cousin Moutardier sends one of these stones to 
Mademoiselle Hebert; and he is not less eager. than 
we are, to know how these substances can be compress~ 
ed and petrified in the air. Do try to explain the pros 
cess. 

« The person who gave me the largest stone which I 
send to you, went to take it at the moment that it fell, 
but it was so hot that it burned him. Several of his 
neighbours shared the same fate in attempting to lift 
it. 

* The elder Buat has just arrived, and desires us to 
add, that a fire-ball was observed to hover over the 
meadow. Perhaps it was wild fire.” 

At the sitting of the Institute on the 9th of May; 
Fourcroy read a letter addressed to Vauquelin, from 
the town of L’Aigle, containing among other details 
the following : . : 
On the 26th of April, about one o'clock, P. M. the 

sky being almost serene, a rolling noise like that of 
thunder was heard. It seemed to proceed from a 
single cloud, which was on the horizon, and which 
the inhabitants beheld with uneasiness, when, to their 
great surprize and terror, explosions like the reports of 
cannon, sometimes single and sometimes double, were 
heard, along with a violent hissing,—phenomena which 
struck terror even into domestic animals ; for the cows 
bellowed, and the poultry fled to a place of shelter. This 
noise was succeeded by the fall of a great number of 
stones of different sizes, weighing ten, eleven, and even 
seventeen pounds. The largest entered the earth to 
the depth of a foot. Several of these fell into the 
court-yard of M, Bois-de-la-Ville, and one of them very 
near him. Many curious persons collected some of 
them ; and Fourcroy laid before the Institute one of 
the fragments, which, when com with that of the 
Villefranche specimen, presented at the meeting by 
Pictet, greatly resembled it in every point, exhibitin 
the same colour, texture, and black crust ; in a word, 
the fragments could not he distinguished from each 
other but by the size. 

Lamarck then reported that he had received several 
letters, apprizing him ofa fire-ball which had been seen 
to pass from east to west with great velocity on the - 
same day, and at the same hour at which the event al. 
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174 1b. and the smallest which was subjected to M, Meteorite, lauded to took place. It was added, that this meteor 

had been seen at sea before it reached the continent. 

wag) ated | Europe for his scien Beste 
tainments, was to ir to Seve teri ce eke nan ti eee 
of his letter have been since expanded into the form of 
a memoir, which manifests the caution and judgment 
that guided his inquiries. 
pecan, mar ply ping ipa, poe 

of ing directly to L’Aigle, went first to Alencon, 
eS toe thoes lonyase to tie west south-west of it. 
On his way, he was informed that a globe of fire had 
been observed moving towards the north, and that its 
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—~ This direction, which the meteor must have 
lowed, is that of the ma i 

western extremity. 
appears that the largest fell first, as might be natural 
supposed. The largest of all those which fell weighed 
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Biot’s inspection, only a thousandth part of that weight, 
or two French gros. 

As we cannot make room for an analysis of M. Biot’s 
more extended communication, we shall be contented. 
to select only two facts. 

The vicar of St. Michel declared, that he observed 
one of the stones fall with a hissing noise at the feet of 
his niece, in the court-yard of his parsonage, and that it 
rebounded more than a foot from the pavement.- He 
instantly requested his niece to fetch it; but, as she 
was too much alarmed, a woman, who happened also 
to be on the spot, took it up, and it was found in every 

to resemble the others. 
one Piche, a wire-manufacturer in the village of 

Aunées, was working with his men in the open air, a 
stone grazed his arm, and fell at his feet; but it was 
so hot, that, on attempting to take it up, he instantly 
let it fall again. , 

He who compares the various accounts of the L’Ai- 
gle meteor with a critical eye, may, no doubt, detect 
some es contradictions, but which, on reflection, 
will be found strictly conformable to truth. Thus, ac- 
cording to some, the meteor had a rapid motion, others 
believed it to be 7 ; some saw a very luminous 
ball of fire, and others only an ordinary cloud. Spec- 
tators, in fact, viewed it in different positions with re- 
waar hs, acaed Dapaddery who hap to be in 

line of its progress would see it stationary, for the 
same reason that we fi a ship under full sail to be 
motionless when we are p in its wake, or when we 
view it from a harbour to which it is approaching in a 
straight line ; they, on the other hand, who had a side 
bers of it, would reckon its meee eels eke de I as 

ir position a ge edge ight angle wi e line 
of its , while they who saw it from behind, as 
the inhabitants of L’Aigle, would perceive only the 
cloud of vapour which it left in its train, and which, in 
the shade, would like a blazing tail, in the same 
manner as the e of a volcano appears black dur- 
ing the day and red at night; lastly, they who were 
placed in front of the meteor would reckon it station« 
ary, but brilliant and cloudless. 

It deserves to be remarked, that most of the stones, 
for some days after their descent, were very friable ; 
that fradually uired hardness ; and that, after 

had the sulphureous odour on their surface, 
théy still retained it in their substance, as was disco- 

franche ; afjd, although the L’Aigle specimens t- 
ed some ciupales of the size a teatl etched con 
ee darker grey than the er o> Hage attractable by 

magn et, in res o ular texture and 
neral aspeq the pot eve a striking as to iad 
one to suppose that they were all parts of the same 
mass. According to Fourcroy, who was also furnish- 
ed with documents and specimens, most of the L’Aigle 
stones were irregular, polygonal, often cuboid, some- 
times sub-cuneiform, and exceedingly various in their 
diameter and weight. They were all, he observes, co- 
vered with a blac seg crust, consisting of a fused 
matter, and filled with small agglutinated grains of iron. 
The greater part of them were broken at the corners, ei- 
ther by their shock against one another, or Uy falling on 
hard bodies, The interior parts resembled those of 
all the metéorites analysed by Messrs. Howard and 
Vauquelin, bein , somewhat varied in their shad- 
ings, gran das it were scaly, split in many 
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parts, and filled with brilliant metallic points, exactly 
ofthe same aspect as those of other stones of the like 
kind. Ofthe two specimens which M. Biot presented 
to Patrin, one was less compact, and of a lighter grey 
than the other, and exhibited, besides. small patches of a 
rust colour. When immersed in water, it gave a hiss« 
ing sound like the humming of a fly when held by one 
wing. As it began to dry, it was observed to be mark- 
ed by curvilinear and parallel layers. The more com- 
pact specimen, when moistened, presented no such ap- 
pearances, but assumed the aspect of a grey porphyry, 
with a base of trap, mottled with small white spots, and 
speckled with metallic points. 

Vauquelin’s analysis of these stones yielded - 
SUI te tps eee at eet OO 
Lane Shs ae See te ee 
Magnesia : ... . 9 
Oxydofiron . .. . 86 
Nickel 2 0) alten ene 
Sulphide) S525 os eee 

104 
The addition of four per cent. may be attributed to the 
oxidation of the metals produced by the analysis. The- 
nard reports, 

ROOM fel. het! te? et, suas oe, 
Magnesia.  . . . . - 10 
Oxydofiron . .. . 45 
DYSCHER Wo) wie sr fetes oy oc fe. ee 
Sulphur, oF oa ee 

108 
M. Laugier moreover detected a small proportion of 
chrome. M. Lambotin and others collected specimens 
of this extraordinary shower of stones, and distributed 
‘them among the curious. We have seen two fine sam- 
ples, one of them nearly entire, in Mr. Ferguson's col- 
lection, which we have already repeatedly quoted. 

_ Previously to the memorable explosion above recit- 
ed, no meteorites had been found in the hands of the 
inhabitants of this district of country, nor in the mine- 
ralogical collections of the department, nor had the 
slightest intimation of them occurred in the geological 
documents of the environs of L’Aigle. Wee may also 
note, that the forges and mines of the district in ques- 
‘tion produce nothing similar in the form of dross or ore ; 
that the soil.exhibits no traces of volcanos; and that 
immediately consequent on the appearance of the me- 
‘teor, a determined space of ground was strewed with 
stones of a peculiar character, and accompanied with 
circumstances which could not formerly have escaped 
observation. Again, nearly all the inhabitarfts of 20 ham- 
lets, dispersed over the circumscribed space declare, that 
they were eye-witnesses of a terrible fall of/stones pro- 
jected from the meteor. The young, the old, and those in 
the prime of life, individuals of both sexes, simple pea- 
sants dwelling at a distance from one another, sagacious 
and rational workmen, respectable ecclesiastics, young 
soldiers devoid of fear, persons, in short, of various man- 
ners, professions, and opinions, and united by no com- 
mon ties, all concur in attesting a fact, which contri- 
buted neither directly nor indirectly to promote their 
own interest ; and they all assign the manifestation of 
this fact to the same day and the same hour. They 
moreover point to obvious and existing consequences of 
the fall of stony masses ; and they aver, in terms inca- 
pable of ambiguity or misconstruction, that they really 
saw these masses roll down on roofs, break branches of 
trees, rebound from the pavement, and produce smoke 
when they lighted on the soil. These assertions, and 

their corroborative indioations; refer-to a portion of ters Metéorit 
ritory which has been accurately defined, and beyond ““"Y™ 
whose precincts not a single corresponding mass has 
beer found, nor a single individual who alleges that he 
saw astone fall. Such incontrovertible evidence, then, 
will preclude the necessity of dilating on cases of infe- 
rior notoriety, and to which we are induced to advert, 
eo iad for the purpose of completing our chrono- 
ogical catalogue, and deducing the known series of an 
occurrence, the solution of which is still somewhat 
problematical. 

July 4, 1803. A ball of fire struck the White Bull gast Nor 
Inn, at East Norton, by which the chimney was thrown ton. 
down, the roof partly torn off, the windows shattered to 
atoms, and the dairy, pantry, &c. converted into a heap 
of ruins. It appeared like a luminous ball of consider- 
able magnitude, and, on coming in contact with the 
house, at ara with a great noise and a very oppres< 
sive sulphureous smell. Some fragments of it were 
found near the spot, and were subjected to chemical 
analysis by a gentleman in the neighbourhood, who 
found them to consist of one-half siliceous clay, thirty- 
five parts of oxidated iron, twelve of magnesia, and a 
small portion of nickel, with some sulphur. The sur- 
face was dark and varnished, as if in a state of fusion, 
and bearing numerous globules of a whitish metal, con- 
taining sulphur and nickel. From some indentures on 
the surface, it appeared probable that the ball was soft 
when it descended. Where the fragments fell, the her- 
bage was burnt up. The meteor’s motion in the air 
was very rapid, and apparently parallel to the horizon. 
Liter. Journal. 

October 5, 1803. Stones fell near Avignon. Bibi. Avignon. 
Britan. 

December 13, 1803. The inhabitants of the village of st. wich 
St. Nicholas, in Bavaria, were alarmed between eleven las. 
and twelve o’clock, noon, by a noise which resembled the 
report of several cannons. A peasant, who went out of 
his house to see what was the matter, observed the sky 
to become dark and gloomy, heard a singular hissing in 
the air, and perceived something fall on a barn with a 
loud noise. On entering the barn, he found a stone 
which had broken the rafters by its fall, was still warm, 
smelled of sulphur, and weighed three pounds and a 
quarter. It was covered by a thin, blackish, and ap- 
parently bituminous incrustation. Its substance was of 
an ash-grey colour, earthy, and resembling hardened 
clay, but without odour. It was found to contain 
small shining particles of native iron, small bright 
grains of martial pyrites, which yielded a black pow- 
der when pounded, hard, and very bright flattened 
masses, of a black and dark-brown hue, some minute q 
grains of a cubical form, and small yellowish transpa- f 
rent laminz, with glass glance, having the a 
ance, but not the hardness of quartz. Yellowish, | 

; 

* 

IE i 

white, and metallic points, probably native nickel, 
were discovered by the microscope. The chemical 
analysis of 10,000 grains of this specimen, gave, 

Tron, in the metallic state, - 1800 
Brown oxyd of do. ens 2540 
Regulus of nickel, ; : 1350 
Magnesia ‘ : ° ; 8250 - 
Silex, b : 
Supposed sulphur, : : 60 

10,000 = 
Journal de Physique, Gilb. An. Voight’s Mag. ‘a 

April 5, 1804. Three men at work in a field at possi, 
Possil, about three miles north from Glasgow, were Glasgow 
alarmed by a singular noise, which seemed to proceed 
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below the bottom of the drain, the hole being about 
fifteen inches in diameter. He was not sensible of any 
particular heat in the water, or in the of stone, 

ied them to his nostrils. H LF Hy 1 : 
i i g j i i i & z : 4 / £ i ee fi 

however, having block in 
having fallen among rubbish, could not 

a fragment of it was found some 
recovered morsels, one of which ii 

in the Hunterian museum, in the university of 
, formed the two extremes of the stone, and 
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or 80h, or 1807. A stone fell near Dordrecht. Van Dordrecht. 
Beck- Calkoen. 
October 6, 1804. A violent explosion was heard, Apt. 

near Apt, in the of Vaucluse, and for fif- 
leagues round, accompanied a oe extraordin 

hissing, and the fall of a stone of about seven poun 
i It was presented, by the minister of the in- 

terior, to the National Institute; and ey re who 
alludes to it in No. 144 of the Annales de Chimie, as- 

our present state of knowledge on the subject. 
It is, mre erm of remark, that the re 
was no luminous meteor. ugier re=— 
Nee) ye vege co of the chemical cnalysie of the 
stone, 

Silica, 
Magnesia, 
Tron, ‘ 
Nickel, 
Man: * 
Sulphur, 

34 
14.5 
38.03 
0.33 
0.83 
9. 

96.69. 
March 25, 1805. Stones fell near Doroninsk, at no Doroninsk- 

great distance from the river Indoga, in the govern« 
ment of Irkutsch, in Siberia. Gilb. An. 

June, 1805. Hair Kougas Ingigian, author of a 
work entitled, Eghang-Buzankian, printed at Venice, 
in 1807, makes mention of several stones having fallen 
in-one of the public squares of Constantinople, called Constanti- 
Etmeydany. air Mesrob Vartabete, an Armenian, nople. 
conversant in meee mineralogy, and in the phy- 
sical and mathematical sciences in general, translated 
the passage which gives an account of this event, into 

re- French, for the perusal of M. Tonnelier; and the lat« 
ter, in the Journal of Mines for F 1808, brief- 
ly states, that the descent of the stones took place in 
broad day, and with great violence ; that the people 
believed it to be the work of evil spirits; that the 
agents of police verified the fact ; and that a guard of 
Janissaries was stationed on the for three succes- 
sive days and nights, The smell of sulphur which ac- 
companied the fall, and the black and scorched crust of 
the pieces collected, scarcely permit us to doubt that 
they were genuine meteorites. 

March 15, 1806. In the Journal de Physi for 
Jane 1806, there is a short account of the fall of two 
aérolites, (for so they are termed in the report,) by Dr. 
Pages and M. Dhombres-Firmas, both members of the 
—s of Ghent. The particulars are nearly as 

vi 
At half-past five &clock in the evening, the inha. Alais, &« 

bitants of Alais, and the neighbouring parishes, heard 
two loud explosions, between which only a few 
seconds intervened, and which were both supposed to 
be the discharge of cannon. The rolling noise which 
succeeded, lasted ten or twelve minutes. Some 
of rain had fallen in the morning ; the sky was clear 
at mid-day ; but clouds occasionally obscured the sun 
in the afternoon, when the centigrade thermometer in- 
dicated a maximum of + 12.5. The Heavens became 
more cloudy and dark after the detohations. The 

ec 
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Meteorite. Sieurs Penarier, father and son, who were in the 
—v~" -fields adjoining to the village of St. Etienne de L’Olm, 

"Meteorite. 
—o— 

Chrome, : ; 1 
Carbon, , - 2.5 

about twelve kilometers from Alais, heard the two ex- 
plosions, which were not —— by lightning, and 
which they at first supposed to be the firing of cannon 
at St. Hippolyte-le-fort ; but the rolling sound which 
succeeded, and which seemed to them to describe a 
curve in the heavens, from west to south, and from 
south to east, quickly undeceived them. As they 
looked more attentively at the clouds, an extraordinary 
hissing noise succeeded the rolling, and they distinct- 
ly perceived a blackish body proceeding from the 
clouds, obliquely advancing towards them from the 
north, and which, after passing over their heads, fell 
ina corn-field below the village, and broke in shivers, 
with a considerable noise. Accompanied by several of 
the alarmed villagers, they immediately went in quest 
of it, and found that it had pierced the soil, and bro- 
ken into dispersed fragments against a rocky stratum, 
only small splinters, which were diluted by the rain 
that fell two days after, remaining in the hollow form- 
ed by the falling mass. From the respective weights 
of the fragments, it wes supposed that that of the en- 
tire stone might be 4000 grammes. Its form, so far as 
could be inferred from the fragments, was irregular 
and angular; and it was black internally as well as on 
the surface, which last seemed to have undergone the 
action of fire. 

There fell, at the same time, at Valence, a village 
near Alais, another stone, of a rudely cubical form, of 
the size of a child’s head, and about four pounds 
weight. The persons who witnessed its descent, were 
Pierre Reboul, and son, Vincent Mazel, and Pierre 
Esperaudieu, servant to the mayor of Valence, who 
were labouring in the fields when the explosions and 
éolling noise mentioned above arrested their attention. 
According to their report, these noises were followed 
by another, resembling that of an iron pulley, by 
means of which a bucket is rapidly let down into a 
draw-well. On looking up, they perceived a black 
body moving from the north, in an oblique direction, 
which fell among them, about fifteen paces from Re-« 
boul. They all ran to the spot, and found it half bu- 
ried in the earth, still hot, and split into three parts, 
which were again divided, as each was desirous of 
having a specimen. 

The Alais stone, according to Thénard, had such a 
strong resemblance to coal, that they who found it at- 
tempted to burn it. Its specific gravity was 1940, con~ 
sequently very inferior to that of other meteorites whose 
specific gravity has been ascertained. Its internal sub- 
stance exhibited some yellow specks of martial pyrites, 
and a great many cubical points, slightly united to 
one another, and so friable that the least pressure re- 
duced them to fragments of the size of grains of sand. 
It was destitute of savour, and insoluble in water. 
When heated in the open air, its black hue passed to 
a reddish yellow ; but, when heated in close vessels, 
remained unchanged. Before the common blow-pipe, 
it was infusible, without addition; but, when mixed 
with borax, it readily melted, and communicated to 
that salt a greenish-yellow tinge. The same ingenious 
chemist states its component parts to be, 

Silica, 21 
Magnesia, . 5 9 
Oxyd of iron, * 40 
Nickel, 2.50 
Manganese, even @ 
Sulphur, =. . 

1 

the remainder being estimated as water, Vauquelin 
again reports, 

Silica, . ‘ 30 
Magnesia, of trig ae 
Tron, é 38 
Nickel, : . 2 
Manganese, . . 2 
Sulphur, ‘ cr 
Chrome, 3 2.5 
Carbon, a trace. ' 

and the virtual import of these analyses was attested 
by Monge, Fourcroy, and Berthollet. : 

May 17, 1806. As Mr. William Paice, of Basing- Basing~ 
stoke, Hants, was travelling with his cart, a few miles stoke. 
from home, he met a person who inquired of him, 
whether he had seen a stream of fire descend from the 
air, like a falling star, there having been some thun« 
der just before. Mr. Paice had not observed it; but, 
going on a little farther, he found a large ball, or 
stone, which he took up, while yet hot, from the mid- 
dle of the road, threw it into his cart, and brought it 
home. It had a metallic appearance, and weighed 
two pounds and a half. Month. Mag. 

March 13, 1807. 
of the Canton of Juchnow, in the government of Smo- 
lensko, were alarmed by an uncommonly loud noise, 
which they supposed to be thunder ; and two peasants 
being out in the fields, perceived, at the distance of 
forty paces, a black stone, of considerable magnitude, 
Sling to the earth, which it penetrated to a consider« 
able depth beneath the snow. When dug up, it was 
found to be of an oblong quadrangular figure, of a 
blackish colour, resembling cast iron, and to weigh 
160 pounds. A fragment of this mass is preserved in 
the imperial cabinet of Vienna. Its specific gravity 
was 3.7; and Klaproth notes its constituents thus, 

Silica, 38 
Alumina, 4 & ~ 1 
Lime, i 4 = 0.75 
Magnesia, . 14.25 
Oxyd of iron, oot Te wee 
Regulusofdo. . . 17.60 
Nickel, - : 0.40 

Sulpban ta trace. 

97 
December 14, 1807. About half-past six o’clock in 

the morning, the people to the north of Weston, in Westows 
Connecticut, North America, observed a fire-ball issu- 
ing from a very dark cloud. Its apparent diameter 
was equal to that of the half, or of two-thirds of the 
moon ; its light was vivid and sparkling, like that of 
incandescent iron, and it left behind it a pale and wav 
ing luminous train, of a conical form, and ten or twelve 
times as long as the diameter of its body, but which 
was soon extinguished. This meteor, of which the 
apparent motion was less rapid than that of most 
others, continued visible for half a minute, during 
which it exhibited three successive bounds, with a di« 
minution of its lustre. About thirty or forty seconds 
after its extinction, there were heard, during three se 
conds, three very loud reports, like the firing of a four 
pounder at a little distance ; and these were succeeded 
by a more prolonged and rolling noise, With the suc« 
cessive explosions, stones were darted in the environs 
of Weston, and even into the town itself. These 

In the afternoon, the inhabitants Juchnow,. 
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Meteorite. 

On ship- 
board. 

Caswell 
county. 

Shahabad. 

Tipperary. 
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lour, and granular texture, traversed in every direc- 
tion, by small veins, and speckled with minute disse- 
minated globules, Their specific gravity is stated at 
3.56, nad Klaproth found them to contain, 

Silica, .... + « 48 
Alumina, eee 1.25 

Lime,...). «°. 0:50 
Magnesia, . . . 22 
rons ier erste QO 
Nickel, .... 0.50 
Manganese,.. 0.25 
Sulphur, a trace 

96.50 
All the iron contained in the specimen submitted to 
trial, appeared to be in the metallic state. The pecu- 
liarities attending this case, are, detonation without 
any luminous meteor, the very moderate impetus of the 
falling bodies, and their want of sensible heat. 

June 17, 1809. A stone, weighing six ounces, fell 
on board an American vessel, in Lat. 30°, 65’. N. and 
Long. 70°, 25’. W. Medic. Repos. Bibliot. Britan. 

January 30,1810. At two o’clock, P.M. a fall of 
meteorites occurred in Caswell county, North Ame- 
rica. Their descent was visible for a considerable 
distance round ; and two reports were distinctly heard 
at Hillsborough, thirty miles from the spot where the 
fall took place. One of the fragments, weighing a 
pound and three quarters, struck a tree near the place 
where some woodcutters were at work, but who ran 
home, without ever once looking behind them. En- 
eouraged, however, by a woman, whose curiosity was 
superior to her fears, they returned with her, and found 
the stone, which was still hot. tis vaguely said to have 
been of a dark-brown colour, and porous. Phil. Mag. 
vol. xxxvi. 

July, 1810. A letter from Futty-Ghur, in the East 
Indies, dated July 21st, presents us with the following 
imperfect, but curious account. of the phenomenon 
which we have been considering. ‘I open this letter 
to let you know of a very odd circumstance which hap- 
— a few days ago, viz.—A large ball of fire fell 
rom the clouds, which has burned five villages, de- 
stroyed the crops, and some men and women. This 
happened near Shahabad, across the Ganges, about 
thirty miles northward from this place. I have heard, 
nothing further about this but a vague report.” 

August 10, 1810. In this stage of our historical 
record, it will be proper to insert the ensuing letter 
from Maurice Crosbie Moore, Esq. to William Higgins, 
Esq. 
“ Sir,—I had the honour of receiving a letter, re« 

questing from me the particulars respecting a meteoric 
stone that fell near my house, in the county of Tippe- 
rary, and which a short time ago I did myself the 
pleasure of presenting to the Dublin Society. The 
particulars are as follow :—Early last August, between 
eleven and twelve o'clock in the morning, I went from 
Moore’s Fort'to Limerick ; the day was dark and sul- 
try. I returned in afew days, and was immediately 
informed by my steward and butler, that a most won- 
derful phenomenon had occurred very soon after m 
departure ; they produced the stone, and gave the fol- 
lowing accountof the occurrence: —There had been thun- 
der ; some workmen, who were laying lead along the 

tters of my house, were suddenly astonished at hear- 
ing a whistling noise in the air; one said, ‘ The chimney 
is on fire ; another said, ‘ It proceeds from a.swarm of 
bees in the air.’ On looking up, they observed a small 
‘ i 

METEORITE. 
black cloud yery low, carried. by a different current of Meteorite, 

ine air from the mass of clouds, from whence they 
gined this stone to have proceeded; it flew with the 
greatest velocity over their heads, and fell in a field, 
about three hundred yards from the house: they saw 
it fall. It was immediately dug up, and taken into 
the steward’s office, where it remained two hours cool- 
ing before it could be handled. This account I have 
had from many who were present, and agree in the one 
story. I saw, myself, the hole the stone made in the 
ground; it was not more than a foot in depth,” &c. 

This stone was not injured by the fall, and was of a 
somewhat cubical shape, with the angles and edges of 
two sides rounded: the other two opposite sides ex- 
hibited a very uneven surface, occasioned by depres- 
sions and prominences, as if a part had been broken 
previous to the heat to which it must have been ex- 
posed before its fall. It weighed seven pounds and 
three quarters; and the entire surface was covered 
with a brownish-black, thin crust, evidently the effect 
of fusion, by an intense and rapid heat. On inspection 
of its internal texture, there were distinguable, 1. Dark- 
grey particles of malleable iron, without any regular 
shape, of unequal magnitude, numerously di 
and rendered bright when rubbed with a file; 2. Some 
very small bright particles of iron; 3. Particles of mar- 
tial pyrites, of various colours, some being reddish-yel- 
low, some yellowish-white, and a very few of a pur- 
plish tinge; 4. A very few round globules, about the 
size of mustard-seed, of'a greyish-brown, readily yield- 
ing to the file, and seeming to contain no metallic mat- 
ter. These several materials are cemented by a whit- 
ish-grey earthy substance, while minute yellowish 
brown spots, very. close to one another, and proceeding 
from oxyd of iron, are disseminated in the mass. Ac- 
cording to Mr. Higgins, its specific gravity is 3670; 
and its analysis gave, in one instance, 

Silica, 48.25 
Magnesia, . 9 
Tron, - Se Ba, 
Nickel, : 1.75 
Sulphur, peal 

102 

and, in another, Silica, : . _ 46 
Magnesia, 12.25 
Tron, fs area y 
Nickel, f oe Oe 
Sulphur, | 5 4 

105.75 

the excess being attributable to the absorption of oxy- 
gen by the metallic bodies. 

November 23, 1810. At half after one o’clock, P.M. 
three stones fell in the commune of Charsonville, in ¢parson- 

bourhood of ville. the department of the Loiret, and nei, 
Orleans. Their fall was accompanied by a series of 
detonations, which lasted some minutes, and which, 
along with the reverberations from the echoes, were 
heard as loud at Orleans, «Montargis, Salbri, Vierzon, 
and Blois, as at the place where the stones fell, excit- 
ing alarm from the apprehension of the blowing up of 
a powder magazine. These stones were precipitated 
perpendicularly, and. without the appearance of any 
light or ball of fire. One of them took the ground at 
Montelle, but was never discovered ; and, of the other 
two, one fell at Villenoi, and the other at Moulin- 

spersed, . 

i li 
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Brilé, all which places are within the distance of a mens were sent to the prefect of the Upper Garonne, Meteorite. 
mile, stones com 

Meteorite. 
—— One of the weighed about twenty , that magistrate appointed a committee, composed of —Y——" 

and made a hole in the ground aban S rg M. D’Aubuisson, M. Saget, of the oi fo Sci. 
admission, in a i ‘direction, driving up the coe gag pele: ene eh ate Carney, 

i professor of mathematics, to proceed to the spot, and 
half an hour y Oe eee Core orrhe light which ope —. 
scarcely be held in the hand; and it had a strong ight which spread over the atmosphere, burst 

i i it was quite cold. forth all at once. Although the sun had set an hour 
similar hole, three d and a half before, and the air was dark, the light was 

inthe so brilliant, that the Mayor of Grenade said he could 
extracted, when it was quite read the smallest characters, and the Mayor of Camville 

; ‘compared it to the light of the sun, adding, that the 
i town-clock was as visible as at noon-day, and that a 

rounded at the i contained rather more fer- pin might have been picked up from the streets. The 
i globules those of L'Aigle, and exact duration of this light was not remarked, some 

a colour, when broken. oe persons reckoning it at two minutes ; others at one ; and 
glass, others, at still less: but scarcely had it disap in 

of difficult frangibility, and characterized by an irregu- the place where the meteorites fell, when were a ; ~ iolent “ ae 

is mentioned, as fell. They wore f. wed by a very loud noise, which 
from 3.6 to 3.7; and the specimen anal some compared to that of heavy carriages rolling at 

by Vauquelin, afforded to that eminent chemist, once on the pavement ; others compared it to the sound 
6a, OL 5 P . 38.4 of several drunis ; and toa fire of mus- 
Alumine, CP a .' 36 ketry, from the Spaniards having invaded the country. 
Lime, P ‘ ‘ 4.2 This rolling noise seemed to issue from the N. E. and 
Magnesia, : : - 18.6 to proceed to the S, E.; and, after it had over 
Iron, . 2 ; s 25.8 the Sa between the farms of la Bordette 
Nickel, : , 4 Pees and la Pradére, a sharp hissing noise was heard, which 

Bel eee S = strik Fahd gretnd; ed prokion’ toy tho Ul "the er 5 ns i 5 the of the 
Chrome, s = ; 15 names By by 

waar ** I now,” says M. D’Aubuisson, “ give the informa- 
98.7 tion received, as to the Aérolites which were collected, 

The day on which these stones fell was remarkably or heard to fall. 
calm and serene, the sun shone as bright asin one of “1. The inhabitants of the little farm called la Bor- 
the finest days of autumn, and not a cloud appeared dette, distinctly heard two aérolites fall; one to the 
above the horizon. northward, in a field adjoining, which they have not 

. A meteorite, of the weight of fif- yet found: the other was about fifty paces to the 
orosk. teen pounds, fell to the earth, in the village of Thon- ‘south-east: the fragment which we have weighs three 

leghorosk, dependant on the town of Romea, in the ounces, and the whole stone did not weigh six. 
government of Tschernigoff, in Russia. Its fall was “2. At the cottage called Paris, (300 metres above 
preceded by three loud peals like thunder. When dug Pemejan) the inhabitants were at the door, listening to 
from the depth of more than three feet, in a thick layer the rolling noise over their heads, when they heard 
of ice, it was still hot. It was remarked, that, atthe the noise of a body which fell in front of them. The 
third detonation, there was an extraordinary explosion, master of the house then went back through the house, 
accompanied with a loud hissing noise, and the diffu- to shut the door of a stable, and, when there, he heard 
sion of a great quantity of sparks, Gilb. An. a second large body fall. The interval between the 

Ballinguil- July 8,1811. Stones, one of which weighed three two must have been about 75 seconds. This fact is of 
las. ounces and a quarter, fell at Ballinguillas, in Spain. importance. 

Grenade, April 10, 1812. According to the report of D’'Au- ata stone which fell near them, took refuge in the 
near Tou- rogpentenmaiy rat at a about o'clock in house, when they heard a second hissing sound, fol- 
louse. the i a i 

noise were ascribed to some extraordinary meteor; for cinity of the farm, two stones were found, which weigh- 
the cold state of the atm , and the force of the ed only s tow ouneas, 
explosion, did not admit the idea of its being a sim “4, At Richard, after the rolling noise, an explosion 
peal of thunder. A few days afterwards, it was ascer- was heard in the air, and next day a stone, weighing 
tained that this phenomenon had been ied eight ounces, was found. 
with a shower of stones, at two leagues W.N.W. of |“ 5. At Pradére there fell, about one pace from the 

i and house, with considerable noise, and more than a minute 
‘Verdun, situated in the ts of the Upper Ga- after the detonations, an aérolite, two pounds. 

As some speci. It was not entirely sunk in the earth, and was not per« 
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Meteorite. ceived until two days afterwards. A few seconds af- 
—_—Yo 

Erxleben, 

Chanton- 
may. 

Gerace. 

re a smaller stone fell, 40 paces in front of the 
ouse.” 
The pce.” § of meteorites that fell on this occasion 

probably much exceeded the small number collected ; 
for the ground was partly in grass, and partly plough- 
ed up; and the event took place when most of the in- 
habitants were in bed. The description of these stones 
so nearly accords with that of several others already spe- 
cified, that it would be superfluous to note their aspect 
and properties, 

April 15, 1812. A stone, of the size of a child’s head, 
fell at Erxleben ; and a specimen of it is in the posses- 
sion of Professor Haussmann, of Brunswick. Gzlb. An. 
T, 40. and 41. 

August 5, 1812. Several stones, one of which weigh- 
ed 65lb., fell at Chantonnay, eight leagues north-west 
from Fontenay, in the department of La Vendée. Their 
structure is nearly analogous to that of the Barbotan 
specimens; but they contain such a large proportion 
of iron in the metallic state, that they are susceptible 
of a brilliant polish, and of bearing the graving tool. 

March 14, 1813. A very remarkable phenomenon 
occurred at the town of Gerace, in Calabria, and is 
described by Professor Sementini of Naples. The wind 
was westerly, and heavy clouds were ‘approaching the 
land, over the sea. About two o’clock, P. M. the wind 
fell, and the sky became quite dark. The clouds then 
assumed a red and threatening appearance ; thunder 
followed ; and there fell red rain and snow, mingled 
with red dust. The alarmed inhabitants, conceiving 
that the end of the world was at hand, flocked to the 
churches. The red dust was very fine, became black 
when exposed to a red heat, and effervesced, when 
treated with ‘acids. Its constituents were silica, car- 
bonate of lime, alumine, iron, and chrome. What ren- 
ders this precipitation the more remarkable is, that its 
ingredients are nearly the same with those of one of the 
varieties of meteorites ; and hence they probably have a 
similar origin. According to Chladni and others, stones 
were observed to accompany the dust ; and, if so, the 
intimate connection ofthe two appearances can no longer 
be reasonably questioned. Sementini’s analysis of the 
red powder gave, 

Silex, .... 33 
Alumine, . . 153 
Lime, - 11g 
Tron, . 142 
Chrome, 1 
Carbon, 9 

843 
Should the defect afterwards be found to consist of 
nickel and magnesia, we might then with safety main- 
tain their identity. 

On the present occasion, the coloured rain and snow 
seem to have fallen over a great extent of country ; for 
red rain fell in the two Calabrias, and on the opposite 
side of Abruzzo, the wind being at east and south-east. 
Snow and hail, of a yellow-red colour, fell over all 
Tuscany, with a north wind. Red snow fell at Tol- 
mezzo, and in the Carnian Alps, the wind being at 
north-east ; and, finally, snow of a brownish-yellow, 
fell at Bologna, the wind being south-west. 

September 10, 1813. Samuel Maxwell, Esq. a gen~ 
tleman of the highest respectability, and an ocular wit- 
a of the comes which he describes, communicates, in 
substance, the ensuing particulars to William Higgins Esq, of the Dublin Socety. ar 

METEORITE. 
Friday morning being very calm and serene, and the Meteorite. 

sky being clear, about nine o’clock, a cloud appeared 
in the east, from which proceeded eleven distinct re- 
ports, somewhat resembling the discharge of heavy ar« 
tillery. These were immediately followed by a con- 
siderable noise, not unlike the beating of a large drum, 
which was succeeded by an uproar, resembling the con= 
tinuous discharge of musketry in line. The sky above 
the place whence this noise seemed to issue, became 
dark and agitated, emitted a hissing noise, and pro 
jected with great violence, different masses of matter, 
which shaped their course, with great velocity, in a ho- 
rizontal direction towards the west. One of them, which 
was observed to descend, fell to the earth, and sunk 
into it more than a foot and a half, on the lands of 
Scagh, in the neighbourhood of Pobuck’s Well, in the 
county of Limerick. Being immediately dug out, it Limerick: 
felt hot, and had a sulphureous smell, with the whole 
of its surface uniformly smooth and black, the entire 
mass weighing 17lb. Six or seven more, but smaller 
and fractured, alighted at the same time with great 
force, in different places between the lands of Scagh 
and the village of Adare. Another very large mass 
passed with great rapidity, and a considerable noise, at 
no great distance from Mr. Maxwell, camé to the ground 
on the lands of Brasky, and penetrated through a very 
hard and dry earth, to the depth of two feet. This last 
was not taken up for two days, when it was found te 
weigh about 651b. and to be fractured in many places. 
Another weighing above 241b. and very heavy for its 
bulk, but exhibitmg no symptoms of fracture, fell on 
the lands of Faha. 

«« There was no flash of lightning at the time of, or 
immediately before or after the explosion ; the day con- 
tinued very calm and serene; was rather close and sul- 
try, and without wind or rain. It is about three miles 
in a direct line from the lands of Brasky, where the 
very large stone descended to the place where the small 
one fell in Adare, and all the others fell intermediately ; 
but they appeared to descend horizontally, and as if 
discharged from a bomb, and scattered in the air.” 

February 3, 1814. Stones fell in Bachmut, in Russia. Bachmut. 
Gilb. An. T. 50. Giese, who analysed a specimen, re« 
ports, 

Silica, 44 
Alumine, .. $3 
Magnesia, . 18 
Trot). 7. 21 
Nickel, . 2.50 
Manganese, . 1 
Sulphur, 50 
Chrome, . . .50 

90.50 
September 5, 1814. In the 92d volume of the 

Annales de Chimie, M.de Saint-Amans relates the fol- 
lowing circumstance of what he terms, not improperly, 
uranolites, near Agen. 

A few minutes before mid-day, the wind being 
northerly, and the sky perfectly serene, a violent detona- 
tion was heard in the communes of Montpezat, Temple, 
Castelmoron, and Montelar, situated in the first, se- 
cond, and fourth arrondissemens of the department of 
the Lot and Garonne. This unusual detonation was 
immediately followed by three or four others, at an in- 
terval of half a second, successively ; and finally, by a 
rolling noise, at first resembling a discharge of mus- 
ketry, afterwards the rumbling of carriages; and, 
lastly, that of a large building falling down, These 
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Meteorite. If such an incident really took place, it is to be hoped 
—y~" that some more distinct memorial of the particulars, and 

the exhibition of the stone itself will not be withholden 
from the public. 

In regard to the alleged fall of a great stone at Li- 
moges, on February 15, 1818, and which Chladni pro- 
bably copied from the public prints, the report seems 
to have been premature. See the new edition of Now- 
veau Dictionnaire d'Histoire Naturelle, t. 26, p. 270, in 
the margin. 

July 29, O. S. 1818. A stone of seven pounds weight 
Slobodka. fell at the village of Slobodka, in the provinee of Smo- 

lensko, and penetrated nearly sixteen inches into the 
ground. It had a brown. crust with metallic spots. 
Edin. Journ. of Science, No. 2. 

Alleged Before closing our chronological register, it will be 
cases of the proper shortly to advert to -the mention of various real 

Limoges. 

phenome- or alleged meteoric masses, the dates of whose histor y 
non to can no longer be ascertained. 
whichno —_- ‘That which was preserved in the gymnasium of A- 
Souest: bydos, as quoted by Pliny. 

q That which gave rise to the establishment of a colo- 
Abydos. = 
Potid ny, at Potideea. Id. 
oe The black stone, and another deposited in the Caaba 

Mecca. Of Mecca. ya 
The thunderbolt, described in Antar, as black in ap- 

pearance, like a hard-rock, brilliant and sparkling, and 
Sword of of which the blacksmith forged the sword of Antar. 
Antar. The mass of cellular iron, described by Pallas, Chlad- 
Me ni, Patrin, &c, and found near Krasnojark, in Siberia, 

The tradition of the Tartars assigns to it an atmosphe- 
ric origin ; and the analogy of its aspect, texture, and 
chemical characters with those of other chemical bodies, 
whose descent from the air is no longer questioned, 
powerfully tends to confirm the tradition. Although 
the latter ascribes the formation of this extraordinary 
mass to a period which is Jost in the remoteness of an- 
tiquity, its existence was first proclaimed, with the re« 
quisite circumstances of authenticity, to the learned of 
Europe in 1750, the year immediately subsequent to 
the discovery of a rich vein of iron ore, near Abakansk, 
by the Cossac Medvedief.. As M.M. Mettich, inspec- 
tor of mines, examined this vein, he remarked that it 
was about seventeen inches thick, and that it traversed 
a grey and compact hornstone, which apparently com- 
posed the whole mountain. -About 150 toises to the 
west of this mine he discovered a mass of iron, which 
he conjectured might weigh upwards of thirty poods. 
It was full of small, yellow, and rough stones, of the 
size of a kernel of the cedar cone; and it lay on the 
very ridge of the-hill, which is eovered with firs, with- 
out adhering to the rock. Being much puzzled to de- 
termine whether it had been formed naturally on the 
spot, or conveyed thither, he sought, with eager but 
fruitless diligence, for the slightest trace of any ancient 
iron forge. Dr. Pallas was likewise decidedly of opi- 
nion, that it could never have been produced in the 
rude furnaces or kilns of the Siberian miners, which 
were never known to yield more than fifty or sixty 
pounds of metal at a time; whereas the present mass, 
before any fragments were detached from it, weighed 
somewhat more than 1680 pounds. The iron is of a 
coarse spongy texture, little contaminated by impuri- 
ties, perfectly flexible, and capable of being converted 
into small tools by a moderate heat. When exposed, 
however, to a high temperature, and especially when 
fused, it becomes dry and brittle, resolves into grains, 
and refuses to cohere or extend underthe hammer. In 
its natural state, it is incrusted with a sort ef varnish, 

« 

METEORITE, | 
which has protected it from rust; but when this coats Meteorite, 
ing is romoved, or when broken in the state of bar “"\"=™” 
iron, the usual process of oxidation very readily takes: 
place. The cavities in the mass are filled with a tran- 
sparent, amber-coloured substance, in the form of 
roundish grains or drops, presenting one or more flat 
and glossy surfaces. ‘The mass has no regular form, 
but resembles a large, oblong, and somewhat flattened 
block, externally coated like the nodules of some of the 
blackish brown ores of iron. “ This coating,” says 
Pallas, ‘ is also very rich in iron; and even the trans~ 
parent fluor yields some pounds of iron in the hundred. 
Whoever will consider the mass itself, or large speci« 
mens of it, will not have the least doubt of its having 
been wrought by nature, since it has no one character 
of scoriaceous matters melted: by artificial fire, or of 
those commonly found among volcanos. No: voleanic 
ground, indeed, has been remarked nearer the moun- 
tains of Yenissei than the extinct craters of Daouria, si- 
tuated at 1500 miles to the east. 

The Siberian mass of native iron was first transport« 
ed to Krasnojark, where it was found to weigh fifteen 
quintals. In 1772, it was conveyed to St. Petersburgh, 
and deposited in the collections of the Imperial Aca- 
demy of Sciences. M. Patrin, who examined it in 
1778, describes it as a large bomb, somewhat flattened, 
and partly covered with a rough ochraceous crust. So 
hard and compact was it in its natural state, that three 
or four forgers employed between ten and twelve hours 
in detaching from it a fragment of two pounds weight. 

Of a similar description seems to have been the frag- 
ment which was found between Eibenstock and Jo= gipenstock. 
hanngeorgenstadt.—Another, probably from Norway, 
preserved in the Imperial Cabinet of Vienna.—A small 
mass, of some pounds weight, kept at Gotha.—A mass, 
found under the pavement of Aken, near Magdeburg. 
Loeber.—A mass of iron from the coast of Honduras, 
Annals of Phil—Scattered masses of black rock, con-« 
taining native iron, on the right bank of the Senegal. 
Compagnon, Forster, Golberry.—A mass of iron at the 
Cape of Good Hope, in which Stromeyer detected the 
presence of cobalt. Von Marum and Dankelman. 

In the Philosophical Tra for 1816, there is 
an interesting history and account of a mass of native 
iron, found in the province of Bahia in Brazil, commu- Bahia, 
nicated by A. F. Mornay, Esq. to Dr. Wollaston. It 
is about seven feet long, four feet wide, and two feet in 
thickness, its solid contents being rudely estimated on’ 
the spot at twenty cubic feet, and its weight at 14,000 1b. 
The colour of the top and sides is chesnut, and the 
surface glossy, though not smooth, being slightly in- 
dented all over, as if hammered, while the hollow part 
underneath is covered with a flaky crust, whose exter 
rial surface is rusty. Here we should not overlook, 
that the cavities, or indentations on the surface, are 
sometimes also observed on well ascertained meteorites, 
Thus one of the Siena stones is described by Mr. King, 
“ as having many rounded cavities on its surface; as if 
the stone had been struck with small balls whilst it was 
forming, and before it was hardened, which left their 
impressions, And some appearances of the same kind,” ‘ 
he adds, “ were found on one of the four surfaces of 
another stone in the possession of Soldani.” The sur« 
face of the Yorkshire stone, too, presents similar cavi< 
ties or depressions. Wherever the Brazilian block is 
struck with a steel, it gives out abundance of sparks, 
and, when rubbed with a quartz pebble in the dark, 
it becomes beautifully luminous. Itisnot only magne- 
tic, but manifests well-defined poles, Small fragments 

6 
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, and to fix some settlers in the 

<a 139 
Meteorite. were detached from it with much difficulty, and re- curacy 
ry 

neighbourhood, if Meteorite. 
—_—— vealed an internal Jo cam yp not previously noticed he should judge the working beneficial. Celis depart- 

iron. in meteoric rom the observations and experi 
‘ments af Be. Wollaston on the apacimens ssanamtted 
to him, i that the texture of this iron is not 

coydtalione, bout that it ia dieposed to -besek in the 
octohedron and tetrahedron, or in 

the rhomboid, a combination of both these forms. 
“ the fragments,” observes the Dr. “ are 

not in the attractive as magnets, and have inthem- 
selves no eer ee ee like any other 

ieces of the best soft iron, and assume polarity instant- 
ly, according to the position in which they are beld with 
respect to the magnetic axis of the earth. When a 
long fragment is held in a vertical position, its lower 
extremity being then within 20 of the dip of the 
north magnetic pole, becomes north, and » the 
north pole of a magnetic needle suspended harizon- 
tally. But this power is instantly reversed, by being 

ae : pepe ornare 

parts of the 
world, 

to do, and to proportion 
this pec Sent of meteoric bottles might. be 

to il." Then, after detailing the steps of 

y 
dence, and affords the sole ground on which a conjec- 
ture could be formed of the very remote period at which 
this problematic body has fallen upon the earth.” 

Since the expulsion of the Spaniards from the pro- 
vince of the great Chaco Gulamba, the country situa- 

the south of the river V: jo, and to west 
Pomme; han Wich eantthy sbemtotied. A few In- 

inhabit the district of St. Jago del Estero, to 
and bees-wax which abound in the 

Siith q Pe i t : t | gh 
, and searcely a 

one eer ion is to be found within a cireum- 
a hundred leagues. Some individuals, re- 

~ er, and stimulated by the pro- 
ired to the spot to obtain some 

doaet io 5 ache cp esem speci rer 
itto Lima and Madrid; but the only fruit of their 

ce that the substance with which 
they had loaded themselves was very fine and malleable 
iron. According to these adventurers, the vein ex- 
tended several leagues, and promised an abundant pro- 
duce. The viceroy of Rio de la Plata, therefore, dis- 
patched Don Celis to examine the mass with greater ac- 

ed,accordingly, from Rio Salado, on the 3d of February, 
1783, accompanied by the requisite attendants ; on 5 
after performing a journey of seventy leagues, through a 
fine level country, he reached the spot, which, agreeably 
to his observatioas, is in 27° 28’ of south latitude. He 
found the ferruginous mass mostly buried in pure clay. 
Its external surface was very compact; but, on break- 
ing some pieces from it, he perceived that its substance 
was full of cavities, as if the whole had at one time un- 
dergone fusion. In the course of ting 25 or 30 
‘bits, the seventy chisels with which he had been fur- 
nished, were rendered useless. On removing the sur- 
rounding earth, he observed that all the surface which 
had been covered by the soil was invested with a layer 
of rust, of about six inches thick, and which he ascribed 
to the humidity of the ground. Having rent it in two 
different places by the force of gunpowder, he examin- 
ed the deepest chasm, and found it precisely of the 
some nature with that of the surface, and also with the 
earth which wasdug at a hundred paces to the east and 
west of the mass. As he could not conceive the latter, 
under the circumstances in which he found it, to be 
produced by any natural process, or conveyed by hu- 
man means, he presumed that it must have been pro- 
jected by some voleanic explosion. According to its 
cubical measure, and allowing a specific gravity some- 
what greater than that of iron, this enormous mass 
should weigh about 300 quintals. 

“ The largest specimen of these substances which Durango. 
has ever been described,” observes Mr. Southey “ has 
escaped the notice of all the philosophers who have 
written upon the subject. 

** Walkennaer, in a note to Azara’s Travels, upon the 
mass of jron and nickel found in the Chaco, says that 
two other such masses have been discovered ; one 
which Pallas has described, and one which was dug u 
at Aken, near Magdeburg. Gaspar de Villagra, in his 
Historia de la Nueva Mexico, mentions a fourth, evi- 
dently of the same. nature as these, and considerably 
larger than the of them. The tradition of the 
natives concerning it, supports the most probable theory 
of its origin. A demon, in the form of an old woman, 
appeared to two brothers, who were leading a horde or 
swarm.of the ancient Mexicans, in search of a new 
country ; she told them to te, and threw down 
this block of iron, which she carried on her head, to be 
the boundary between them. 

* Villagra describes it as something like the back of 
a tortoise in shape, and in weight about eight hundred 
uintals ; he calls it massy iron ; it was smooth, without 

the slightest rust, and there was neither mine near it, 
nor vein of metal, nor any kind of stone any way re- 
sembling it. 

«“ The latitude where es -- wet is27N. The his. 
of the expedition which Villagra accompanied, fur- 

pe some clue for seeking the spot, and might pro- 
bably be discovered with little expence of time or la- 
bour, by a party travelling from Mexico to Monterry.”” 

Humboldt's account of the Mexican sky-stone, re- 
duces the above dimensions something more than a 
half; but still it remains greatly larger than any other 
that has been yet descovered. “ In the environs of 
Durango,” says this philosophic traveller, “ is to be 
found insulated in the plain,the enormous mass of malle- 
able iron and nickel, which is of the identical composi- 
tion of the aerolithos which fell in 1751, at Hraschina, 
near Agram, in Hungary. Specimens were communi- 
cated to me by the learned director of the 7'ribunal de 
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Mineria de Mexico, Don Fausto d’Elhuyar, which I de- 
posited in different cabinets in Europe, and of which 
M. M. Vauquelin and Klaproth published an analysis. 
This mass of Durango is affirmed to weigh upwards of 
1900 myriagrammes, which is 400 more than the aero- 
lithos discovered at Otumpa by M. Rubin de Celis. M. 
Frederick Sonnenschmidt, a distinguished mineralogist, 
who travelled over more of Mexico than myself, dis- 
covered also, in 1792, in the interior of the town of 
Zacatecas, a mass of malleable iron of the weight of 97 
myriagrammes, which, in its exterior and physical cha- 
racter, was found by him entirely analogous to the 
malleable iron described by the celebrated Pallas.” 

In the 42d and 44th vols. of Gilbert’s Annals, mention 
is made of meteoric iron at Elbogen, in Bohemia, which 
originally weighed 190 lbs. A fragment detached from 
it, and fashioned into the shape of a coin, has the pe- 
culiar property, when put into weak nitric acid, of be- 
ing attacked unequally, and of then exhibiting blackish 
particles, and others, of a whitish hue, in relief, whose 
mutual arrangements seem to depend on some law of 
crystallization. The Chevalier Schreibers, who first 
made this observation, found that it also applied to 
specimens of the Krasnojark mass ; and he is inclined 
to believe, that it probably extends to all native iron 
that has fallen from the atmosphere. 

Native iron is also supposed to have fallen near Le- 
narto in Hungary. Gilb. Ann. p. 49. 
Two masses in Greenland, from) which the Esqui- 

maux manufacture a sort of small knives. Ross’s Ac- 
count of an Expedition to the Arctic Regions. Edin. 
Journ. of Science, No. 1. 
A few other detached masses of native iron have 

been quoted by different writers; but as they contain 
no nickel, and have a different texture from the pre- 
ceding, their meteoric origin seems to be extremely 
doubtful. 

From the foregoing historical review of our subject, 
we may safely deduce a few general observations, or 
corollaries. 

That meteorites do really fall from the upper re- 
gions of the air to the earth, can no longer be doubted, 
unless we are determined to reject the evidence of hu- 
man testimony. These bodies have a peculiar aspect, 
and peculiar characters, which belong to no native 
rocks, or stones with which we are ucquainted. Their 
fall is usually accompanied by a luminous meteor, 
which is seldom visible for more than a few minutes, 
and generally disappears with explosions. These bo- 
dies appear to have fallen from various points of the 
heavens, at all periods, in all seasons of the year, at all 
hours, both of the day and the night, also in all coun- 
tries of the world, on mountains, and in plains, and 
without any particular relation to volcanos. The lu- 
minous meteor which precedes their fall, affects no 
constant or invariable direction. They are, for the 
most part, hot when they fall, and emit sulphureous 
vapours. As their descent usually takes place in calm, 
and.often cloudless weather, their origin seems to be 
‘owing to some very different cause from that which 
produces rain or storms. 

In .our second volume, p. 641, to which we beg 
leave to refer, we have unfolded our own sentiments 
relative to the very problematical source of these occa- 
sional visitants of our planet ; and as these views still 
appear to us less exceptionable than any others which 
have been submitted to our notice, we shall glance at 
some of the latter with all suitable brevity. 

The opinion of the Parisian Academicians, who, in 
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the middle of the last century, maintained that the Meteorite, _ 
stones in question merely resulted from a stroke of —~\— _ 
lightning on the spot in which they were found, will 
not, in the present day, bear a moment’s examination ; 
for we have seen, that thunder and lightning do not 
necessarily accompany the fall of meteorites ; and that 
these last differ from all the solid substances on the 
face of the globe. We will not deny, that lightning 
may tear up the soil, and convert it into a solid mass ; 
but we have no proof of its competency to project 
masses, so formed, into an indefinite height in the at~ 
“mosphere, nor to generate thousands of hard stones in 
fine cloudless weather. 

The supposition that such concretions have been Volcanic 
driven off from some of our volcanos, is scarcely less hypotheses. 
tenable ; for the compound lavas of burning mountains 
are never found remote from the scene of their forma- 
tion ; and none of them present the aspect and charae~ 
ters of the bodies which we have described. Besides, 
most of the stony showers-on record are represented as 
occurring when no remarkable voleanie eruption was 
known to have taken place. The ashes of a violent 
eruption have frequently, from their levity, been waft« 
ed to a considerable distance ; but we are altogether 
unacquainted with any projectile force which can dart 
solid and heavy masses hundreds of leagues, through 
such a dense medium as the atmosphere. Mr. King, 
indeed, is inclined to believe, that an immense cloud 
of ashes, pyritical dust, and particles of iron, forcibly 
propelled from Vesuvius to a very great height, be« 
came condensed in its fall, took fire from its motion in 
the air, and its electrical elements, and thus gave birth 
to the Siena stones. But he does not thus account for 
the presence of nickel in their composition, nor for the 
other obvious discrepancies between volcanic ashes and 
meteoric stones. In order to explain the direction of 
the cloud which proceeded from the north, he has re« 
course to the supposition, that it was at first driven, in 
its course, to the northward of Siena, and afterwards 
urged back by a contrary current of wind, But the 
cloud itself, and its destinies, are alike gratuitous: and 
it is much more conformable to what we know of pa-« 
rallel cases, to conceive that the Siena phenomenon 
would have occurred at the time, and in the manner in 
which it did occur, although Vesuvius had remained 
in a state of perfect quiescence. 

In the hedges of his speculations, M. Bory de 
Saint Vincent takes a still wider flight, and sends forth 
his meteorites from immense depths, in some early 
stage of the earth’s existence, when ignivomous moun- 
tains, as he pompously denominates them, were ens 
dowed with propelling forces adequate to the disper~ 
sion of matter into the regions of space, in which they 
were constrained, for ages, to obey the compound laws 
of impulse and gravitation, until, in the progress of 
time, their spiral revolutions terminated on the surface 
of their native planet. Before, however, we can tame. 
ly acquiesce in the terms of such an extravagant hy« 
pothesis, we may be permitted to call for the evidence 
of the existence of those ancient and wonder- working 
volcanos, which could communicate planetary motion 
to chips of rock, without up-heaving the rocks thems 
selves 

The sagacious Troili, too, in his endeavours to acs 
count for a fact which he has so triumphantly proved, 
labours to convince his readers that the Albereto stone 
must have been.torn from the bowels of the earth, and 
projected to a great height by the powerful agency of 
subterraneous conflagration ; and these conflagrations 
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granting to this philosopher his conjectural prem 
we have again oe that the fall of meteorites 1s 
independent of thunder, and that the noise of the ex- 

, which so much resembles thunder as to have 
often confounded with it, is posterior to the con« 

solidation of the mass. 
In the 75th volume of the Annales de Chimie, M. 

Marcel de Serres enters into the discussion of the ori- 
gin of meteorites: but much of his paper is occupied 
with a very rapid and imperfect recapitulation of the 
instances of their occurrence, and incidental notices of 
showers of sand, &c. His decided bias, however, is 
to the generation of these bodies in the atmosphere, 
from the contact of all the matters carried up by eva- 

ion, and the formation of metallic particles dure 
Ing the ignition, Yet, his solution of the problem is, 

the po far from /uminous ; nor is he altogether 
insensible to the difficulties with which it is encom« 
passed. The total absence of oxygen in the Lissa 
stone, in particular, strikes him very forcibly. It is, 
besides, extremely difficult to conceive the machinery 
by which an immense field of gaseous, or highly at- 
tenuated matter in the air, can be instantaneously re- 
duced into the and consistency of a solid coms 
pact mass, of very moderate dimensions, and suspends 
ed in the air, as if by enchantment, until it exp 
and is ipitated to the earth. 

Dr. nolds’ Outline of the Theory of Meteors 
does not very materially differ from some of those to 
which we have just alluded ; for it proceeds on the 
supposition that minute portions of the earthy and me- 

ic compounds of the surface of the globe, being ex- 
posed to the sun’s influence, will be volatilized by the 
absorption of heat, and thereby assuming the state of 
elastic fluids, will ascend, until they arrive at media of 
their own density, where, congregating into immense 
and highly concentrated volumes, they will explode, 
and all the a ces of meteoric stones and 

in another, to the solvent of hy , and the 
changes uced on different substances by the influ« 
ence of the electric fluid. That truly philosophic trae 
veller and observer, Humboldt, who studied the pre- 
sent subject with much attention, is decidedly of opi- 
nion, that meteorites are foreign to the confines of our 

The romantic notion, that they are the products of Lunar hy- 
lunar volcanos, has derived some countenance from P°thesit 
pe recwetions of the celebrated La Place, Poisson, 
Dr. Hutton, and others, who have demonstrated the 
abstract tion, that a heavy body, projected with 
a velocity of about 6000 feet in a second, may be driven 
beyond the sphere of 
of the earth. t the existence of any such volcanic 

is purely hypothetical ; nay, the 
existence of volcanos at all in our satellite, begins to 
be very seriously questioned. Overlooking these cons 
siderations, however, as well as the combustion of sub« 
lunar substances without the contact of atmospherical 
air, the occasional arrival of fragments of such laya on 

the moon’s attraction, into that 

ises, Meteorite. 
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the surface of the earth, would, on a fair computation 
of chances, imply such a copious discharge of volcanic 

, matters, that the moon, by this time, should consist of 
hardly any thing else. Further, if we may be.allowed 
to reason from analogy, we should expect the volcanic 
productions of the moon to exhibit varieties of aspect 
and composition, and not a definite and precise num- 
ber of the same ingredients. The resistance which a 
body falling from our satellite, would experience in its 
transit through our atmosphere, combined with the 
two-fold motion of the earth, may sufficiently obviate 
the ordinary objection derived from the comparative- 
ly moderate impulse with which meteorites usually 
impinge on the earth’s surface, but affords no solution 

‘of the more formidable difficulty, deduced from the 

Cosmical 
hypothesis. 

Meteorolo- 

gy: 
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want of coincidence, in point.of time, between the 
‘descent of these stones and the moon’s position, she 
being as often in their nadir as in their zenith. 

Dr. Chladni, who, for years, has devoted much of 
his attention to the history of meteoric stones, long 
since intimidated his belief, that they are cosmical 
bodies, or fragments of planetary matter. As earthy, 
metallic, and other particles, form the principal com- 
ponent parts of our planet, among which iron is the 
prevailing ingredient, other planetary’ bodies, he af- 
firms, may consist of similar, or, perhaps, of the same 
component parts, though combined and modified ina 
very différent manner. There may also be dense mat- 
ters, accumulated in smaller masses, dispersed through- 
out infinite space, and which, being impelled either 
by some projecting power or attraction, continue to 
move until they approach the earth, or some other 
body, when, being overcome by gravitating force, they 
immediately fall down. By their exceeding great ve- 
locity, and the violent friction in the ‘atmosphere, a 
strong electricity and heat must necessarily be excited, 
by sthich means they are reduced to a flaming and 
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melted condition, and great quantities of vapour, and Meteorite, 

engaged, which =" 
distend the liquid mass, until, by a still further expan. 
different kinds of gases are thus dis 

sion of these elastic fluids, the whole at length’ ex~ 
plodes. 

Our principal objection to this sort of reasoning is, 
thatthe leading idea of portions of cosmical matter 
being allowed to revolve in space, and to terminate’ 
their career gn the surface of a planetary orb,/is' stated 
in terms too vague and gratuitous; but it assumes 
somewhat of reason and consistency, when propounded 
with the particular developement of which we have 
conceived it to be susceptible. r 

‘Although we have’ now allotted to this: curious sub- 
ject, as much space as our limits will permit, we are 
still far from having exhausted its details; and we 
shall, therefore, conclude by recommending to the pe-~ 
rusal of our inquisitive readers, Stepling de Pluvia La- 
pidea ; Troili’s Essay, already cited ; 

Chladni on the Siberian mass of Iron, and his Catalogue 
of Meteors ; Gilbert's Physical Annals ; Opuscoli Scelti; ' 
Bjorn de Indole et’ Origivie Aérolithorum Disquisitio ; 
Biot, Rélation d'un Voyage fait dans le Depariment de 
COrne, &c. Bottiger’s Observations on the Accounts given 
by ancient Authors of Stones said to have fallen from the 
Clouds ; © Fulda’s Memoirs on Fire-Balis; Cavallo’s 
Elements of Natural Philosophy, vol. 4th. Klaproth on 
Meteoric Stones ; King’s Remarks concerning Stones said 
to have fallen from the Clouds ; Soldani’s Account of the 
Tuscan meteor ; and various recent and scientific com- 
munications, contained in the transactions of learned 
societies, and in periodical journals, foreign and do- 
mestic; to the most important of which we have occa- 
sionally referred in the course of the article, (a1. N. a.) 

METEOROLOGY. 
Mereorotoay may be defined that department of 
physical science which treats of atmospherical pheno- 
mena. This definition is immediately suggested by 
the original import of the word, as derived from wereage, 
meteors ; and Acyes, a discourse. The word metcors, 
indeed, has, in our language, been almost exclusively 
confined to those luminous bodies, which are seen occa~ 
sionally in our atmosphere, and whose appearance and 
motion have not hitherto been reduced to any definite 
law. In Greek, however, the word merewex, (from 
pareweos, high or elevated,) was indiscriminately applied 
to all bodies, whether luminous or opaque, that ap- 
peared in, or were deposited from the atmosphere ; and 
the term meteorology is still used in the same, or even 
amore extended acceptation. It denotes the investi- 
gation, not only of those atmospherical phenomena that 
are of comparatively rare occurrence, and may be more 
properly denominated meleors, but of the various 
changes also, that are observed to take place in the 
state of the atmosphere itself. But for this extended 
application of the word, the subject would be compa- 
ratively uninteresting, and could with little propriety 
be dignified with the appellation of a science. Bodies 
that appear only at irregular intervals, at a considerable 
distance from the earth, and perhaps but for a few se~ 

conds at atime, though unquestionably deserving of Meteorolo. 
being noticed and recorded, are not likely soon to be 
subjected to any thing like accurate investigation, or ~~” 
ever to be interesting, otherwise than as objects of cu- 
riosity or conjecture. The case, however, is very dif- 
ferent with those atmospherical phenomena, which, 
from their frequency or vicinity to the earth, immedi- 
ately affect the comfort and subsistence of its inhabi- 
tants. These must be at all times interesting, and in 
the progressive advancement of physical science, they 
are becoming every day more so, in consequence of the 
invention of various instruments, by which their effects 
may be more accurately estimated; and their causes, 
it is to be hoped, in due time unfolded and explained. 
It is chiefly to these last, therefore, as constituting the 
great principles of meteorological science, that we pros 
pose directing the attention of our readers in the pre- 
sent article, and shall purposely avoid dwelling, at any 
great length, on the state of meteorology previous to 
the invention of those instruments, by which, in mo- 
dern times, this department of science has been en- 
riched, or on such phenomena as have not yet been 
made the subject of any thing like direct experiment. 

From the nature of the facts that form the subject of History. 
meteorological research, it might be inferred that they 
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of the world, have attracted the atten- 
« The diversified ces of the 
in the temperature of the air, and the 

vicissitudes in the state of the weather, can hardly 
fail to strike even the most careless observer ; nor does 

it require intellectual exertion to perceive 
‘het hese changes have an immediate and powerful 
influence, only on the feelings and comfort of sen- 
tient beings, but also on the vegetable productions of 

To men if} a nor rp a 
phenomena would be peculiarly interesting. Neces- 

~ sarily led, from their ra rage poh anid mode i living, 
to spend a great proportion ir time in the open 
air, they would hove frequent opportunities of observ- 
ing the various appearances that preceded any material 
change in the state of the atmosphere, while, from the 
want of those conveniences which are enjoyed only in 
a state of comparative civilization and refinement, their 
comfort, as well as their curiosity, would prompt them 

that seemed to predict 

g 

ena; but 
as a branch 

like a systematic form, the various prognostications of 
weather, is to be found, we believe, in the writings 

ancients. of Aristotle, and his disciple Theophrastus. Long be- 
Aristotle. fore their time indeed, the ians, and other eastern 

nations, had recorded many in facts regarding 

variety 
of his own, bearing evident marks of all that accuracy 
and acumen for which he was so eminently distin- 
guished. [n as far as observation is concerned, few 
were better qualified than he was to conduct meteoro- 
logical ee oe ee 
remarks on dew, to perceive how nearly he approached 
on some subjects, to the discoveries of more enlightened 
times. Unacquainted, however, as he was, with both 
the chemical and mechanical constitution of the atmo- 
sphere, his lations were often necessarily e, 
fanciful, and inconclusive ; and notwithstanding all hie 
ingenuity and industry, i 

hardly be said at 
~ 

the treatise of his pupil Theophrastus, in 
which he collected, and under distinct heads, 
the commonly received opinions on the subject of me- 
——— phenomena, The work consisted of four 
general divisions, viz —the prognostications of rain, of 
wind, of storms, and of fair weather; and it may be 
inferred from these titles, that if the treatise was less 
scientific than that of his master, it was calculated to 
be more popular. The darkness which at time hun 
over every department of physical science, afforded 
little even to the philosophical inquirer, of his 
being able successfully to investigate the causes of phe- 
= meee rp recurrence, and so various 
in their appearance ; every man would feel more 
or less interested, in making himself acquainted with 
rujes or maxims, however —s whick might en- 
able him in apy degree to predict the 
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phenomena. We find, accordingly, that the writings Meteorolo. 
of Fheophrastus soon became the standard work on _ 8Y- 
meteorology, to which succeeding writers on the sub- 
ject made neither very numerous, nor very important 
additions. It constituted the groundwork of the Ais 
emuax, or Prognosticks of Aratus, afterwards translated, Aratus. 
together with the phenomena of the same author, into 
Latin verse by Cicero, A fragment of this juvenile 
essay of the Roman orator, is still to be found among 
his works, and affords us no very favourable specimen, 
either of the poetical talents of Cicero, or of the mete. Cicero. 
orological knowledge of the ancients. 

It is unnecessary to waste the time of our readers, in 
attempting to trace the progress of this branch of phi- 
losophy, during the later period of the Roman history. 
In the writings of Virgil, and many other classical Virgil. 
authors, we find frequent allusions to the subject ; but 
while popular prognostications were no doubt multi- 
plying, meteorology, as a science, made little or no ad~ 
vancement,.* A great many facts, indeed, are to be 
found in Pliny, and Lucretius has attempted to assi 
these to their respective causes; but besides that the 
facts themselves are of a vague and general nature, the 
absurdities and superstitions with which they are blend- 

Pliny. 
Lucretius, 

. ed render them a fitter subject for the study of the 
moralist, than the investigation of the natural philoso- 

During the ages that succeeded the final overthrow State of 
of the Roman empire, it is not to be supposed, that the meteorolo- 
science of meteorology made any sensible progress. &Y *{er 
These were, proverbially, the ages of darkness, when not (¢ {tll of 
only were the lights of ancient literature and science ex- vedas 
tinguished, but the march of the human intellect seemed 
to be for a time e- To the irruption of the 
barbarous nations from the north, has been ascribed the 
ruin of all that was most veluable in the monuments of 
antiquity, while the period of their reign is almost uni- 
versally as a blot in the history of the hu-« 
man race, on which the historian dwells only in the 
language of lamentation or contempt. This is no 
doubt, to a certain extent, true; and the condition of 
Europe, for several centuries of the period in question, 
did certainly present a striking contrast to the brighter 
era of the Roman government, when conquest was uni« 
formly accompanied with all the refinements of literas 
ture and philosophy. With the exception, however, 
of the first two or three centuries, while Europe was 
still in an unsettled state, we are not sure that what are 
commonly called the dark ages, have been always fairly 
represented, or that they are in reality worthy of the 
unmeasured reprobation with which they are generall 

. Were we more intimately acquainted with 
them, we should perhaps find that not a little of the 
darkness in which they are supposed to have been ins 
volved, has arisen from our ignorance of their true cha« 
racter, and that the origin of many of those sciences 
which constitute the glory of modern times, may be 
traced to the very men whom we have been taught to 
regard as little better than barbarians. But however Little af- 
this may be, we cannot agree with those who represent fected by 
meteorological science as‘having suffered largely in the tb¢ political 
common ruin which the destraction of the Roman em- ono « 
pire brought on the philosophy of the ancients. Mete. '* 
orology, as a science, had, in fact, little to lose, and as 
to the popular p ications of atmospherical phe- 
nomena, which constituted by far the largest and most 
interesting portion of the subject, even among the Ro- 
mans, they were just as likely to have been diecovered 
and preserved by the barbarian conquerors as by their 
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more civilized predecessors. | Few if any of these prog- 
nostics were the result of philosophical investigation, or 
profound research. They were of that nature, that phi- 
losophy could give no rational explanation of them, but 
as matters of fact they were equally level to the ca 
city of the illiterate and the learned; and in proof of 
this we need only observe, that many of the maxims 
which are to be met with in classical authors respecting 
the changes of the weather, are still found in this as 
well as other countries, and that too among a class of 
men, who cannot be supposed to have derived their in- 
formation from the writings of Greece and Rome. A 
general view of these commonly received opinions will 
comprehend all that was valuable in the science, if it 
may be called so, previous to the general use of meteo- 
rological instruments, or, in other words, up to about 
the middle of the last century. 

Our limits will not permit us ta enter into a minute 
detail of the maxims alluded to above, nor are they of 
so much importance as to require a particular enume- 
ration. It may be useful, however, to notice some of 
the most popular, and what have been generally con- 
sidered the most certain prognostications of approach- 
ing changes in the state of the weather, as serving at 
once to illustrate the history of meteorology, and to 
show what are still the most important desiderata on 
this branch of physical science. It would be difficult, 
indeed, if not impossible, to make such a classification 
of these prognostics, as to include the various and of- 
ten fanciful opinions, that have prevailed on this sub- 
ject. The most commonly received, however, may be 
arranged under the two following classes: Ist, The ap- 
pearance of the sky; and, 2d, Phenomena that take 
place at or near the surface of the earth. In illustrating 
these, we shall have an opportunity of noticing certain 
atmospherical phenomena which cannot well be omit- 
ted, but which could not with so much propriety be in- 
troduced in any other part of this article. 

To the first class belong those luminous bodies that 
occasionally appear in the atmosphere, and which have 
been denominated meteors, or falling stars. These bo-. 
dies appear to be of different magnitudes, and even of 
various forms, though this last circumstance may per- 
haps be the effect of optical deception. In general 
they seem to be globular, continuing visible only for a 
few. seconds, a moving with great velocity. Their 
course is on some occasions in a straight line, and on 
others curvilineal, rendered more distinct by the tail or 
luminous train which they leave behind them ; and be-’ 
fore disappearing they are sometimes separated into se- 
veral smaller. bodies, accompanied with an explosion 
resembling thunder, more or less loud according to their 
magnitude or distance. It was long supposed, and has 
now been proved by the most incontrovertible evi- 
dence, that these explosions are followed by a shower 
of solid bodies of a stony or metallic substance, some of 
which have even appeared luminous in their descent 
after the explosion, and have been taken up before they 
had time tocool: (See Merzorirs.) This last phe- 
nomenon, indeed, is of comparatively rare occurrence. 
Thousands of small meteors, as various in magnitude 
and brilliancy as the fixed stars, have been seen in all 
seasons,and in almostevery variety of weather, unaccom- 
panied either with explosions, or the deposition of solid 
substances ; nor is it certain that even the larger and 
more luminous meteors, such as that of 1783, described 
by Cavallo, or one in 1811, an account of which, was 
given by. Professor Pictet in the Bibliothéque Britan- 
nique for May, 1811, are always followed by a fall of 
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meteoric stones. On the other hand, these stones have 
sometimes been observed to fall after a loud detonation, 
when no meteor was visible, though this may perhaps 
be accounted for, from its having been obscured either 
by the superior light of the sun, or the intervention of 
clouds. But however this may be, the appearance of 
large meteors, and the fall of meteoric stones, or, as 
they have very improperly been called, aeroliths, are 
phenomena that appear to be closely connected, and this 
is almost all that is known upon the subject. Wedeem 
it quite unnecessary therefore, to enter into a minute 
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account of the attempts that have been made toclassify ~ 
these luminous bodies, according to their form, colour, 
or magnitude. Whether they are all of the same origin, 
but varying in appearance, in consequence either of their 
different distances, or of some peculiar state of the at« 
mosphere, or whether they are essentially different in’ 
their nature, are questions to which, in the present state 
of meteorological science, no answer can be given. As 
prognostics of the weather, they have in general been 
supposed to predict wind, as appears from various pas« 
sages in ancient authors; and it is alsa commonly be- 
lieved, that the wind which follows will blow from the 
point of the compass towards which the meteor is ob- 
served to move. One at least of the various hypothe- 
ses. which have been proposed to account for these phe- 
nomena is interesting, inasmuch as it appears to explain, 
in certain cases, the connection between the motion of 
the meteor and the direction of the wind. 

The hypothesis to which we allude, is that which 
ascribes meteors to certain vapours arising from the 
earth, and becoming ignited in the higher regions of 
the atmosphere. The origin of this opinion may be 
traced to Aristotle; but from the discoveries in che- 
mistry, of which that author was in a great measure 
ignorant, it has assumed, in the hands of the modern 
pone a more definite form. Halley, and after 
im De Luc, has endeavoured, on this principle, to 

account for some at least of the circumstances attend. 
ing the appearance of luminous meteors. The latter 
supposes that falling stars proceed from a phosphoric 
fluid, ascending from some spot of the surface of the 
earth, which becomes visible only when, by decompo. 
sition in the higher regions, it takes fire, and light is 
disengaged. If such a fluid can be supposed to rise 
in a continued column, without mixing with the at« 
mosphere, or being dispersed by wind, there is no dif- 
ficulty in conceiving how it may produce the appear- 
ance of a falling star. When the upper extremity of 
the column has reached such a height as to be ina 
great measure above the region of the clouds and mois« 
ture, it may, from the dryness of the air, take fire spon- 
taneously, as phosphorus is known to do when expos 
ed to the atmosphere in its ordinary state ; and igni- 
tion having once commenced, it may be communicated 
backward to successive portions of the column, till it 
arrives at a portion of the asmosphere sufficiently moist 
to extinguish it, or at some point where the column it- 
self has been broken and separated. In these circum~ 
stances, it is obvious that the appearance would be 
precisely that of a falling star; and Mr. Forster has 
ingeniously applied the hypothesis to account for the 
apparent relation between such phenomena and suc~ 
ceeding gales of wind. It has been long known that 
different, and even opposite currents of wind, may ex- 
ist at different heights in the atmosphere at the same 
time ; and the eatliar just referred to, has found, from 
various experiments and observations, that when the 

Hypothesis 
to account 
for the 
phenome- 
non. 

wind near the surface of the earth changes, it frequents © 
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had | ii blown. e es, therefore, 
wo pt though he is far from em- 

bracing it as satisfactory, will sufficiently account for 
the relation above stated, by supposing that the column 

ic fluid is bent, previous to ignition, in the 
direction of the u current; so that, when ignition 
commences, the Seamus body moves towards the 
point from which that current then proceeds, and from 
which the lower current is afterwards to blow. It is 

ry 

h 

to be classed under the gen 
allude to the well-known light called Jgnis Fatuus, 
Jack with a lantern, or Will with the wisp, so named 
from the superstitious notions which have been attach- 
ed to its weet NM ge te seen in dark 
‘nights, over 'y |, Sometimes at 
rest on the surface, ek piatiiy tn motion at the 

ight of 2th tracts nage ge, Socom place to place, 
frequently changing in magnitude and form. 

On some occasions it is observed to be suddenly extin- 
guished, ee eT ee ee ee 

par tere ga ot Le Aeebaperachec Jy and 
superstitious. icular account e ignis fatuus, 
as seen on two Jiferent occasions, will te found in 
Cavallo’s Elements of Natural Philosophy, Vol. III. 
p. 329. 

To apply the above hypothesis to the explanation of 
this phenomenon, let us suppose that poy such phos- 
phoric fluid as that mentioned by De Luc, arising from 
the decomposition of animal or ve; le substances, 
passes into the atmosphere, and continues to float there 
without mixing with the atmosphere itself, or being 
dissipated by the wind. We can then conceive that 
this fluid, having become luminous by some sort of ig- 
nition, at the place where it is least affected by the in- 
termixture of moisture or other substances, successive- 
ly communicates with other portions of itself, so long 
as the column continues unbroken. In this way the 
luminous body will move from to place, follow. 
ing the direction which the fluid had previously taken, 

it will appear more or less brilliant, to 
the quantity or purity in which the fluid exists at any 
given point. The occasional di of the ligh 
may be owing to an interruption in rahe or to 
the quantity of horie matter being so as not 
to be vi ill the ignition arrive at another 
where the inflammable matter is more abundant, 

ly reappears. We could antici man 
Simecluiee Zod objections to this explanation, -whieh 
we doubt not will readily occur to our readers. Bat 
though we are not aware of any which might not ad- 
mit of a plausible refutation, enough has been said on 
a subject that requires numerous and more accurate 
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observations than any that have yet been made, to fur- Meteorolo- 
nish the basis of a satisfactory 5 ey. 

~ Besides the meteors already described, there are other oie 
luminous ap ces occasionally observed in the at- 5° suns, 
mosphere, which belong also tothe first class of prog- 
nostics, viz. Halos, Parhelia, or Mock Suns, Para- 
selenia, or Mock Moons, and the Rainbow. The in- 
vestigation of these phenomena properly belongs to Op- 
ties, and to that article we refer for an account of such 
of them as have not already been described in the course 
of this work. (See Hato.) We notice them here, only 
because they are supposed to indicate certain Uv enes 
ing changes in the state of the weather. The lumi. Prognosti- 
nous circle which is sometimes seen around the hea- #0" 
venly bodies, but especially the sun or moon, and 
which has received the name of Halo, or Corona, has, 
from a very early period, been regarded as a certain 
prognostication of stormy weather, accompanied with 
rain or snow, according to the climate or season of the 
year. It frequently happens, that, in the outer edge, 

&e. 

. or circumference of this circle, there is a part less dis- 
tinctly defined than the rest, apparently owing to the 
contact of a denser cloud; and it has been remarked 
by shepherds and others, who have frequent opportu- 
nities of observing this phenomenon, that the storm ge- 
nerally comes from that point of the compass, towards 
which this indistinct ion of the circle, or Y seat 
as it is called, was directed. If there is any founda- 
tion for this remark, it may perhaps be accounted for 
on the principle already stated, regarding the change of 
wind in the higher and lower regions of the atmo- 

The current that is to bring the approaching 
storm = have set in above, before the halo disap- 
pears, by accumulating the clouds upon it from 
that quarter, produce the indistinctness alluded to. 
This enon, as well as its modifications the Par- 
helion and Paraselene, is obviously connected with a 
aa of weather, only in so far as it indicates some 
peculiarity in the state of the atmosphere. The same 
remark applies to the rainbow, though this last is ra- 
ther a concomitant, than a ication of rain. 
It has been remarked, however, t a rainbow in the 
morning is frequently followed by showers, while one 
in the evening forebodes fair weather. 

It has been a long established, and generally receiv- Position of 
ed opinion, that the phases of the moon have a cer- the moon 
tain influence on the weather, and these have accord- S¥Ppposed to 
ingly furnished various p ications, which may ng 
also be referred to the first class, It is quite conceiv- jher, 
able, on philosophical principles, that the atmosphere 
may be differently affected, in the same way as the 
waters of the ocean are, by the different positions of 
the sun and moon, relatively to the earth; and that 
the result, in certain cases, may be a tract of settled or 
tempestuous weather, according to circumstances, At 
the same time, the subject is still involved in un- 
certainty ; nor does there to be any foundation 
for the common opinion, that if the new or full moon 
ha about midnight, dry weather will follow ; but 
if it takes place about noon, rain may be expected. 
The rule does no hold in many instances ; but 
on looking over our observations for a series of years, 
we find that it also tly fails. 

But the most fertile source of prognostics of the first Prognssti- 
class, is to be found in the yarious and ever changing cations 
ap ce of the clouds. As the proximate cause of @twn from 
rain or snow, they have in all ages been regarded as ‘?¢ “PPes'- 
affording the surest and most direct intimation of ap- *"¢°,0' te 
proaching changes ; and there are few perhaps who are 

T 



146 
Meteorolo- not conscious of having frequently looked, as it were 

sy. _ instinctively, to the appearance of the clouds, in order 
to form some agai or conjecture respecting the fu- 
ture state of the weather. At the same time, there 
are few subjects perhaps on which there exists so great 
a diversity and vagueness of opinion, Indications 
drawn from the appearance of the clouds themselves, 
are exceedingly indistinct, unless when accompanied 
with other circumstances which render them more de= 
finite, such as the colour of the sky at sun-rise or sun- 
set, the settling of clouds on the summit of hills, the 
appearance of mist or fogs at particular periods of the 
moon’s age, &c, and though there are no doubt certain 

Necessarily forms and modifications of clouds, which nine perhaps 
vague and out of ten weather-wise persons would, without hesita- 
indefinite. tion, pronounce indications of rain or snow ; yet, if 

they were required to assign a specific reason for their 
opinion, scarcely two of them would be found exactly 
to agree. This uncertainty arises necessarily from the 
rapid changes which the clouds undergo, as well as the 
endless variety of forms which they assume, circum- 
stances which seem to preclude the possibility of any 
thing like classification, or accurate description. An 
attempt, however, to supply this desideratum, was 

Howard’s made a few years ago by Mr. Howard, a philosopher 
nomencla- to whose ingenuity and researches the science of me- 
ture of the teorology is not a little indebted ; and though his sys- 
stouds- tem has been pronounced, fanciful, which is perhaps to 

a certain extent true, it is even in its present state 
highly deserving the attention of meteorologists, and 
will in all probability sooner or later become the stand- 
ard nomenclature of the clouds, As this part of our 
subject is designed to be strictly popular, we shall ab« 
stain at present from saying any thing on the origin 
and formation of clouds, and simply state the charac- 
ters by which they are distinguished and described in 
the system referred to. 

General Mr. Howard defines a cloud, a visible aggregate of 
definition. minute drops of water suspended in the atmosphere, 

and includes in this definition every such aggregate, 
whatever be its position relatively to the observer. Of 
course he comprehends under the term cloud, what 
are commonly called misis or fogs, because at a greater 
distance or elevation they are found to assume all the 
appearance, as they possess, according to ‘his defini- 
tion, all the qualities of clouds. He then proceeds to 
define the various forms and modifications of clouds, 
which he arranges under the seven following classes. 

1, Cirrus.—A cloud resembling a lock of hair, or a 
feather. Parallel flexuous, or diverging fibres, unli- 
mited in the direction of their increase. 

2. Cumulus.—A cloud which increases from above 
in dense, convex, or conical heaps. 

3. Stratus—An extended, continuous, level sheet 
of cloud, increasing from beneath. 

These three, Mr, Howard denominates simple and 
distinct modifications, constituting, as will immediate- 
ly appear, the elements of every other variety. The 
two next arte of what he calls an intermediate na- 
‘ture, f 

4, Cirro-cumulus.—A connected system of small 
roundish clouds, placed in close order, or contact. 

5. Cirro-stratus.—A horizontal, or slightly inclined 
sheet, attenuated at its circumference, concave down- 
ward, or undulated, Groups. or patches having these 
characters. 

Lastly, says Mr. Howard, there are two modifica- 
tions, which exhibit a compound structure, viz. 

6. Cumulo-stratus—A cloud in which the structure 
of the cumulus is mixed with that of the cirro-stratus, 

Classes. 

Cirrus. 

Cumulus. 

Stratus, 

Cirro-cu- 
mulus. 

Cirro- 
Strath 

Cumulo- 
atratug. 
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or cirro-cumulus. The cumulus flattened at top, and Meteoroles 
overhanging its base. gy. 

7. Nimbus.—A dense cloud, spreading out into a ~ 
crown of cirrus, and passing beneath into a shower. pap ae 
We have given these definitions in Mr.\Howard’s tus, or 

own language, but our limits will afford room only for nimbus, 
a very condensed abridgment of his illustrations, and 
we refer our readers to the treatise itself, published in 
Tilloch’s Philosophical Magazine, or Nicholson’s Jour- 
nal, vol. xxx. p. 35. P 

The Cirrus, he observes, is always the least dense, Indications 
and generally the most elevated modification of clouds, of the cir- 
sometimes covering the whole face of the sky with a '™* 
thin transparent veil, and at other times forming itself 
into distinct groups of parallel threads, or flexuous fi- 
bres, Its height, according to Mr. Dalton, is from 
three to five miles above the earth’s surface. It is ge- 
nerally found to be an indication of wind. When 
formed into horizontal sheets, with streamers pointing 
upwards, it indicates approaching rain ; with depend« 

_ing fringe-like fibres, it is found to precede fair wea- 
ther. ? 

The cumulus is, generally of dense structure, ap- of the 
pearing after a clear morning, increasing from above, cumulus. -’ 
where its surface is convex, and forming, at its greatest 
magnitude, a pile of irregular hemispherical cloud. 
This takes place early in the afternoon, about the time 
of the greatest heat, and gradually diminishes towards 
evening, when it disappears. In this case it is an in« 
dication of fine weather. 

The stratus is of moderate density, and compre- Of the ' 
hends those creeping mists which rise from valleys and stratus. 
lakes in calm evenings. It frequently disappears in 
the morning, and is then an indication of the finest 
weather. 

The cirro-cumulus appears to be formed by the de- of the cir- 
scent of the cirrus, the oblique denser tufts of the lat- ro-cumu- 
ter changing into the spheroidal form, when the cloud !™s 
assumes the appearance of a ball of flax with one end 
left unwound or flying out. The cirro-cumulus some- 
times consists of distinct beds, floating at different al- 
titudes, the clouds appearing smaller and smaller, till 
they are lost in the blue expanse. It is most frequent 
in summer, and, when permanent, affords one of the 
surest indications of increasing temperature, and fine 
weather. 

The cirro-stratus assumes various appearances, from of the cir- 
its being frequently connected with other modifica- ro-stratus. 
tions. Ly itself it is always an attenuated sheet, or 
patch, of an uniform hazy continuity when viewed 
over head, and of great apparent density towards the 
‘horizon. In this state it gives rise to the phenomena 
of halos, mock suns, &c, and indicates depression of 
temperature, wind, and rain. When it alternates with 
cirro-cumulus, the prognostic is doubtful. It is fre« 
quently seen resting on the summit of high hills, and 
in this state has been long regarded as foreboding rainy 
weather. — 

The cumulo-stratus is that fleecy cloud which is some-.0f the cu- 
times observed to settle on the summit of a cumulus, mulo-stra- 
while the latter is increasing from beneath, It usually tus. 
prevails in the completely overcast sky, and apparent- 
ly without any regard to temperature, as it is found to 
recede either a fail of snow or a thunder-storm. Be-« 

Fore the latter, it is frequently to be seen in different 
points of the horizon, rapidly swelling to a great mag~ 
nitude. Its indication is. doubtful, and must be deter- 
mined by the prevalence of the other modifications that 
accompany it. , > Of the nime 

The nimbus generally appears in the form of a dense bus. 



Meteorolo- inverted cone of cloud, the 
ay: 

METEOROLOGY. 
J of which ep beclrtely taeh ey cheng on 

from where the shower is falling. When the total eva- 
poration of the cloud that remains after the shower takes 
place, it is reckoned agra tt A omen aa 
the nimbus appears by itself, it generally moves wi 
the wind, bet when formed in the midst of cumuli, it 
sometimes moves in a contrary direction. This is of- 
ten the case with thunder showers. Snattn 
We do not think it to pursue this subject 

any farther. The above rove | will be sufficient to en- 
atl atic OF Gilt veiidiite tes ave engaged ta Weiteorchagh: 
cal its, to record the appearance of the clouds ac- 
peck artes Mr. Howard’s classification ; and those who 
wish for farther information upon the subject may con- 
sult, besides the works already referred to, Forster’s 
Treatise on ic Phenomena. 

Prognostics We come now to enumerate some of the prognostics 
of the se- 
cond class. 

Contrae- 
tion and 
expansion 

of Gowers. 

Sensations 
of animals. 

of the second class, viz. those that are derived from 
which are observed on the surface of the 

earth, or at least in the lower regions of the atmosphere. 
These are of various kinds, such as the ex- 
pansion and contraction of flowers—the motions and 
cries of certain animals—pasinful sensations in the hu- 
man body, &c. and though many of them are no doubt 
fanciful, yet others a well entitled to the attention 
of meteorologists. Some of them indeed, especially such 
as are drawn from the economy of plants, admit of a 

jlosophical and satisfectory explanation, as ev 
must know who is in any degree acquainted wi 
ie l botany. Thus it is stated, by Sir J. E. 

athe « ‘onvoleulus arvensis, A arven- 
sis, Calendula pluvialis, and many others, are well known 
to shut up their flowers against the approach of rain ; 
whence Anagallis, (or Pimpernel,) has been called 
the man’s weather glass.” It has also been ascer- 
tained, that the Parliera hygrometra, a Peruvian plant, 
uniformly contracts its leaves at the approach of rainy 
weather, which it predicts with the greatest certainty. 
See Borawyy, vol. iv. p. 60, In these, and many other 
instances that might od tee the irritability of the 
plant is obviously exci some change in the state 
of the atmosphere, which change is either the imme- 
diate cause, ph powcr of rain, nioares 

It is owing to some a’ ical influence 
ofa sink kina on the animal iit. that the pecu- 
liar cries or motions of some beasts, and certain sensa- 
tions in the human body, are found to indicate changes 
in the weather, though it may be difficult, or in the 
present state of science, even impossible to explain that 
influence. Mone Pa been long Men ghtne and very 
generally believed, that rain expected w 
swelled are observed frequently dippin their wings 
in the water over which they are Ving=when thé eiine 
or the peacock cries louder and more frequently than 
usual—when water-fowl are particularly clamorous and 

i unusually dull and sleepy— 
frogs is loud and 
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any other time ; and we know instances in which these Meteorolo- 

are most severe, before or during a sudden de- 
pression of the barometer. This coincidence points to 

ing like an explanation of the phenomenon ; 
but we avoid at present proposing any thing on the 
subject. Neither do we think it necessary to enter at 
greater length into a detail of facts with which our 
readers in general must be familiar, and of whith they 
will find an extensive and amusing collection in Fors- 
ter’s treatise on Atmospheric phenomena, formerly re- 
ferred to. We would only remark, in conclusion, that 

gy- 

Popular 
prognostics 

these popular prognostics, fanciful as many of them un- too fre- 

questionably are, and connected as they have too fre- quently un- 

ridiculous su- dervalued. quently been with the most absurd a 
perstitions, ought nevertheless to find a place in every 
meteorological register, and to overlook them, is to re- 
ject the means which nature herself seems to have 

inted out, for investigating her operations in a v 
interesting wae of phenomena. We are aware, indeed, 
that the modern philosopher, who fancies that he can 
never depart far enough from the beaten track of vul- 
gar opinions, may be disposed to smile at the idea of 
calling in the observations of the illiterate, to aid him 
in his scientific pursuits, or of attaching any importance 
to the pretended discoveries, as he may think them, of 
a class of men, who are always ready to trace cause and 
effect between any two events, however unconnected 
they may in reality be, provided they happen about 
the same time, or nearly at the same place. He ought 
to remember, however, that what has been stated as 
matter of fact by thousands in every age and country, 
as is the case with many of the prognostics alluded to 
above, is not to be rejected because it may appear to 
him fanciful or absurd—that instead of endeavouring 
to set it aside with a sneer, his own philosophy calls 
upon him to investigate the reality of the alleged phe- 
nomena in the first instance—and that if it be as it is 
represented, he is bound by the principles of the same 
philosophy to admit it as a fact, whether he can assign 
the cause of it or not. He might be reminded too, of 
what is perhaps a very humiliating consideration, but 
not on that account the less true, that the shepherd, who 
is totally ignorant of the constitution and properties of 
the atmosphere, and altogether unacquainted with the 
laws which regulate the distribution of its heat and 
moisture, can by his own experience and observation, 
predict the changes of the weather at a distance 
and with more certainty, than the philosopher is able 
to do, with the aid of all the discoveries of modern sci- 
ence. This indeed, is not the only, nor as some may 
be disposed to think, the most interesting object of me- 
teorological J ser pe ; but while it is in itself of general. 
ly acknowledged importance, it serves at the same time 
to demonstrate, that some at least of the popular max- 
ims that prevail on the cabject, are founded on fact, and 
are in reality the lessons which are taught in the school 
of nature herself. 

It is far from our intention, by these remarks, to un- To be core 
dervalue the researches of the experimental philoso- rected b 
pher, or to insinuate that the study of seetearol the apple 
should be confined to the collection and arrangement “tion of 
of such phenomena as have been stated above. On the ™*'°"!> 
contrary, we admit, that these phenomena, of themselves, &'"! '"~ 

of 

cations of a storm at sea, and wind is expect- 
are observed to run about with- ed at land when pigs can afford no accurate information, either as to the na. aes 

evident signs of uneasiness. It is equally well known, ture or extent of atmospherical chan They may 
indicate these changes, but their in that persons subject to rheumatism and other similar 

diseases, or who have accidentally suffered injury in susceptible of being correctly measured or definitely 
any of their limbs, generally feel more acute pain in expressed. They are the result of certain influences 
the part affected, before a change of weatber, than at exerted by the atmosphere in certain circumstances ; 

ications are not 

- 
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t sions-and contractions of the thermo. in any degree contribute to the more extended use of: Meteorolo- 

meter in its rude state, before the temperatures ofmelt- these instruments, and consequently to the multiplica- _ 8% 
ting snow and boiling water were ascertained to be tion of meteorological observations, we shall consie ““Y"" 
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fixed points, they are vague and indefinite quantities, 
and it remains therefore for science to supply this desi- 
deratum by the application of instruments, which, 
while they detect the operation of the same causes, may 
shew likewise the amount of that operation. Still, 
however, there is nothing unphilosophical in supposing 
that there may be many substances, both in the ani- 
mal and vegetable kingdom, more readily affected by 
atmospherical changes, and consequently acting as me- 
teorological instruments of greater delicacy than any 
that philosophy has yet devised, or art constructed ; and 
it can never, therefore, be derogatory to the honour of 
science to avail itself of the aid of any class of pheno- 
mena, even though they may have been long and fa- 
miliarly known to the vulgar and illiterate. Meteoro- 
logy has already been indebted to some of the most 
common of these phenomena for the most valuable in- 
struments that it now possesses ; and there is nothing 
that forbids us to hope, that-a more careful investiga- 
tion of the above, and other similar facts, may not lead 
to the discovery of more delicate and important instru- 
ments than have yet been employed. 

Though, in the preceding sketch, we have purpose- 
ly confined ourselves to the popular view of meteorolo- 
gy, we are aware that this branch of our subject is far 
from being exhausted ; but to have entered on a more 
lengthened detail, however interesting, would have ex- 
ceeded the limits prescribed to the whole of this article. 
Our object, therefore, has simply been, to give our 
readers a specimen of what meteorology was in its early 
state, and of the progress which may be made in the 
investigation of the subject, independent of the instru- 
ments by which the researches of modern times have 
been assisted, and to which we apprehend the attention 
of philosophers has been too, exclusively confined. We 
proceed now to consider the nature of these instru- 
ments, and the discoveries to which they have led. 

Of Meteorological Instruments. 

’ The atmosphere, as defined in another part of our 
work, is that invisible fluid which surrounds the earth 
on all sides, and which has been found, by various ex- 
periments, to be heavy, compressible, and elastic. For 
an account of the chemical and physical properties of 
this body, we refer to our articles ArmosrHERE, CuE- 
MistTRY, PNeuMATics, &c. our business at present be- 
ing only te explain the methods which have been em- 
ployed to ascertain the nature and extent of the changes 
which it has been found to undergo. These changes 
chiefly refer to its ¢emperature, weight, moisture, and elec- 
tricity; and the instruments by which they are respec- 
tively measured, are the thermometer, barometer, hygro- 
meter, and electrometer. ‘The result of these changes 
is in some cases wind, and in- others rain or snow, which 
have also heen subjected to measurement ; the intensity 
of the former by the anemometer, and the quantity of 

der our labours as of more service to the science in its 
present state, than the most ingenious theory, or the 
most profound speculations. 

The Thermometer is an instrument employed for mea~ Of the ther. 
suring the heat of bodies in general, and, among others, mometer. 
that of the atmosphere. It is a well-known fact that 
all bodies are expanded, or have their bulk increased by 
heat, and are contracted or have their bulk diminished 
by cold, that is, when heat is abstracted from them. 
These variations of bulk are conceived to be propor 
tional to the variations of heat, and it is upon this prin. 
ciple that the thermometer has been constructed. It 
consists of a glass tube AB (Plate CCCLX XIV. Fig. 1.) Prats 
of a very small bore, having one extremity A blown in- ta aged 
toa bulb. This: bulb and part of the tube or stem is ¥'8 !- 
filled with a liquid, generally mereury, which is found, 
on various accounts, to be of all others best fitted for 
the purpose. If the instrument in this state be applied 
to a body warmer than itself, the mercury will be seen 
to ascend in the tube; because the expansion of the 
glass being much less than that of the mercury, the 
bulb is no longer capable of containing’ the Pe Fat 
volume of the latter, which consequently rises into the 
empty part of the tube. In like manner, if the instru- 
ment be applied to a body colder than itself, the bulk 
of the mercury in the bulb being diminished, that por- 
tion of it which is in the tube will descend, to supply 
the diminution of volume; and this will be pi to 
take place even when the tube is held in a horizontal 
osition, the cohesion between the particles of mercury 

Fein such, as to admit of no separation of one portion 
of the mass from another. Hence it is obvious, that 
every change of temperature, that is, every increase or 
diminution of heat in the atmosphere, will produce, on 
a thermometer exposed to it, a corresponding expansion 
or contraction of the. mercury ; and it only remains, 
therefore, to find out some method of expressing the 
amount of these variations in such a way, as that the 
indications of one thermometer may be compared with 
those of another. This is accomplished by means of a 
graduated scale CD attached to the tube, the divisions 
of which are thus determined. It has been found that 
snow or ice in a melting state is always of the same 
temperature, and that Pa heat of boiling water, under 
the same pressure, is also uniform. These fixed points ~ 
being determined, by immersing the instrument first 
in melting snow, and afterwards in boiling water, are 
transferred to the scale, and the distance between them 
is divided into a certain number of equal parts ; the di- 
visions being carried downwards below the zeta or, 
as it is improperly called, the freezing Ponts as far as 
is thought necessary, or as the scale will admit. Hence 
it is obvious, that two thermometers having the freez- 
ing and boiling points thus determined, and the space 
between them divided into the same number of equal 
parts or degrees, must in similar circumstances uni- 
formly indicate the same temperature. The divisions Different 
themselves will be larger or smaller according to the thermome- 
relative capacities of the bulbs and stems, but this cir. ‘hese ; 
cumstance does not in any degree affect their indica- *°*** 

the latter by the pluvimeter, or rain-gage. In describ- 
ing the nature and application of these instruments, we 
shall endeavour to render our account intelligible to the 
general reader, from a conviction that a simple and po- 
pular view of their principles and use, is still a deside- 
ratum in works on meteorology. Many, we know, are 
prevented from taking an interest in the subject, from 
not understanding the nature or the application of the 
instruments to be employed; and if we can therefore 

5 

tions. Neither is it necessary that the space between 
the freezing and boiling points should be divided into 
one number of parts rather than another, This is al- 
together arbitrary, and may consist of 50, 100, 1000, 
or any other that may be thought convenient. In com- 
paring the indications of two thermometers, it is only re- 



int and 
Fie afterwards 

e 
adopted by Fahrenheit, has been long ago 

that stated’ above ; but the uation 

, that which is now 
epee used in France, and known by the name of 

cent is perhaps upon the whole the most eli- 
gible. The distance between the freezing and boiling 

ints is divided into 100 equal , the freezing 
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terval, in the absence of the observer. Various con- Meteorolo- 
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trivances have accordingly been employed for accom- 
ishing this, by means of what are called self-regis- 

tering 

gy- 

- P 
eters. Those commonly in use are of a peje lll 

very simple construction. A mercurial thermometer, Fig. 2. 
AB, (Fig. 2.) of a somewhat wider bore than ordinary, 
with a small bit of steel wire a over the mercury, so as 
to slide easily up and down in the tube, is placed in a 
horizontal position. As the temperature increases, the 
mercury pushes forward the bit of steel or index; but 
when the mercury again retires, in consequence of a 
diminution of temperature, the index remains behind 
at the highest point to which the mercury has risen. 
A thermometer AB (Fig. 3.) of a similar bore, but fill- 
ed with spirit of wine, and having a small thread of 
lass a, about half an inch in Jength, immersed in the 

fluid, is also placed in a horizontal position. As the 
temperature diminishes, and the spirit sinks in the 
tube, it is found that the surface of the liquid does not 
pass the glass index, but carries it along with it, 
though when an increase of temperature again takes 
place, and the spirit rises in the tube, the index is 
eft behind at the lowest point to which the liquid had 
sunk. To prepare the instruments for a new obser- 
vation, they are both inclined so as to bring the index 
in each to the surface of the liquid, when they are 
ssp placed in a horizontal position. In referring to 

instruments in the course of this article, we shall 
denominate the first a maximum, and the last a minimum 
thermometer. For a more particular account of the 
method of constructing these, and others of the same 
kind, see the article Tuenmometer. 

Fig. 3. 

point being marked 0, and the boiling point 100. We | 
must refer to our article Tuzamometen, for a particu- 
lar account of the methods by which the indications of 
different thermometers may be compared ; but we may 
here remark, that when any given temperature is ex- 
pressed in degrees of the i ,» it may be con- 
verted into those of Fahrenheit, by the following sim- 

In ascertaining the temperature of the atmosphere, Sources of 
by means of'the thermometer, it is of great importance fallacy to 
to attend to the situation of the instrument. It ought be guarded 
to be placed so as to be in the shade, not only at the *8*i*st in 
time of observation, but during the whole day, and at {PPI7'"« 
such a distance from surrounding objects, as not to be meter to 
affected by any changes in their temperature. We metcorolo- 

ple rule. have repeatedly found that the reflection of the sun’s gical pur- 

Thermo- 
meters 

sometimes 

Seif regis. 
tering ther- 
Mometers, 

degrees of the centigrade by 9, 
divide the product by 5, and add 32 to the pone 
Thus when the centigrade stands at 25, Fahrenheit, in 
the same circumstances, will indicate 77, for 25 multi- 
plied by 9, and divided by 5, gives 45, which added to 
82 is 77. The divisions in every thermometer are 
‘numbered from zero downwards, in the same way as 
from zero upwards ; but to distinguish them, the for- 

ascertained by plunging it into melting snow, as stated 
above, but the A reer isions must me enante i by 
comparing it with a ial one, previously graduat- 
ed, as alcohol passes into a state of v: eee belies 
it arrives at the heat of boiling water. Even mercu- 
rial n are frequently graduated in this way, 
the tube in many of them being too short to admit of 
0 aN exposed to so elevated a tempera- 

In meteorological observations, it has been found 
very desirable to have some method of ascertaining the 
greatest degree of heat and cold, during any given in- 

rays from an 
50 feet, and w there was a free circulation of air, 
has raised the thermometer several degrees higher than 
the actual temperature of the atmosphere. We have 
also found, that of two thermometers, graduated with 
the test care, and separated only by a thin bar of 
wood; the one on the upper side of the bar, from be- 
ing more exposed to the sky than the , has some- 
times, during a clear night, stood | degrees 
lower. In meteorological observations, therefore, the 
thermometer should be sereened from the sky, as well 
as from the reflection of the sun's rays. The bulb too 
should be exposed naked; and if it is accidentally 
wetted, it ought to be wiped dry before making an ob- 
servation, otherwise it will indicate a lower tempera- 
ture than it ought to do, from the influence of evapo- 
ration. In consequence of not attending to these 
sources of fallacy, we a many of the meteo- 
rological tables that have published, cannot be re- 
lied on as affording an accurate view of the tempera- 
ture of the atmos 

The Barometer, we have already stated, is an instru- Of the ba- 

© ite wall, though at the distance of Poses. 
os 

ment employed for measuring the changes that take rometer. 
place in the weight of the atmosphere. ‘The princ.ple 
upon which it is constructed may be explained by a 
very familiar example. If a tube, open at both ends, 
with a piston iat fitted to it, have its lower extre- 
mity to which the piston has been previously pushed 
down, immersed in water, on drawing up. the piston, 
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Meteorolo- the water will follow it, and continue to do so till it 

8y- _ rises to the height of about $3 feet. The same thing 
will take place if the tube be immersed in mercury, 
with this difference, that the mercury will ascend on y 
to about the height of 30 inches. The effect in bot 
cases is produced by the weight of the atmosphere. 
By drawing up the piston, the pressure of that weight 
is removed from the portion of the fluid immediately 
under it, while it continues to be exerted on the surs= 
face of all the rest. The liquid is therefore forced up 
into the tube, till the column be of such a height as to 
balance the weight of the atmosphere. If a glass tube 
of convenient length, and open at one end, be filled 
with mercury, and then inverted perpendicularly into 
a basin of mercury, so that the open end may be 
under the surface, the mercury will sink down from 
the upper extremity, and stand at the point to which 
it would have risen, had a piston been employed as 
stated above. In this form it constitutes a barometer, 
.and the changes of weight which the atmosphere un- 
dergoes, are indicated by the rising and falling of the 
mercury in the tube. To measure these variations, a 
scale may be placed parallel with the tube, and divid- 
ed into inches and decimals, beginning at the surface 

Inaccuracy of the mercury in the basin. It is obvious, however, 
in the com- that if the scale be fixed, when the mercury sinks in 
mon baro- the tube, the surface of that in the basin must rise in 
meter, _ proportion to the relative width of the basin and the 

tube, and consequently stand higher than the com- 
‘mencement of the scale; and in like manner, when the 
mercury rises in the tube, the surface of that in the 
basin must sink, and stand lower than the beginning 

Methods ofthe scale. In the one case therefore the mercury in 
popenel the tube will stand at a higher, and in the other at a 
ing it. lower point than it ought todo. This inaccuracy is 

in part removed, by making the basin very wide re- 
latively to the tube, but -still more effectually by con- 
structing it in such a manner that the surface of the 
mercury in the basin may be raised or depressed to the 
commencement of the scale. In general a portion on- 
ly of the scale is divided, viz. from the twenty-seventh 
to the thirty-first inch, reckoning from the surface of 
the mercury in the basin, because these are found to be 
the ordinary limits of the barometrical range. See 
Barometer. 

It is hardly necessary to observe, that the barometer, 
in order to indicate correctly the weight of the atmo- 

taken into Sphere, should be placed in a perpendicular position. 
account in Lt Should also have a thermometer attached to it, to be 
recording Observed at the same time with the barometer itself, as 
its indicae the length of the column of mercury is affected not 
tions, only by the pressure, but also, though in a much 

smaller degree, by the temperature of the atmosphere. 
Thus, if the barometer at the temperature of 32° stands 
at 30 inches, it would, under the same pressure at the 
temperature of 62°, stand at one-tenth above 30 inches. 
The elevation of the place where the barometer is si- 
tuated, is also necessary to be taken into the account. 
When carried upwards, the mercury is found to sink 
in the tube at the rate of about one-tenth of an inch 
for every 90 feet of ascent, (see Pyeumatics) and con- 
oenjeehthy no comparison can be instituted between ob- 
servations of the barometer at different places, unless 
the heights of these places be accurately known. 

Self-regis- | Several plans have been proposed, and attempts 
tering baro- made, to construct a self-registering barometer, for re« 
meter. cording the greatest elevations and depressions of the 

mercury, in the absence of the observer. The con- 
trivances are abundantly simple, but they are all liable 

Situation of 
the baro- 

meter to be 

.80, or any other given number of inches. 

METEOROLOGY. 
to the same objection, that by increasing the friction, Meteoroto- 
they diminish the delicacy of the instrument, thereby | 8Y: 
rendering it unfit for indicating minute changes in the 
pees of the atmosphere. The simplest, and per 
aps the best contrivance of this sort hitherto proposed, 

is described in our article Baromerer. For represen< 
tations of different forms of the barometer, see Plates 
LIII. and LIV. 
An improved portable barometer, or rather a substi- Adie's 

tute for that instrument, has lately been invented by sympie- 
Mr. Adie of this place, which we shall shortly describe #meter- 
in the words of the inventor himself, as stated in the 
patent. The principle of the instrument, which Mr. 
Adie has denominated a Sympiesometer, consists in 
measuring the weight of the atmosphere by the com- p, 
pression of a gaseous column. It consists of a tube of a. a 
glass ABCD, (Fig. 4.) of about 18 inches long, and 0.7 Fig. 4.” 
ofan inch diameter inside, terminated above by a bulb 
D, and having the lower extremity bent upward, and 
expanding into an oval cistern A, open at top. The 
bulb D at the upper extremity being filled with hydro« 
gen gas, and a part of the cistern A and tube BC with 
almond oil, coloured with anchusa root, the enclosed 
gas, by changing its bulk according to the pressure of 
the atmosphere en the oil in the cistern, produces a 
corresponding elevation or depression of the oil in the 
tube, thereby indicating the variations in the weight 
of the atmosphere. ‘The scale for measuring these 
changes is determined by placing the instrument 
along with an accurate barometer and thermometer, 
in an apparatus whete the air may be condensed or ra~ 
rified, so.as to make the barometer stand at 27, 28, 20, 

The differ. 
ent heights of the oil in the tube of the sympiesometer 
corresponding to these points being marked on its scale 
EF, and the spaces between being divided into an 
hundred parts, these divisions correspond with hun- 
dredths of an inch, on the scale of the mercurial baro- 
meter. To correct the error that would arise from the 
change produced in the gas by a change of tempera~ 
ture, the principal scale EF is made to slide upon 
another GH. so graduated, as to represent that change, 
and corresponding to the degrees of a common ther- 
mometer IK attached to the instrument. In this state, 
the rule for using the instrument is simply to observe 
the temperature by the thermometer, and to set the 
index a which is upon the sliding scale, opposite to the 
degree of temperature upon the fixed scale, then the 
height of the oil, as indicated on the sliding scale, will 
be the pressure of the air required. The sliding scale 
EF is moved by means of the knob L. We shall have 
occasion in another part of this article to notice the in- 
dications of the sympiesometer, as compared with 
those of the common barometer. See the Edinburgh 
Philosophical Journal, vol. i. p. 54. 

The Hygrometer is an instrument of great import- Of the hy- 
ance in meteorology, as indicating changes in the hu- grometer. 
midity of the atmosphere. The idea of this instru- 
ment seems to have been first suggested by the expan 
sions and contractions which animal and vegetable 
substances are observed to undergo, when exposed to 
different degrees of moisture. We find accordingly 
that a great proportion of the hygrometers hitherto em 
ployed, have consisted of one or other of these sub- 
stances, and though some of them are susceptible of 
great delicacy, they are all radically defective, inas- 
much as the frequent changes to which they are ex 
posed must in time produce’a partial derangement in 
the texture of the substances, and consequently their 
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8y- etatenaaercne ce cnmmuninneetig 
a instrument is that delicate ix the thermoscope of Count 

Rumford, or the differential thermometer of Mr. Leslie. 
This instrument has already been described, and its 
superiority to every other pointed out, in the article 
Hycromerry, to which we refer*. We apprehend, 
however, that it is not yet so perfect as to be incapable 
of farther im and we have therefore to pro- 
pose a modification of it, which we conceive is better 
adapted to the of meteorology. In the course 

tocing hygrometer Wes ile detderatay; ood hengh tering hygrometer was still a 
it readily occurred to us that the differential thermome- 
ter might easily be constructed, so as to mark the great- 
est portant as nent ey tine > pee Pore athe 
pe to be some difficulty in making it to register the 
greatest moisture. Both these objects are completely 

i by the following simple contrivance, 
which, as far as we know, is the first attempt of the 
kind that has hitherto been made. We have already 
submitted it to the public 
Blackwood’s Magazine, (No. 12.) though we do not 

in any meteorologi- 

Atube, CD (Fig. 5.) such as is commonly used for 
constructing a self-registering thermometer, Is bent up- 
wards at C and D, and terminates in a bulb A. Into 
this bulb is introduced a portion of sulphuric acid, suf- 

a small part 

portion of air'in the upper of the balb will con- 

through the medium of 
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ex) ¥ a horizontal position. As the evaporation 
from the surface of the bulb A on, the air within 
contracts, from the depression of temperature produced 
by the evaporation ; and the liquid is forced from D to- 
wards C by the elasticity of the air in B, carrying with 
it the index a. When the evaporation has reached its 
maximum, the oor as well as the 5 ans eae sta- 
tionary ; but should the process of evaporation dimi- 
nish, che liquid will again move towards D, while the 
index is left behind, thus marking the maximum of dry- 
pas! in — press of rag manta 

‘° eo 
strument is to be employed, which is 
Fig. 6. The only 
former is, that the air in the two bulbs is to be so ad- 
justed, that when they are at the same temperature the 
liquid may stand near the extremity C, the distance be- 
tween C and-zero being a little more than the length 
of the index a, and the bulb B is to be covered as A 
was in the former. The scale is graduated as before. 
When the instrument is adjusted and exposed, eva- 

poration goes on from the surface of B, and the liquid 
of course moves towards D ; but when the evaporation 
‘diminishes, the liquid is again forced back towards C 
till it arrives at the index a, and sheuld the evaporating 
energy, or ess of the air, still continue to diminish, 
the index itself is then carried towards zero till the eva- 
poration be at its minimum. The liquid then becomes 
stationary; and though it should afterwards mount 

i , in consequence ofan increased evaporation, still 
the index remains at the lowest point to which the li- 
uid had sunk, thus marking the minimum of dryness in 

the absence of the observer. In both cases, asin the ori- 
ea form of the hygrometer, the covered bulb iz to be 
ept continually moist with water, conveyed to it by 

filaments of fioss silk from an adjoining vessel. We 
shall afterwards have occasion to notice the advantages 
of the above form of the hygrometer. 

In our meteorological observations, we have been The indica- 

and the instrument to be Meteorolo- 
gy. 

of moisture, another in- Pirate 
resented in CCCLXXIV- 

ifference between this and the Fig. 6. 

tract, while that contained in B will expand in the accustomed for several years to employ two delicate tions of the 
thermometers instead of a hygrometer, and find that byg'ometer 
pr toe answer the same purpose, but have the 7°" my 

itional advantage of showing the absolute as well as ,..., cy 
the relative temperatures of the two bulbs. The ther- two ther- 
mometers are of such a range as to admit reading off mometere. 
the tenth of a centigrade degree, which corresponds 
with a of Leslie's scale. The bulb of one of 
them is covered with silk kept constantly moist, and 
the difference of temperature hetween the two, express- 
ed in tenths of a centigrade degree, gives the height of 
the hy, by the millesimal scale. 

Of the Electrometer as a meteorological instrument, it Of the elec- 
case supposed, will be 18° of is unnecessary to say much, It has never yet been re- trometer. 

ge observed except for a limited period, nor is it 
ikely to be so soon. Our readers will find a full ac- 
count of the various electrometers at present known 
under the article Erectrascity, with the results of ob- 
servations made by some of the most delicate of these 
imstruments. ‘Ihe difficulty of construction, as well as 
the want of a determinate scale by which to measure 

Method of 
graduating 
the bygro- 

metrical 
scale. 

taking care that the two bulbs be as nearly as possible the intensity of herical electricity, presents an 
of the same colour. Se ey Sua obstacle to the ieee off the electrometer, whieh 
@, isthen to be brought to the surface of the liquid, by we are afraid will not soon be surmounted, though the 

* Oar countryman, Dr, James Hatton, os we are informed by Mr Ployfair, was the first person who applied the power of evaporati 
to prude eld, Yo the commroction of Fiygrenncier, wi wan, thefore de untonbeed tnrentor of te Ther momatnhen Migpvemaer. Ms. 
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Meteorolo- discovery of such an instrument on simple and accurate 

ey: principles, could hardly fuil greatly to extend the boun- 
daries of meteorological science. That science indeed 
must always be in an imperfect state, so long as we 
have not the means of measuring the effects of the most 
active of all agents in the production of atmospherical 
phenomena. 

The only other instruments connected with meteoro- 
logy which we shall at present notice, are the Anemo- 
meter, Rain-gage, and Atmometer. The anemometer, or 
instrument for measuring the velocity of the wind, has 
already been treated of under that article, where its 
various forms have been fully described. Of these, 
Lind’s is perhaps the most convenient, though Leslie’s 
is unquestionably the most philosophical. ‘The former 
measures the force of the wind by the height to which 
it raises a column of water in a bent tube, as indicated 
by an attached scale. A table shewing the velocity of 
the wind, corresponding to various heights in the co- 
lumn, is given at the end of the article ANEMoOMETER, 
from which it appears, that when the velocity does not 
exceed six miles an hour, the elevation of the water is 
so small as to render it impossible to ascertain the pre~ 
cise height of the column without the help of a vernier, 

Of the ane. 
zmometer. 

a contrivance of which the nature of the instrument’ 
hardly admits. We have found, indeed, from experi- 
ence, that it is quite impracticable with this instrument 
to determine the velocity of the wind with any thing. 
like accuracy, unless it amounts to about 11 miles an 
hour, or what Lind calls a fresh breeze. 

Leslie’s anemometer is founded on the principle, that 
anemome- the.cooling power of a stream of air is proportional to 
ae its velocity. It consists simply of a common spirit of 

wine thermometer having a pretty large bulb ; and the 
force of the wind is deduced by an easy calculation, (see 
ANEMOMETER,) from the time which it takes to cool 
through half the number of degrees which it had been 
previously raised by the heat of the hand. The result 
thus obtained, we have found in a great many instances 
to coincide almost exactly with that given by Lind, ac- 
cording to Hutton’s calculations ; the coincidence being 
always closest when the wind was so high as to admit 
of Lind’s anemometer being accurately observed. It is 
to be regretted that the instrument has hitherto been 
so seldom used, 

The Pluvimiter, or rain-gage, for ascertaining the 
epth of rain that falls on any given spot, is variously 

fitted up; but we shall confine ourselves to the de- 
scription of one which we have used for many years, 
and which appears to us as simple, and at the same 
time as accurate, as any that we have yet seen. It con- 
sists of a copper funnel AB, (Fig.7,) five inches in di- 
ameter at top, and inserted into a tube CD of the same 
metal thirty inches in length, and one and a half in dia- 
meter, furnished with a stop cock E at the lower end, 
It is examined every morning at ten o’clock, and if any 
rain has fallen during the preceding 24 hours, it is mea- 
sured by letting it off through the stop-cock into FG, 
a glass tube of .5 of an inch in diameter, with an at- 
tached scale of inches and tenths. By this means the 
rain that falls on a circular area of 5 inches in diameter 
is collected on an area of .5 of an inch, so that inches 
and tenths of water in the tube, correspond to hun- 
dredths and thousandths of an inch of rain on the sur- 
face of the ground. 

Imperfec- . To prevent waste by evaporation, the communica- 
tion of the tion between the funnel and the copper tube is made 
instru- very narrow. The upper edge, or rim of the funnel, is 
ment. also turned upwards from the inclined direction of the 

Leslie’s 

Of the rain- 
gage. 

PLATE 
ecCLXxXxIV. 
Fig. 7. 
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dicular, the better to Meteorolo.- 

gy: 

—— 

under part, so as to stand 
prevent the rain that falls within the from being 
thrown over after striking against the interior. In 
some rain-gages, the rim is inclined a little from the 
perpendicular inwards. This we conceive to be wrong, 
as part of the rain that falls on the outside of the in- 
clined rim may thus be thrown into the gage, which 
will consequently indicate a greater quantity than it 
ought todo. After all, however, the rain-gage is but 
an imperfect instrument. It gives only an approxima- 
tion to the depth of rain in any case, and of small quan- 
tities it gives no indication at all, owing to the loss by 
evaporation before passing from the funnel into the 
tube. It is hardly necessary toremark, that the upper 
edge of the funnel ought to be parallel to the horizon, 
and that the instrument should be placed at a distance 
from any object that might screen it from the rain. 

The Atmometer, or as it is sometimes called the evapo Of the at- 
rometer, for measuring the quantity of water evaporated mometer. 
in any given time, is an instrument which has not till 
lately been brought to any great degree of perfection. A 
circular basin of uniform width from top to bottom, fill- 
ed with water, is the simplest form of the instrument ; 
and the quantity evaporated may be very accurately as- 
certained by means of a graduated glass tube, similar 
to that described above, for measuring the depth of 
rain. There are several difficulties, however, attending 
the use of the instrument, which render it a very un~« 
certain indication of the absolute quantity evaporated. 
If it be exposed freely to the sun and wind, the heat 
acquired by the vessel itself will rapidly promote eva« 
poration ; and if the basin be kept nearly full, as it 
ought to be, the water will be agitated, and thrown 
over by the wind. Nor do we conceive, even though 
this last accident were guarded against, that the result 
would be either satisfactory or important. If the ob- 
ject of the atmometer be to ascertain the dissolving 
power of the air, it may be accomplished by placing 
the basin in a sheltered situation as well as if it were 
freely exposed, and if the quantity evaporated from the 
ground be required, the simplest and the most accurate 
method is that adopted by Dalton, as explained under 
the article Evaporation. : 

An atmometer, upon a very simple principle, was Leslie’s at- 
some years ago constructed by Mr. Leslie. It consists of mometer. 
a ball of porous earthenware two or three inches in di- 
ameter, into which is inserted a glass tube, so graduat~ 
ed that the quantity of water contained between two 
divisions of the tube, would cover the outer surface of - 
the ball to the depth of one thousandth part of an inch. 
The ball and tube being filled with water, the top of 
the latter is covered with a brass cap, which by means 
of a screw and collar of leather is made quite air-tight, , 
and the instrument is suspended out of doors, freely. 
exposed tothe wind. In this state the humidity exudes 
through the surface of the ball just as fast as it eva-. 
porates, and the descent of the column in the tube in- 
dicates the quantity evaporated. As the pressure of 
the atmosphere is, in a great measure, removed by the. 
tightness of the collar, the water is prevented from pass~ 
ing through the ball so quickly as to drop, while the 
space which it leaves empty at the top is occupied by: 
the very minute stream of air which is imbibed by the. 
moisture on the outside, and may be seen rising through 
the water in the tube, 

The instrument is very simple, but we have found, Inapplica- — 
from numerous trials, that it is totally useless for a con- ble to me- 
tinued series of observations. The obvious impossibi- teorclogical 
lity of using it in frosty weather is itself an insuperable P™*P°*** 



the balls ct i : e : 5 

t consists of a bent’ glass tube, 
, (Fig. 8.) of sufficient width to admit of a 

moving easil part to another, and 
bulbs BC and EF. [nto this 

ity of alcohol, which, 

is thrown 
is ae ee ee Denial sealed, 
so that air is com ly expelled from the space 
ABCDE. The bulb is then covered with mois- 
eT at aa chen ei 
n consequence pressure air being re- 
need aah ae of the aloshel tn, dee balls EF, 

0 

a 

external evaporation ight pene 
, the quantity of liquid collected in the tube 

B is a measure of that evaporation. When the atmo- 

Sidinatin ooo, the texpeneeeee kh oan ceases, tem AB will be 
the same ab that of any ether part ofthe tube, and the 

isti or the reason already stated, will 

tached scale GH, the divisions of which are determin- 
ed by experiment. Su for example, that the 
instrument is exposed in circumstances with an 
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evaporating basin, and that the quantity evaporated Meteorolo- 
from latter in a given time, 4 pire Ph 3g either  8Y- 
by weight or measurement, is found to be one-tenth of. 

inch, while the alcohol distilled by the former in 
same time, fills the tube AB to the depth of one 

inch ; then the scale being divided into inches and 
ten! indicate tenths worl beneoete of Paws inch 

By increasi ion between 
tg pro of EF and AB, the seecnity of evapora- 
tion may be measured to any degree of minuteness re- 
quired. In using the instrument, the tube EF is to 
be sheltered from rain by enclosing it in a case or co- 
ver, to prevent its temperature being reduced below 
that of the atmosphere by subsequent evaporation, and 
the bulb BC is to be kept constantly moist by means 
of a small cup containing water attached to the tube 
immediately below it, the silk or paper being in con- 
tact with the water, or from an adjoining vessel, as in the 
case of the hygrometer. The instrument is placed in a 
vertical position, and is prepared for a new observa- 
tion by ercy uh ys so that the distilled alcohol may 
be conveyed back to the tube EF. It is to be hoped 
that this beautiful and ingenious contrivance, will soon 
meet with that reception among meteorologists, to 
which its merits so well entitle it. The instrument has 
already been constructed, and is found to possess the 
utmost delicacy. It is probable that it may, in time, 
supersede the use even of the hygrometer. 

Application of Meteorological Instruments. 

In considering the application of meteorological in- To deter- 
struments, and the discoveries to which they have led, mine the 
we shall follow the same order that we have observed ™°®" ‘¢m- 
in explaining their nature and principles. The first P\"" of 
object of inquiry, indeed, and one which of all others schere an 
has the atrention of philosophers, is the me- important 
thod termining the average or mean temperature problem in 
_of the atmosphere at any gre place. The solution meteorolo- 
of this problem is sufficiently interesting in itself, but £¥- 
it has become still more so from the other important 
questions which it involves, It is intimately connect- 
ed with the determination of the law that regulates the 
distribution of heat over different climates, and it is 
only by accurately ascertaining the mean temperature 
of a place at different and distant periods, that we can 
ever hope to solve the question which has been so 
mueh agitated of late, whether the temperature of this 
country, or of the globe 5) gre, is increasing, sta- 
yas or diminishing. e shall therefore consider 
~ subject at as great length as our limits will per- 
mit. 

The most accurate method of ascertaining the mean Difficulty 
eI of any place, is to note the thermometer of solving 
at the end of every indefinitely short interval, add all it accurate- 
the temperatures together, and divide the amount by '!- 
the number of observations. The quotient will give 
the average or mean temperature for the day, month, 
year, or any other during which the observa- 
tions were continued, and the shorter the intervals, the 
more om ie be the result. This method, how- 
ever, being for obvious reasons impracticable, various 
expedients have been proposed for approximating to the 
mean by a less laborious induction of facts. Indeed, 
the necessity of limiting the number of observations to 
two or three in the course of twenty-four hours, has 
been almvust universally admitted ; for however desir- 
able it might be to have them taken more frequently, 
few are found to possess either leisure or patience for 

U 
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Meteorolo- doing so. This remark must be understood as apply- 

ey _ ing only to the thermometers that have hitherto been 
Methoa employed, for it is possible that a method may yet be 
proposed discovered of finding the true mean temperature of any 
by Dr. given interval, with the greatest precision. Such a 
Brewster method indeed has actually been proposed by Dr. 
the most Brewster, by means of an instrument which he deno- 
accurate. yinates an ATMOSPHERICAL CLocK, and of which a 

short account will be found under that article. It was 
again noticed under the article saromeTerR, to which, 
as well as to the hygrometer, the principle is equally 
applicable. From, the friction that must necessarily 
take place in such an instrument, the extremes might not 
perhaps be recorded ‘with the same accuracy as by a de- 
licate self-registering thermometer ; but there seems to 
be no reason to doubt, that it would give the average 
of all the changes of temperature, pressure and moisture, 
with the greatest accuracy. As the Atmospherical 
Clock, however, has not yet ‘been generally used, 
we must still inquire how the problem in question 
may be most accurately solved by the instruments 
described in the preceding part of this article. The 
only question therefore at present is, at what hours ofthe 
dayand night ought the observations of the thermometer 
to be made, so as to give the nearest pussible approxima- 
tion to the mean temperature of the whole twenty-four 
hours. 

Meteorolo- For a considerable time after the thermometer came 
gical obser-into general use, little attention seems to have been 
vations in yaid to the hours of observation, nor are they very ri- 
general not +. ‘ 
tobede- gidlly adhered to, even by meteorologists of the pre- 
pended on: Sent day. It is no uncommon thing to see in registers 

the state of the thermometer, morning and evening, 
without specifying at what liour of either the observa- 
tion was made; or when the time is mentioned, to find 
it an hour earlier or later one day than another. Such 
registers may serve to gratify the curiosity of the indi- 
viduals who keep them, but it is obvious they can add 
little to our stock of meteorological knowledge. Their 
results may accidentally approach to the mean tem- 
peratures of the places where they are respectively ob- 
served, but we have no certainty of their doing so, and 
in as far as they have hitherto been employed as data 
on which to found any theory whatever, they are 
worse than useless. 

But the same objections are in part applicable, we 
suspect, to not a few even of those registers in which 
the observations have been uniformly made at certain 
hours of the day. In some we find the hours of ob- 
servation six in the morning and noon, in others eight 
in the morning and two in the afternoon, in others 
nine in the morning and three in the afternoon, ac- 
cording to the convenience or particular opinions of 
the observers. In short, we seldom find two registers 
kept at the same hours, nor are the number of obser- 
vations always the same. - By some, one is considered 
as sufficient, provided it be made at the hour when, 
according to their theory, the temperature of the day 
is about its mean, while others observe two, three, or 
even four times during the twenty-four hours. “Now, 
without pretending to decide on the merits of the va- 
rious hours of observation, or to determine which of 
them are most likely to give the nearest approximation 
to the true mean temperature, it must be obvious to 
every body, who is in the Teast degree acquainted with 
the fluctuations that are perpetually taking place in 
the temperature of the atmosphere, that such registers 
can admit of no comparison with one another. They 

Cannot be 
compared 
with one 

another. 

may afford a tolerably accura‘e view of the relative | 

“notions and favourite theories of their own. 
-be worth while therefore to inquire, upon what princi- 

“twenty-four hours, than that of the maximum and mi- , 
“nimum of the same 

‘temperature at any two hours, as eight in the morning the day- 

“both of the maximum and minimum, and of the tem- t™P& 
“perature at sunset; and the question therefore still re- 
“curs, how was it determined ? 

METEOROLOGY. 
characters of different years, at the respective places of Meteorol 
observation ;' but unless it can be shown that their re. gy. 
sults approach all equally near to the true mean, they “= 
furnish no assistance that can be relied on, towards the 
solution of the important meteorological question, What 
is the difference between the mean temperatures of 
two places on the surface of the globe? | 

It might naturally have been expected, that after the Importance 
invention of the self-registering thermometer, these of self-re- 
differences in. meteorological registers would have dis- gistering 
appeared, and that whatever opinions individuals might ‘Per™mome= 
entertain, as to the best hours for observing the actual ‘“"* 
state of the thermometer, they would at least record 
the maximum and minimum temperatures of every 
twenty-four hours. This, indeed, has in many cases 
been done, and has already contributed not a little to 
give a precision and accuracy to the subject which it 
did not before possess. Still, however, the use of j 
these instruments has been more limited, and the re« 
sults of their indications less attended to, than could 
‘have been wished. There seems to be a propensity : 
‘too, among certain philosophers, to undervalue these 
results, arising perhaps from the difficulty which they ; 
find in reconciling them with certain ‘preconceived 

It may . 

ee 
ple the mean of any two observations can be consider« 
ed as a nearer approximation to the true mean of the __ 

eriod. 
We cannot indeed pretend to demonstrate, that the Fallacy o 

mean temperature of any two or three given hours does *SS¥™'"& 
not coincide with or approach very near to the true eal 
mean of the whole day and night; but it must be ob- any gine 
vious, we think, that their agréement can be known hour as th 
only when the latter has been otherwise and accurately mean tem: 
determined. Suppose, for example, that the mean perature ol 

and two in the afternoon, has been found by regular 
observations continued for a series of years to be 50°, 
what grounds have we to conclude that 50 is the true 
mean temperature of that place, unless it was previous 
ly known to be so, or without assuming as found, the 
very point which the observations themselves are in- 
tended to discover? It is not enough that we can as- 
sign plausible reasons of a theoretical nature, for sup- 
posing that it must be either exactly or nearly the true 
mean. The whole is’a matter of experiment; and 
though we may have determined with the utmost pre- 
cision what is the mean temperature of any given hour 
or hours, it still remains to be proved whether that 
agrees or disagrees with the true mean temperature of 
the day. We are disposed therefore to place very little 
faith in many of the opinions that are advanced, and 
the sweeping conclusions that are drawn, on this in- 
teresting subject. We have been lately told, for ex- 
ample, on the authority of Humboldt, that the mean, 
or half the sum of the maximum and minimum observ 4 
ed during the day and night, or through the summer Sunset ~ 
and winter, does not represent thé true mean tempera- comment 
ture—and that between the parallels of 46° and 48°, ps by 5 
the thermometer at sunset indicates nearly the medium pe 
temperature of the day. Now, in all this, it is obvions- for gsc 
ly taken for granted, that the true mean temperature taining tt 
had been accurately ascertained by means independent true meal 

ture. 

As ‘we have not had an opportunity of examining 
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Meteorolo- the original paper, in which this opinion is said to be ; 1817, 1818. Meeaiti, 

6% advanced, we cannot give the solution of the question Mean ofthe? annualextremes . . 45.5 48.5 gy 

= in Humboldt’s own words; but if pee of it Mean of the 12 monthly extremes . . 45.4 © 47.5 
Asm given in Thomson’s Annals can be dependetl on, it sP~ Mean of the 86 extremes for each 10 days 454° 418 

pears that the principle on whi ropinion 18 Mean of the 365 daily extremes . . 46. 2 

Sead: merely a ac ome gpl 9 The words of the 

_ Mean of 

abridger are these: ‘ By comparing a great number 
of aeons made between 46° and 48°, N, latitude, 
we find that at ‘the hour of sunset the ure 1s 

very nearly the mean of that at sunrise two jours 

afler noon.” The amount therefore of Humboldt’s dis- 
covery is simply this: That the tem re at sunset 
agrees r.ore nearly with the mean of suntise and two 

hours after noon, than it does with the mean of the max- 

imum and minimum observed during the day and night; 
but it does not necessarily follow that it agrees .with 
the true mean temperature of the day. It seems doubt- 
ful indeed whether Humboldt ever intended to draw any 
such conclusion. In the paper already alluded to, the 
reason assigned for making observations at sunrise and 
two hours after noon, is, the temperatures at these 
hours are considered as indicating the maximum and 
minimum. It is also stated, that if, besides the maxi- 

mum and minimum, a middle observation be taken, it 
should be at least four or five hours from either of the 
others; but that,.upon the whole, the {wo observations 
of the extreme temperatures mill give us more correct re- 

sults. It is to the daily extremes therefore that Hum- 

These results, we think, furnish satisfactory evidence Advanta- 

that the mean temperature derived from observing the 
daily extremes, cannot be far from coinciding with the 
true mean of the whole year; but even granting that 
it were otherwise, there are still arguments enough to 
demonstrate that these extremes ought to be recorded, 

in preference to any other observations. In determin- 
ing the law which regulates the distribution of heat 
over the globe, we must be guided entirely by experi- 
ment. Calculations of the quantity of heat which is 
communicated to the earth in a given time, by the di- 
rect action of the sun’s rays, or of the effects produced 
by the constant interchange of warmer and colder por- 
tions of the atmosphere, between one region and ano- 
ther, may be sufficiently amusing ; but we shall look 
in vain to such calculations for the discovery of a law, 
which, as we have every reason to believe, is affected 
by so many disturbing causes, and modified by such a 
variety of circumstances. ‘The combined effects of all 
these can be discovered only by collecting the results 
of observations in various situstions, and under differ- 
ent latitudes. Nor is it enough that these observations 

boldt ultimately a as the standard by which to have been carefully and regularly made. Before they 
judge how near the tem of any otber hour ap- an be employed as the foundatiun of any theory, it 

making a single observation, it 
we suspect, of abridging the 

labour, than of affording a more correct result, Such 
an abridgment is certainly desirable, but we are dis- 
posed to deubt whether it is at present attainable in 
the case of meteorological observations. The science 
is still in a condition that requires a copious induction 
of facts; and there is reason therefore to apprehend, 
that im proportion as we diminish the number of ob- 
servations, we sacrifice accuracy to simplicity, and sub- 
stitute theory for experiment. 
Our readers will perceive, from these remarks, that 

we are inclined to consider the mean of the daily ex- 

i | hour during the day and night, through the 
w year, the mean of all the observations would 
pesercg | give a very near approximation to the 
true annual mean; bat it would obviously be still 
nearer, if, instead of these, the extremes of every hour 

must be ascertained that they were made under similar 
circumstances, To compare the mean temperatures of 
two different places, which have been deduced from 
observations made at different hours, is to compare 

tities that do not admit of comparison, and which, 
for any thing we know, may bear very different rela- 
tions to the true means of these places, Now, the 
great advantage of recording, in all cases, the maxi- 
mum and minimum of the day and night, would be, - 
that every meteorological register would speak the 
same language, ond put us in possession of the same 
physical fact. Even if they did not give us the true 
mean temperatures of the respective places where they 
are kept, (though, as we have already seen, their re- 
sults would approximate to these quantities,) still the 
term mean temperature, which at present is used by 
every observer to denote the annual average of his ob- 
servations, at whatever hours they may -have been 
made, would have a definite and distinct meaning, ex- 
pressing, in all cases, the middle point of the thermo- 
metrical range during certain periods. Till some such 
uniformity be established among meteorologists, the 
multiplication of registers will serve bat little to ex- 
tend the boundaries of this branch of science. 

ges of re 
cording the 
daily ex- 
tremes. 

were marked, and half their sum taken as the mean of 
the hour. The former method, indeed, would be equal- 
ly accurate, did the temperature of the atmos 
suffer no interruption in its progress from one extreme 
to the other ; but liable as it is tofrequent fluctuations, 

For the reasons now stated, we are not disposed to Mayer's 
place so much confidence as many have done, in the formula 
theorem given by Mayer, for determining the mean cannot be 
temperature of any given latituile at the fevel of the founded on 

sere PR 

the most ble method of imating to a cor- 
SOURED UE (one, in to note the saromte okies 
intervals. The same reasoning will apply, in some 
degree, to intervals of a greater length, h it may 
naturally be s , that, in proportion as these are 
extended, the result will be less accurate. We have 
found, however, from actuaj observation, that the dif- 
ference between the means of the extreme tempera- 
tures, taken at shorter and lon 
less than at first sight we should have been led to ex- 
pect, as will appear by the following results, deduced 
from our observations for 1817 and 1818, 

intervals, is much 

sea. We do not indeed quarrel with it because it is gs 

avowedly empirical, for it is only from experiment 
that satisfactory rule on the cubject can be deduc- 
ed; but we entertain very considerable doubts as to 
the accuracy of the observations on which it is found. 
ed. We have alreatly seen, that, from the diversity of 
opinion that still exists respecting the best time for ob- 
serving the temperature of the atmosphere, many of 
our meteorological registers are comparatively of jittle 
use ; and we have no reason to suppose, ‘that, previous 
to the middle of the last century, they were kept on a 
more accurate principle. The theorem, however, is 
valuable, as affording, by a very simple process, a ge- 
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neral view of the diminution of temperature from the 
Equator towards the Pole; and though, in its present 
form imperfect, as we shall afterwards show, it may, 
by future corrections, become in time more accurate, 
as well as more extensively applicable. 

The formula, as stated by Mr. Playfair in his Out- 
lines of Natural Philosophy, is as follows. Let L be 
the latitude of the place whose temperature ¢ is requir- 
ed, M the mean temperature of the parallel of 45°, and 
M-++E the mean temperature of the Equator, then 

l=M-+E cos, 2 L.° 
. According to the observations collected by Mayer, 
M=58°, M+-E=85°, and consequently E=97°. By 
substituting these numbers, the formula becomes 

:t=58+4-27 X cos. 2 L. 
When the latitude exceeds 45°, 2 L is greater than 

_ 90°, so that cos. 2 L becomes negative, or ¢ is less than 

Table de- 
duced from 

Mayer’s 
formula, 

58°. The formula may be thus expressed at length. 
Multiply the cosine of twice the given latitude by 27, 
and add the product to 58; the sum will be the mean 
temperature of that latitude at the level of the sea. 
By this formula we have calculated the following ta- 
ble, showing the mean temperature for every parallel 
of latitude from the Equator to the Pole, expressed in 
degrees of Fahrenheit’s thermometer. The table, strict- 
ly speaking, belongs to the subject of climate, which 
will be considered at greater length under the article 
Puysicat Geozraphy ; but as it is also intimately con- 
nected with the method of ascertaining the mean tem- 
perature, and as we shall have occasion hereafter to re- 
fer to it, in the course of this article, we have thought 
proper to introduce it here. 

Mean temp.||. Mean temp. Mean temp. 
Lat, |atthe level}} Lat. |at the level} Lat. | at the level 

of the sea. of the sea. of the sea. 

1 85.0 31 707 61 43.7 

2 84.9 32 69.8 62 42.9 

3 84.8 83 69.0 63 42.1 

4 84.7 34. | 68.1 64 41.3 
5 84.6 85 67.2 65 40.6 

6 84.4 36 66 3 66 39.9 

7. 84.2 87 65.4 67 39.2 

8 84.0 38 64.5 68 38.6 
9 83.7 39 63.6 69 87.9 

10 83.4 40 627 70 37.3 

11 83.0 41 61.8 71 36.7 

12 82.7 42 60.8 72 36.2 

13 82.3 43 59.9 73. 35.6 

14 81.8 AA 58.9 74 85.1 

15 81.4 45 58.0 75 84.6 

16 80.9 46 57.1 76 84.2 
17 80.4 47 56.1 7 33.7 
18 798 48 55.2 78 33.3 

19 79.3 49 542 79 33.0 

20 78.7 50 533 80 326 

21 781 51 52.4 81 32.3 

22 77.4 52 51.5 82 32 

23 76.8 53 50.6 83 8h 

24 76.1 54 49.7 84 $1.6 
25 75.4 55 48.8 85 31.4 

26 74.6 56 47.9 86 81.3 

27 73.9 57 47.0 &7 81.2 

28 73.1 58 46.2 88 81.1 

29 72.3 59 45.3 89 81.0 

30 71.5 60 44.5 90 31.0 

METEOROLOGY. 
Mr. Leslie, in his Elements uf Geometry. has express- Meteorolo- 

ed the above formula somewhat differently, and the _ gy- 
results which he has deduced from it are also different. ee 
He assumes the mean temperature of the equator to seperti 
be 29° centigrade, or 84°.2 Fahrenheit, and the mean tion of the 
of the pole comes out 32° In all latitudes between formula 
the equator and the parallel of 45°, the mean tempera- sti!! more 
tures in Mr. Leslie’s Table are rather less than those in inaccurate: 
the above, and for higher latitudes somewhat greater. 
It appears, however, that the modification of the for- 
mula which he has employed, does not agree so well 
with the latest observations, as the original expression 
of Mayer, except in one case, where Mr. Leslie him- 
self has applied it; nor do we find any satisfactory 
evidence in support of his opinion, that the law, 
as he has modified it, connects most harmoniously 
the various results of observations made at distant 
points on the surface of the globe. So far from 
this being the case generally, we can find nothing 
like harmony between the results of the Table and ac« 
tual observations, even in that portion of the globe to 
which philosophers, previous to Mr. Leslie’s extension 
of the laws considered the formula as applicable, viz. 
between the parallels of Stockholm and the Cape of 
Good Hope, and from the meridian of Stockholm west-« 
ward to the coast of America. In proof of this, we 
shall extract from the meteorological observations col« 
lected by Humboldt for the purpose of determining the 3 
isothermal lines, or lines of equal temperature on the 
globe, the mean temperatures of a few places at the 
level of the sea, and compare them with the standard 
temperature as given by Mayer and Leslie, confining 
ourselves to such as were determined with the greatest 
precision, and from the greatest number of observa~ 
tions. 

——E——— eee 

ad 

_—— 

j Temperat. | Temperat. | ‘Temperat. 
Place. Latitude. |according tojaccording toaccording to 

| Humboldt.| Mayer. Leslie. 

Ulea . . | 65.93" | $3.90 | 40°6 | 41.93 
Umea ...-/| 63. 50] 33.2 41.6 42.3 
Petersburgh | 59. 56 | 38.8 Ad, & 45.0 
Upsal. . | 59. 51| 42.0 | 448 | 48.8 
Stockholm | 59. 20| 42.2 | 45.1 45.6 
Copenhagen | 55. 41 | 45.6 48. 2 48.6 
Kendal . 54. 17 46. 2 49, 4 49.7 

Prague . | 50. 5 49. 4 53.3 53.6 
Edmburgh 55. 57 47.8 47.9 48.3 

London 51. 31 50. 4 52.0 52.3 
Rome . 41. 53 | 60. 4 60. 9 60.9 

The only instances in the above Table, where there Instances — 
is any thing like a coincidence between the result of of agree- 
observation and Mr. Leslie’s formula, are those of Edin- ment be- 
burgh and Rome, where the difference is exactly half a ‘Ween the 
degree; but it would surely be a very unwarranted arr’ 
stretch in the adaptation of facts to theory, to set up pratense 

; 

two or three instances of agreement against so many tions aeci- 
and such glaring discrepances as the Table exhibits. dental. 
The mean temperature of Edinburgh is said to be 
deduced from szz years observations by Mr Play- 
fair. We suspect there is an error in this statement, 
as 47.8 is the mean of three years observations, viz. 
1797, 1798, and 1799, as given by Mr. Playfair in the 
Philosophical Transactions. But however this may be, 
we are still disposed to regard the coincidence in this 

7 
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Meteorolo- case, rather as accidental, than as affording any satis- 

sy- factory evidence of the accuracy of the formula. The 
——\~—" observations were made by Mr. Playfair three times a 

day, viz. at eight in the morning, one or two in the 
afternoon, and ten at night. Now, though it is im- 
possible, from the well-known character of that emi- 
nent philosopher, to doubt the accuracy of Mr. Play- 
fair’s observations, still it is an assumption which is yet 
to be proved, that the mean temperature of these hours 
is the true mean temperature of the day; and even if 
this were proved, the error of half a degree is much 
too to admit the application which has been made 
of the formula. eittnd to our own observations, 
the mean tem comes out considerably lower 
than that given by the rule, so that the difference seems 
in all cases to be on the same side, at least in latitudes 
above 41. At Kinfauns Castle, the seat of the Right 
Hon. Lord Gray, latitude 56° 24’, the mean of the 
daily extremes, for six years, from 1813 to 1818 inclu- 
-sive, is 46°.3; and ma ng, allowance for the elevation 
of the place, (130 feet) 46.°7. By Mayer's formula, it 
ought to be 47.7, and by Leslie's 48.1. The mean tem- 
perature of another place, under the same latitude, but 
more elevated and less sheltered, deduced from the 
daily extremes for five years, from 1814 to 1818, is 
45°.7, and making allowance for the elevation 46°.2, 
which differs still more than the former from the re- 
sult of the formula. 

Another method, and perhaps the most correct of 

pe latitude, is by well shad springs an given is 
approxima £4 surings There 

temperature of the must, upon the whole, coin- 
pele. cide very nearly with that of the atmosphere, from the 
ture. well known tendency of heat to diffuse itself, so as to 

establish an ibrium in tem re between two 
contiguous bodies. Every fluctuation of heat and cold 
at the surface will be communicated to the interior, more 
or less quickly according to circumstances, till the whole 
mass acquires the same tem while those fluc- 
tuations must obviously become less sensible in r- 
tion to the depth below the surface. Weare thus led 
to expect, that beyond a certain depth the temperature 
becomes stationary at or very near the mean tempera 
ture of the latitude ; and the advantage of observing 
the temperature of a copious spring is, that at all times 
it will give an aproximation to tis quantity. At the 
same time, however, we cannot admit that this import- 
tant element in can be determined. even 
2 ams help of the most copious spring, with all the fa- 

Requires to cility that has of late been supposed. A single obser- 
Le fre- vation, at any season of the year. has been represented 
quently ob as sufficient, not only to fix the true mean temperature 
served, * . 2 

but, by a comparison with the standard temperature at 
the level of the sea, given by the formula stated above, 
to determine with ion the elevation of the place; 
an opinion which, besides leading to erroneous conclu- 
sions in particular cases, appears calculated to retard 
‘the general progress of meteorological science. Even 
the advocates for this summary method of determining 
mean temperatures, have produced only one instance of 
a spring in which there is scarcely any sensible increase 
or diminution of heat throughout the year, viz. the 
— of Vaucluse, whose eomaprnre = is said, 

not vary one-tenth of a degree, , by some 
strange mistake, the variation 1s kane Sasiilan the 
same wuthority, tobe upwards of two degrees. This last 
quantity, we believe, will be found in general to be the 
range even of the steadiest springs, and no confidence 
therefore can be placed in any conclusion that may be 
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drawn from a single observation. Before we can de- Meteorolo- 

pend on such an observation, as determining the mean gy: 

temperature, we must have previously ascertained, Fh trace 

either that the spring does not sensibly change from 
one season to another, or that, at the time of observa- 

tion, it was at its mean annual temperature. The re- 

mark applies still more forcibly to the measurement of 
altitudes. It is well known, and indeed may be infer- One obser- 

red, from the very nature of springs, that the higher vation not 

and more extensive the collecting surface of a spring, ‘° be = 

or the lower the point at which it issues, the more vnsthestod 
steady will be its temperature. In proportion, there- the ejeva- 
fore as the spring is elevated, the more liable will it be tion of the 
to variations, and the greater the necessity of multiply- place. 

ing observations to determine its mean temperature. 

Nor is this the only circumstance that affects the accu- 

racy of the result thus obtained. The temperature of 
the atmosphere, in this climate, is found to diminish in 
proportion to the height above the level of the sea, at 
the rate of one degree of Fahrenheit for every 90 yards 
of ascent ; so that an error of a single degree in taking 
the temperature of the spring, will produce a differ- 
ence of 270 feet in the altitude of the place. Mr. Les- 
lie has indeed given one instance, in which the eleva- 
tion of two points on the same hill, determined in this 
way, agrees almost exactly with the altitude found by 
levelling ; but it must be obvious, that a single coinci- 
dence of this kind, which might be purely accidental, 
is not -uafficient to remove the objections now tated. 
The Crawley and Black springs, on the ridge of the 
Pentland Hills, were examined, and their temperature 
found to be 46°.2 and 45°. These quantities being sub- 
tracted from 48°.3, the standard temperature of the la- 
titude at the level of the sea, according to Mr Leslie's 
formula, and the differences multiplied by 270, the pro- 
ducts are 567 and 891, for the a heights of the 
springs. The real heights found by levelling were 56+ 
ani 882.‘ This coincidence is no doubt very remark~- 
able ; and there is one point in which it is perfectly sa- 
tisfactory. The difference of temperature between the 
two springs is 1°.2, which, multiplied by 270, gives 
$24 feet for the elevation of the one above the other, 
being only 6 feet more than the real difference, as found 
by levelling. So far it illustrates the law by which a 
diminution of temperature takes place according to ele- 
vation ; and had the temperature of the springs been 
es with that of another equally permanent, at 
the level ofthe sea, we have no doubt that the absolute, 
as well as the relative altitudes, would have come out 
very near the truth. We have already seen, however, 
that the standard temperatures, as found by Mr. Les- 
lie’s formula, are far too vague and uncertain to be em- 
loyed in a calculation, where a single degree above or 
low the truth produces an error of such magnitude 

in the result ; and until these be verified by a more ex- 
tensive induction of facts, the above coincidence must 
be regarded as purely accidental. 

In April 1813, we instituted a series of observations Fxperi- 
e temperature of water raised by an excellent ments to 
, from the depth of 25 feet, and continued them «scertain 

till September 1816. The results of the whole shew the tem- 
that, even at err bs the fluctuations of temperature PeTstere 
are very cons’ 3 but we shall confine ourselves rhea of 
to the observations of the two entire years, 1814 and the ground, 
1815, that we may have an opportunity of comparing by means 
them with the means of the daily extremes in the open of pump 
air. For afewmonths of 1814, the maximum and mi- ¥*'*" 
nimum were not observed, but the blank has been fill- 
ed up from other observations, which have been found, 
for a series of years, to bear a certain relation to the 
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Meteorolo- mean of the extremes. The temperature of the, water 

&y- was taken three times a-month, at equal intervals of 
10 days ; and the following table exhibits the mean of 
the three observations. 

Temp. of | Mean of | Temp. of | Mean of 
Water. Extr. Water. Extr. 
1814 1814, 1815. 1815. 

January, 44.3 25.1 43.4 | 31.9 
February, 43.8 35.0 42.7 39.6 
March, 42.2 37.0 42.5 40.1 
April, 42.7 48.0 43.1 44.6 
May, 44.1 48.0 44.5 52.4 
June, 45.0 $4.6 45.4 56.7 
July, 45.7 | 61.1 | 461 58.4 
August, 46.5 | 58.5 | 468 | 57.8 
September,--| 47.2 53.7 ATA 53 4 
October, 47.8 46.1 48.1 47.2 
November, ‘AT. 39.1 48.4 36.1 ~ 
December, 45.3 86.1 46.2 81.8 

Mean, | 45.2 45.2 45.4 45.8 

Results. It appears from the above table, that the tempera- 
ture of the ground, at the depth of 25 feet, arrives at 
its minimum about the month of March, and at its ma- 
ximum in October or November, according to circum~ 
stances afterwards tobe noticed. The difference of the 
highest and lowest monthly average in 1814 is 5°.6, and 
in 1815, 5°.9; but if we compare the single observa- 
tions of these months, we. shall find that the range is 
considerably greater. In 1814 it amounted to 6°, and 
in 1815, to 6°.4, On the 20th of March 1816, it stood 
at 40°.4, and on the 20th of August in the same year, at 
48°.4, being a variation of 8°, : 

Experi- These facts are calculated to throw considerable light 
ments with-on the gradual diffusion of heat through the interior of 
thermome- the ground. From experiments lately made with ther- 
— egg mometers placed at various depths from one to eight 
Sah: feet, it is found that, during the summer season, a cur- 

rent of heat is passing regularly, but slowly from the 
surface downwards, as long as the mean temperature of 
the atmosphere is higher than that of the interior; and 
that in winter the current flows upwards towards the 
surface, to supply the deficiency produced by the ex- 
ternal cold. In this way an equilibrium is gradually 
established in the temperature of the earth at moderate 
depths, and is found to take place twice a-year, viz. 
about May and October. 

Results not , From all that we know of thenature and diffusion of 
fairly esti- heat, it is impossible to doubt the existence of such a 
mated. current as is here stated ; or its tendency ;in.all cases to 

move from the warmer towards the colder region. In 
estimating its progress, however, a very important ele- 
meht ‘seems in general to have been overlooked,| we 
mean the influence of rain, in conveying heat or 
the interior strata of the earth. The current 
to might perhaps be thought sufficient :to!aecow 
the fluctuations of temperature, a few feet below the 
surface, but seems altogether inadequate to explain the 
changes which we have seen to take place at the depth 
of 25 feet. A thermometer’ feet deep, does not arrive 
at its highest and lowest temperatures till two months 

‘ after the extremes of the year ; yet we find water at 
the depth of 25 feet reaching its extremes in less than 
three months. This fact, we think, can) only beex: 
plained, by referring to the commonly received:opinion 

- Seasons, 

-um again. towards the end of December. 

METEOROLOGY. 
respecting the eeteis of springs ; which ascribes them Meteorole. 
to water deposited from atmosphere on the higher _gy- 
grounds, and passing through the earth as a filter, till, —“vw~—~ 
being arrested by an impermeable stratum, it flows Communi- 
along the surface of that stratum, and bursts out in ee ve? 

2 ar : . heat to the 
springs, or is intercepted by pits dug for the pu Y Sulars aie 
The rain and melted snow of winter, being cooled down fenced by 
on their first entering the ground, far be the mean rain. 
temperature of the interior of the globe, successively ab- 
stract, from the strata through which they pass, a por« 
tion of caloric ; and though the quantity of water is not 
such as to cool the whole mass more'than a few d 
below the mean temperature, yet it is obvious that the 
diminution must continue till the surface again ap- 
proaches the temperature of the interior. This equili- 
brium will take place towards the middle or end of 
March, as the surface of the earth is then generally 
within a few degrees of the mean annual temperature. 
It is found, accordingly, that the temperature of the in« 
terior, as indicated. by the pump water, is actually a mi- 
nimum about the middle of March. From that period, 
it gradually increases, and appears to reach its mean 
about the middie of June. The rain, and dews, how- . 
ever, of the succeeding months, being still at a compa- 
ratively high temperature, communicate additional heat 
to the strata beneath, and must continue to do’so till 
the surface of the ground again descend towards the 
temperature to which the interior has risen. . This 
point, for the reasons already stated, will be a few de- 

ees above the mean, and of course the equilibrium 
ought to take place about the beginning of October, as 
the temperature of the atmosphere is*then generally 
within a few degrees of the mean annual temperature. 
It is obvious, however, that the ground, to the depth of 
several feet, may, from the accumulation of the sun’s 
rays, be preserved at.a higher temperature than the 
mean, even after, that of the atmosphere has sunk consi-« 
derably lower. This will ane to a certain ayia 

thaps| every year; but especially in warm an 
pees sc an awit therefore, for this =. 
cumstance, the equilibrium between the surface and the 
interior, may be d to take place about the end 
of October, which agrees exactly with observation, the 
pump-water being then a maximum. From this pe- 
riod the temperature decreases, and reaches its medi« 

But this view of the subject is still farther illustrated 
by several circumstances of a more particular nature. 
During the whole of the month of August (1815, ) when 
very little rain fell, the temperature of the water was 
stationary at 46°.8. In the course of September, and 
the first 15 days of October, when the quantity of rain. 
considerably exceeded the evaporation, the temperature 
rose to 47°.8, being 1° in about fifty days; and between 
the 15th and 25th of October, dering which time there 
fellupwards of two inches of rain, with little. evaporation, 
it rose to 48°.8, being 1° in about one-fifth of the pre- 
ceding interval. (See Annals of Phil. May, 1816.) 
During the month of July 1816, though: very wet, the 

temperature ranged only between 45° and.45°.7, the in- 
terior having then arrived at its mean annual tempera- 
ture; but, in the course of 13 days in August, when a 
great deal of rain fell, the water rose from 46° to 48°.4, 
It is easy tosee from these facts, that the interior of the 

earth may reach its extreme temperature sooner or later 
one year than another, according to the quantity of rain, 

and ‘the periods at which it falls; and it is equally ob- 
vious, that every register of thermometers below the 
surface, ought to be accompanied with a corresponding 
register of the rain gage. 

| 

| 
rHa- 
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METEOROLOGY. 
Meteorolos most important fact established by the above 

r. is the remarkable coincidence between 
—— of the earth at the depth of 25 feet, 

mean of the daily extremes. Without resting on 

ee interior the result of 1814, when the observations of the maxi- 
cuinciesxoum 
with the of 1815 is most sati .. Our observations on the 
Senet See water, did not extend to the conclusion of the 
reba 1816, but taking the averages of the 12 months, 

July 1815 to June 1816, during which 

accuracy, ce is equally striking. 
The results are as follows: = 

Mean temp.!Mean temp.| Differ- 
of water. ence. 

January to December, 
» inclusive, 1815, . 
July 1815 toJune 1816, 
- imelusive, . . - 

45.8 

of our observations. 

Yew . p of water. Spore ener. 

t 4 me : — 

‘sla ve, 1816, 9 (tl alae 8 
1818 toJune1819,. 2 _ 

inclusive, ......§|. | 2) 1 

higher than that of the open air, but ae * 
ence is only ¢hree-tenthsof a degree. 

Conclusion =From 

é be more. 
near approximation to the true mean temperature, than. 
observations made at any particular hours, and.that in. 

' thod of determining the’ mean temperatu 

159 
establishing this fact we are doing essential service toMeteorole~ 

the the science of meteorology. ‘The great desideratum in _ & 
thermometrical observations, is uniformity in the me- 

r re, and until 

such uniformity be introduced, this department of the 
science will still continue, what it has hitherto been, 

in a state of infancy. We admit, however, at the same 

time, that it isa very interesting inquiry, at what hour 
of the day the temperature approaches nearest to the 
true annual mean, and we shall now state the results 

of certain observations on this point, assuming the aves 
of the daily extremes as the standard. 

aie the register kept by the Royal Society of London 
can be ed on, it would appear that the mean of 
8 in the and 2 in the afternoon, does not dif- 
fer much. from mean of the maximum and mini- 
mum. Unfortunately, however, the observations are 
not always made at the same hours, nor has -the self- 
registering thermometer, which was accidently de- 
stroyed in November 1810, been since replaced. Dur- 
ing the 16 years preceding that, viz. from 1794 to 
1809 inclusive, the annual mean temperature at 8 in 
the morning, ‘and 2 in the afternoon, was uniformly a 
little higher than the mean of the daily extremes, but 
the average difference for the whole period, amounted 
only to half a Could confidence be placed in 
the accuracy of the observations, the result is a very 
important one; but strangely at variance with the opi- 
nion of a celebrated philosopher, stated in the Philoso- 
phical Transactions of Edinburgh, that the mean tem- 
perature at 8 in the morning, may be supposed to be 
nearly the true annual mean. 

From our own observations we have found, that the Mean tem- 
average of 10 o'clock, morning and evening, coincides perature at 
very nearly, with that of the daily extremes.» Owing '? ™om- 
to accidental circumstances, we cannot give a compa. '”6 “nd 
rative statement of the two for the whole of every viewer: B 
year, since the commencement of our meteorological nearly 
register, but the following appear to be sufficient for with the 
establishing the fact, Taking the means as, far as mean of 
tenths, or one decimal place, the difference between the *b* ¢* 
average of 10 morning and evening, and that of the ‘™** 
daily maximum and minimum, is— 

‘For 2 months of 1812, 0.0 
11 months of 1813, F 0.3 
7 months of 181 4, . 0.7 

12 months of IS15, . 0.0 

8 months of 1816, 4 . 0.3 
12 months of 1817, 4 ° 0.6 
12 months of 1818, 0.3 
7 months of 1819, (to this date,) 0.5 

71 0.3 

being little more than éhree-tenths of a degree, on an 
average of 71 months, In the general averages, the 
mean of the extremes, when there is any difference, is 
found to le always above the mean of 10 and 10; but 

is not uniformly so, inthe monthly average, except- 
1817 and 1819, when the excess was always on the 
side. _ It might be inferred from this, that where 

thermometers are wanting, the mean 

of the ing. “According to the observations made at Kinfeun’s 
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160 METEOROLOGY. . 
In a paper inserted in the Transactions of the Royal 

Society of Edinburgh for 1800, Mr. Playfair pro- 
posed, instead of striking the average temperature once 
a month, as is usually done; to divide the whole year 
into decads, or portions of 10 days, and to find the 
mean of each. ‘Twenty-one of these deeads, viz. from 
the 20th of March to the 20th of October, he calls the 
vegetating season, and supposes that it is on the mean 
temperature of that season, that the quantity of the 
crop in a great measure depends. He assumes 40° as 
the lowest temperature at which corn will vegetate, 
and considers 56° as the mean temperature of a good 
vegetating season, so that the range between the mere 
germination of vegetables, and the fullest maturity to 
which they can. attain in this climate, is 16 degrees. 
Mr. Playfair gives the following as the result of his own 
observations for three years, 

Mean temp. Mean temp. 
aes. of the year. of veget.: seas: 

1797 48.04 53.32 
1798 49.28 56.17 

1799 46.18 §1.27 

Whether the quantity of the crop, he adds, ‘“ may 
be expected to be proportional to the excess of the mean 
temperature of the vegetating season above 40, so that 
the crop of 1799 would be to the crop of 1798 as 2 to 
3, or in a greater or less ratio, may deserve to be more 
accuratcly considered. There is reason however to 
think that the variations of the crop, at least corn, will 
be greater than in proportion to the variations of tem- 
perature ; for if the mean heat of the vegetating season 
were to fall as much below that of 1799, as the mean 
of 1799 did below that of 1798, it would be reduced 
to 46, a temperature so low as would certainly prevent 
the ripening of corn altogether. By doubling the de- 
ficiency of the heat therefore, we do a great deal more 
than double the deficiency of the crop, so that the lat- 
ter varies in a higher ratio than the former. ‘The limit 
at which corn will not ripen is probably higher than 
46, and may perhaps be stated at 48.” 

In illustration of Mr. Playfair’s theory, we shall state 
the mean, temperatures of the seasons from 1815 to 
1818, with the corresponding prices of meal, according 
to the fiars of the county where the observations were 
made. These prices cannot be supposed to be exactly 
in the inverse ratio of the quantities of grain, but still 
they will afford a general idea of the relative qualities 
of the crops. 

Years Mean temp. |Meantemp.| Idxcess rice of meal | 
- of the year. jof veg. seas.| above 40°. per boll. | 

1815 45.8 52.9 12.9 £0 14 0 
1816 44.4 49.9 9.9 sa spe S 
1817 46.1 50.5 10.5 LO mG 
1818 47.2 52.4 12.4 y PES BRET 

Many of our readers will probably recollect, that a 
considerable proportion of the corn crop in this coun-) 
try, in 1816, did not arrive at full maturity, and that its’ 
inferiority to that of the preceding year was much 
greater then the difference in the ‘temperatures of the 
vegetating seasons. In both these respects therefore, 
Mr. Playfair’s conjectures are fully verified, and we 
have no doubt that a more extensive collection of ob- 
servations on the principle which he has recommended, 
taking care to extend or shorten the length of the ve- 

getating season according to the latitude, would throw Meteorolo-- 
much light on the interesting subject of climate; but _8Y- 
we must leave this to be more fully discussed under the “7 ; 
article Puysican Geography. : 

As we have already found that observations of the Barometri- 
thermometer at 10 morning and evening, give nearly cl obser- 
the true mean temperature, there is reason to conclude V#tions 
that they are as likely as any other hours, to give the 
mean height of the barometer and hygrometer, when 
these instruments are not constructed so aa to register 2 
the extreme points to which they may rise or fall-in 7 
the absence of the observer. Self-registering barome- 
ters are easily constructed, and have sometimes been 
used, but as from the increased friction they are not 
susceptible of great accuracy, we do not know that 
more satisfactory results are to be expected from em- 
ploying them. It is difficult indeed to find two baro« 
meters of one kind, even by the best makers and on the 
most approved principles, that will exactly coincide, 
nor is it easy in any case, to avoid errors in adjusting 
the instrument for observation. . From this circum~ 
stance, as well as from the irregularity formerly com- 
plained of in the times of observing, barometrical re- often inac- 
gisters are perhaps still more imperfect than. those curate. 
of the thermometer. Before any comparison can be 
instituted between two such registers, it must be pre- 
viously ascertained that the mercury employed in 
both {barometers is of the same specific gravity, that - 
the mode of adjustment, or contrivance for bringing 
the surface of the mercury in the basin to the com- 
mencement of the scale, is the same in each, and 
that the observations. are made precisely at the same 
hours. ‘These points being determined, it is still far ’ 
ther necessary to make allowance for difference of tem 
poses and elevation, by both of which, especially the 
atter, the length of the mercurial column is consider 
ably affected. Such of our readers as are conversant 
with the use of the barometer, must be aware of the © 
difficulty of avoiding all these sources of fallacy, in re< 
gistering the indications of that instrument. We have i 
found from repeated experiments, which have been con- 5 
firmed by those of an eminent artist, that in bringing 
the surface of the mercury in the basin to the point 
from which the scale commences, the adjustment should 
always be made in the same direction, and that it should 
not be elevated in one observation, and depressed in 
another. In our observations, whatever may be the 
state of the instrument, we uniformly bring the mer- 
cury below the true point, so that the final adjustment 
is always made by elevating the mercury in the cistern. 

In order to exclude irregularities arising from dif- Corrections 
ference of temperature, every barometrical observation to be made 
might be reduced to what it would be, were the tem- in barome- f 
perature of the mercurial column at 32°, This might trical ob- 
be done very simply, and in most cases with sufficient ***¥#!on® 

eee 

sn 

se 

' accuracy, by allowing 3-thousandths of an inch for “. 
every degree that the temperature differs from 32°, 
and either subtracting that quantity from, or adding it 
to the observed height, according as the temperature 
is above or below 329. The rule, ‘strictly speaking, ap- 
plies only when the observed height is 29.5, but in 
the ordinary range of the barometer, the error is not 
very considerable. : 
A similar correction might be made, and with great 

facility, for the difference of elevation between the po- 
sitions of different barometers. It has already been re- 
marked, that at moderate heights, the mercurial co- 
lumn sinks one tenth of an inch for every 90 feet of 
perpendicular ascent. Every barometrical observation 
therefore may be reduced te what it would be at the 
level of the sea, by allowing 1-thousandth of an inch 

rf 
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q is given of the state of the barometer at Gordon Castle, Meteorolo- 

latitude 57° 38’, Kinfauns Castle 56° 24’, Greenwich gy: 
51° 29’, and Plymouth 50° 26° for 1814, and at the ““v"—" 

where there are so many other sources of fallacy, extreme 
in one point, is, in the language of an eminent 

writer, an utter waste of the powers of calculation. We 
shall now illustrate the application of these corrections 
by an example. 

barometer is observed to stand at 29.565, 
the attached thermometer being at the same time 55°, 
or 23° above 32°, and the height of the of obser- 
vation 150 feet above the level of the sea, required the 
altitude of the mercurial column, corrected as above. 

Observed height . ... ..- +. + 29.565 
Deduct for temperature,.003x23  . . .069 

Altitude if the mercury were at 32 . . 29.496 
Add for elevation of the place, .001x%150 .150 

Altitude at the level of the sea . 29.616 

first, second, and fourth of the above places for 1815, 
on the same plan as that adopted by Professor Pictet. 
From this view, it a that the fluctuations as be- 
fore are nearly Pan ache but when there is any 
difference in point of time, the change commences in 
the south just as frequently as in the north. We sus- 
pect, indeed, that this apparent difference is in a great 
measure owing to inaccuracy in observation. When 
the barometer continues either to rise or fall for a con-~ 
siderable time, its motion becomes slower as it approach- 
€s its extreme elevation or ion ; so that between. 
the evening of one day, and the morning of the next, 
it may have risen or fallen only a few thousandths of 
aninch, Unless, therefore, both observers are equally 
accurate, one barometer may have a to rise and 
the other to fpll, and consequently the extreme eleva~ 
tion or depression to have taken place on different 
days. 
The same uncertainty, arising from the same causes, Periodical 

y attaches to many other observations that have been fluctuations 
made, and conclusions that have been drawn, of the baro- 
ing the that take in the pressure of the ™**™ 

We allude particularly to certain perio- 
dical fluctuations, which, it is alleged, have “ah on “oe 
tected in the barometrical column, at different times of 
the day, and in different positions of the moon. We do 
not question the existence of certain causes i 
on the ai » and ucing at regular interv 
a change in its density ; but we apprehend, that amidst 
so many other disturbing causes, and where observa- 
tions are so liable to error, we can know very little with 
certainty cither of their nature or extent. Mr. Howard At ‘ifferent 
has stated, that on an average of ten years, he finds the Periods of 
barometer is depressed one-tenth of an inch, while the ‘* 
moon is passing from the quarters to the full and new ; “** 
and elevated in the same proportion during the return 
tothe quarter. There can be no doubt that the com- 
bined attraction of the sun and moon must te more 
powerfully than that of either of them singly, in dimi- 
nishing the gravity of the atmosphere ; but whether the 
quantity of this disturbing force is such as can be esti- 

he barome- depres. 
~ SE sions of the mercurial column are represented by curve 

lines, with the day of the month marked above or be- ferent 
places, by low the extreme fluctuations, so as to show at one mated apart from others, is still, we think, very doubt- 

et. glance both the time and the extent of these fluctua- ful. A daily periodical fluctuation of the barometer 
tions. Were the in the weight of the atm has also been to take place within or near the 

tropics; but it does not appear to depend in any de- 
gree on the state of the moon. From # meteorological At dient 
table kept at Seringapatam for 1816, and which we have hours of the 
now us, we find that the barometer almost uni- 4y- 

a 

od frum the nourose of diforenes 

formly stands higher there in the forenoon than in the 
afternoon, at all seasons, and at every period of the 
moon's age. From the regularity of this change, there 
is no doubt that it depends on some fixed cause ; but 
it seems very difficult to account for it, and the more so, 
as the temperature is generally highest while the baro- 
meter is lowest. The multi of accurate regis- 
ters in the tropical climates, where the range of the 
mercury does not exceed half an inch, may perhaps 
in time afford the means of solving this, as well as 
na Gers 5 “yr P mt subject of atmosphe- 

pressure. ’ 
In our climate, the fluctuations of the barometer seem The baro- 

to depend, in a measure, on the direction and force meter chief. 
of the wind. serene and settled weather, the mercu- !y «fected 
ry generally stands about 30 inches at the level of the °Y ¥!"¢ 
ony ened Dees ring Homme b aka Dane a. The 

prs ‘pela tated «> Axzaaade 3 inches, viz. from 28 to 

lays it down as ageneral 

g 

iinet "ee «gon i ~ 
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At diffe- 
rent sea- 
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Meteorolo- $1 inches ; but it appears doubtful whether an accu- 

rate barometer on sea shore will ever reach either of 
these extremes. According to the most accurate ob- 
servations, the average height seems to be 29.830, and 
the range 2.5 inches. When the wind blows from the 
north-east or east, the mercury generally stands above 
the mean height, and below it when the wind is from 
the south-west. To this, however, as well as every 
other general maxim on the subject of the barometer, 
there are numerous exceptions. ‘The greatest elevation 
of the mercury that we have observed during the last 
six years was on the 30th November, 1816, and it took 
place with a west wind. On the morning of that day, 
a barometer, 185 feet above the level of the sea, stood 
at 30.640, and in the evening at 30.602, corresponding 
respectively to 30.825, and 30.787 on the sea shore. 
Sudden or violent gales of wind are generally preceded 
or accompanied by a depression of the mercury, which 
continues to fall as long as the gale increases, after 
which it usually rises with as great rapidity as it fell. 
The greatest depression of the barometer that has been 
observed in this country for many years, took place on 
the 5th of March, 1818, with a south-west wind. The 
weather, fora considerable time before, had been stormy 
and unsettled, with hurricanes of snow and rain from 
the west. On the evening of the 4th the wind shifted 
to the east, the barometer at the same time sinking ra- 
pidly. During the night the wind got round again to 
the south-west, and at eight on the morning of the 5th 
the barometer stood at 27.970, corresponding to 28.155 
at the level of the sea. On the same night the tide rose 
unusually high in the river Tay, though it was only 
‘the first of the spring tides, being two days prior to the 
new moon ; and at the time that these phenomena were 
observed in latitude 56° 24’, a violent hurricane was ex~ 
perienced at London, and various other places in the 
south of England. It frequently happens indeed, that 
the barometer sinks during a gale of wind at a distance, 
while the atmosphere at the place of observation is calm 
and settled. We recollect having on one occasion, du- 
ring close foggy weather, observed an unusual depres- 
sion of the barometer unaccompanied with wind, but 
afterwards found that it was contemporaneous with a 
violent and disastrous storm on the coast of Norway. 

Many other facts might be stated, to show that the 
fluctuations of the barometer are almost always propor- 
tional to the strength and variableness of the wind. In 
the tropical. climates, where the latter ‘is gentle and 
steady, the range of the mercury is limited to a few 
tenths of an inch, but increases rapidly from the tropic 
towards the pole, where the winds are more violent and 
irregular. .In like manner, the elevations and dep.es- 
sions of the mercury in the middle and higher latitudes, 
are greater and more frequent in winter than in sum- 
mer. We have found, on an average of three years, that 
for the six months beginning with April and ending 
with September, the mean monthly range of the baro- 
meter, or the mean space between the highest and low- 
est observation during the month, is to that of the other 
six months in the proportion of 5 to 8. The same pro- 
portion will also be found to hold between the two sea- 
sons in the mean daily range. 1n our register for 1818, 
we noted in separate columns the differences between: 
every two consecutive. observations, which were made 
at ten morning and evening, and extended to a third co 
lumn the sum of the two daily differences as the range 
Fa the preceding 24 hours. The following is the re- 
sult: : 

Mean range for 24 hours, from April to Sept. 174 
inclusive, , 2 : 3 = ¢ . 

Mean do. for the other six months, * 
being nearly in the proportion of 5 to 8. 

It appears from the reports of Captain Christian, who ndications 
carried out one of Adie’s sympiesometers to the East of the sym- 

Ross and Lieutenant Robert- piesometer. Indies in 1816 ; of Captain 
son, who employed one on board the Isabella discovery 
ship ; and of Mr. Stevenson, engineer to the Scots light~ 
house board, that this instrument is still more easily af=' 
fected than the mercurial barometer by appr ing 
gales of wind. From a register kept by Lord.Gray of 
the contemporaneous indications of the sympiesometer: 
and barometer, as well as from observations which we 
have had an opportunity of making with the same in~ 
strument, the former seems to be at least as delicate as 
thelatter ; but it is not quite apparent that the differences 
between the two instruments always indicate a greater 
degree of delicacy in the sympiesometer. We have now 
before us a register of that instrument for one month, 
with the corresponding indications of a very accurate 
barometer taken twice a-day, the range of the mercury 
during the period being from 29.190 to 30.380, and the 
temperature from 54° to 64°. Throughout the whole 
of these observations, the sympiesometer stood higher 
than the barometer, which might perhaps be account- 
ed for from some inaccuracy in the construction of the 
instrument ; but it is not so easy to explain the fact, that. 
this difference has been gradually on the increase. At: 
the commencement of our observations, it remained. for’ 
some days nearly stationary at .030, but during the last. 
eight days it has varied from .060 to .075. -In the 
course of Lord Gray’s observations a similar increase 
took place, which was afterwards however succeeded 
by a diminution. It would be premature, therefore, to 
decide on the merits of the instrument from such a li« 
mited number of observations, though they naturally 
lead to the suspicion that a certain bea of absorption 
has taken place between the oil and the gas. But how= 
ever this may be, there can be no doubt that the sym- 
piesometer is, on some occasions, affected by changes 
in the weight of the atmosphere, which are too minute 
to make any sensible alteration in the mercurial colamn, 
owing we conceive to the greater friction of the latter 
on the internal surface of the tube. 

From these, and many other facts that might be pro« 
duced, there can be no doubt of the relation between 
the fluctuations of the barometer and the state of the 
weather, particularly with regard to: wind. It does 
not follow, however, that the latter can in strict pro- 
priety be assigned as the cause of the former. To say: 
that such a relation exists, is merely the statement of 
two contemporaneous events, and still leaves the true 
cause altogether unexplained. Wind itself is the effect 
of some disturbance in the equilibrium of the atmo- 
sphere, by which the barometer must necessarily be 
affected, and it therefore remains to inquire by what 
means that disturbance is produced. We shall resume 
this subject, when we come to examine the phenomena 
of wind and rain; but before doing so, it will be ne- 
cessary to consider the results of hygrometrical obser- 
vations. 
We have already had occasion to notice the imperfee- Hygrome- 

tion of all the various hygrometers that were employed, trical ob- 
previous to the invention of the thermoscope or differen- S¢rvations. — 
tial thermometer; and we have still to lament that this 
delicate instrument has hitherto been so little used by 
meteorologists. It is also matter of regret, that in the 
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should the temperature increase, the hy; eter will Meteorol. 
also rise, and continue to do so indefinitely, with every __ 89: 
new accession of heat, ehoogh’ the: actual uantity of “*— 
moisture remains undiminished In the article referred Results of 
to, a formula is given, by which the indications of the Anderson's 
hygrometer, which are of themselves vague and with-  hvere: 
out any distinct meaning, may be converted into pre- metry, 
cise and definite ions, ‘The most important 
facts which may be deduced from that formula, are the 

Ist, The point of deposition. It is known from the Point of 
law which regulates the solution of water in the atmo- deposition, 
sphere, that a portion of air holding any given quanti- °° com- 
ty of moisture in a state of vapour, will, +f Coole inital ek ad 
arrive at a where it will ae sere rap ornare 
or incapable of dissolving more moisture it for- 
merly contained, and uently if its temperature 
be farther diminished, it will begin to deposit a por- 
tion of that moisture in the form of dew or rain. 

2d, The actual quantity of moisture in a given 
tion of the This quantity is mines quantity of 
the formula in decimals of a grain in one cubic inch ; eye 
but as the fraction is small, we have expressed it in '" ‘%¢ 
our register, by decimals of a grain m 100 cubic 

3d, The relative humidity of the atmosphere. It Relative 
— observed above, that in the hygrometer, ae we oe 
ed tt denoting complete saturation, but that 5 

scale mate upwards indefinitely, or in other words, es 
there is no’point in the scale which at all tem es 
denotes absolute dryness. By the formula alluded to, 
this defect is completely remedied. Absolute moisture 
ee ee ee it 
may be determined what intermediate degree of mois« 

eter, 

= Actual 

exam 
Suppose that, at any given hour, the hygrometer Examples 

indicates 20, marmnling to tb millesimal sales and the to illustrate 
thermometer in the same circumstances 50; required ae 
the point of deposition, the actual quantity of moisture ‘™ 
in 100 cubic inches of air, and the relative humidity. 
By applying the formula, it will be found that the 

point deposition is 40°.3 Fahrenheit, the actual - 
quantity of moisture in 100 cubic inches of air, 0.178 
of a grain, and the relative humidity 73; that is, the 

, in these circumstances, contains 73 hun. 
of the whole moisture which it is capable of 

holding in solution at the of 50, and which 
amounts to .178 of a grain in 100 cubic inches; and if 
the temperature were reduced to 40°.3, the hygrome- 
ter would sink at the same time to 0°, ater which the 
moisture would begin to be deposited. 
Let us suppose, now, that the hygrometer, as be- 

fore, indicates 20, but that the ure is 60. In 
this case the point of deposition will be found to be 
53°.1, ‘the actual Pr of moisture in 100 cubic 
inches 0.269, and relative humidity 80. Such are Apptiea. 
the different degrees of moisture which may actually tion of the 
exist in the atmosphere, while the hygrometer formuta 
at the same poi may be 
We are aware that the labour and difficulty of calcu. *'"P!'*e4 

lating ‘the result of each single observation may be ‘7 "urn 
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urged, and indeed will bably operate, inst the 
ot use of the Perko ap This Siletinn. baserde, 

it is to be hoped, will soon be in a measure re- 
moved, by the labours of the same individual to whom 
the scientific world is indebted for the original and pro- 
found speculations of the article alluded to, Mr. An- 
derson proposes to construct a table, in which, from 
the indications of the hygrometer, in any given state 
of the thermometer and barometer, the three facts stat= 
ed above may be found by inspection. In this table, 
we believe, the indications of the hygrometer are to be 
expressed in degrees of Fahrenheit instead of the mil- 
lesimal seale, and the calculations are to be adapted to 
different heights of the barometer. In a table which 
we have constructed from the same formula, we have 
retained the millesimal division of the hygrometer, and 
adapted the whole calculation to one state of the baro- 
meter, viz. 29.640, which we found to be the mean 
height at the place of observation. The results are 
setnah as near the truth as the nature of the subject 
requires ; and at all events, the errors arising from the 
fluctuations of the barometer cannot materially affect 
the annual mean. They are so inconsiderable, indeed, 
as scarcely to affect the accuracy even of a single ob- 
servation, as is evident from the following example. 

Suppose that on two different occasions the hygro- 
meter indicated 30° and the thermometer 50°, but that 
the barometer in the one case stood at 30 inches and 
in the other at 29. By the formula, the quantity of 
moisture in 100 cubic inches of the atmosphere, ex- 
pressed in decimals of a grain, is .146, when the baro- 
meter is at 30, and .144 when it is at 29, being a dif- 
ference of only .002, corresponding to a fluctuation of 
one inch. A table, therefore, calculated for the mean 
height of the barometer, will be sufficiently accurate 
for all meteorological purposes. 

It was infered, from the principles investigated in 
the article Hycromerry, that the mean quantity of 
moisture in the atmosphere on any given day, will cor- 
respond nearly with what would produce complete sa- 
turation at the minimum temperature of that day ; and 
this conclusion was verified by a reference to meteoro- 
logical observations for 1815. From accidental cir- 
cumstances, it cannot be expected that this coincidence 
should take place every day, but it was found to hold 
very nearly in the means of the whole year, and is far- 
ther confirmed by the following observations for 1818. 
The last 3 columns contain the mean results of 10 
morning and evening. 

Mean Mi-{Mean Point! Grs. of 
nimum | of Depo- | Moist in | Relative 

Months. Tempera- | sition. 100 cub. | Humidity. 
ture, inches. 

January, $2.1 32.0 +185 86.0 
February, 30.8 | 29.9 1125 84.0 

} March, 81.8 29.5 124 77.5 
April, 34.0 28.9 121 68.4 
May, 43.9 43.9 +200 82.6 
June, 50.2 48.9 235 73.7 
July, 52.1 53.0 -268 81.0 
August, 49.1 48.0 228 76.2 
September, 46.5 45.9 218 80.0 
October, 46.9 47.1 +222 87.1 
November, 42.9 43.0 194 88.2 
December, 33.8 34:3 145 86.3 

Means, 41.2 40.4 184 80.9 

and = minimum temperature in the above mes ay. 
scar ever amounts to a degree, except in the . 
months of March and April. In the haste axcountta ae 
to 5°; but this exception from the general rule may bé anomalies 
easily accounted for, from particular circumstances. in the 
During that month the wind blew almost constantly above table. 
from the north-east, so that a continual influx too 
place of dry cold air from the northern regions. This 
air pobre. its temperature increased byrne: 
warmer climate, acquired also a greater capacity for di 
solving moisture, and thus augmented the dryness of 
the atmosphere beyond what is natural to this climate ; 
while by the continuance of the wind from the same 
quarter, a new wave, as it were, flowed in before the pre- 
ceding one could receive any sensible augmentation of 
humidity. A similar depression of the point of deposi- 
tion below the minimum temperature, and arising from 
the same cause, took place in April 1817, During the 
present year (1819) the greatest depression, amounting ; 
to 3°.3, happened in the month of May, chiefly with 
east winds, In general the difference does not amount 
to a degree. , err Ar 
We have not thought it necessary to detail at length gets of 

our observations with the hygrometer for the four years t)¢ S70"° 
preceding 1818. In general, the application of Mr. tions, | 
Anderson’s formula to these observations, gives results 
corresponding nearly with those stated in the above 
table. It would appear, therefore, that at the place / 
where. the above experiments were made, the atmo- ‘ : 
sphere, in its mean state, at 10 morning and evening, 
contains about 18 grains Troy in ten thousand cubic 
inches, being 80 hundredths, or four-fifths of what 
would produce complete saturation. A series of simi- 

' 

‘The ‘difference between the point of deposition Meteorolo- . 
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elevations, is still, however, a desideratum in meteoro- 
logy ; and till this be supplied, it would be premature 
to pronounce with contents on any thing that has 
et been advanced, respecting the law of aqueous so- 
ution in the atmosphere. At the same time, it is not 
too much, we think, to hope that Mr. Anderson’s re- 
searches on this interesting branch of science, will, 
when better known, lead to the discovery of some im- 
portant facts on the formation of clouds, the production 
of rain, and other atmospherical phenomena. 

The most satisfactory, and, at present, generally re- Hutton’s 
ceived theory, on the last mentioned subjects, (the for- theory of 
mation of clouds and the production of rain,) is that rain. 
proposed by Dr. James Hutton, and first published in the ; 
Philosophical Transactions of Edinburgh in 1784. In : 
this theory the author supposes, what has since been ; 
satisfactorily proved, that the dissolving power of air, 
or its capacity for holding water in a state of vapour, 
increases in a greater ratio than its temperature. From 
the experiments of Saussure, and others who have suc- 
ceeded him in hygrometrical researches, it appears that 
while the temperature rises in arithmetical progression, 
the dissolving power of the air increases nearly in geo- 
metrical progression. This particular relation, however, 
is not necessary to the per of the Meron in question, 
which requires only that the humidity which the air is 
able to contain, increase in a greater ratio than the tem- 
perature. This being admitted, it follows that when Mixture 
two portions of air, of different temperatures, and both of saturat- 
containing as much humidity as they are capable of dis- ed airs at 
solving at these temperatures, are mixed together, the ifferent 
joint quantities of moisture in the two portions will be '°™Pé" 
get than the air, after intermixture, is able to hiecc? ae: 
issolve ; and consequently a portion of the humi- position of 

dity must be condensed or precipitated. This will moist ure 

-lar observations under other latitudes, and ‘at different | 

5 
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‘followi ; This conclusi also be deduced from the table in Meteorol 

= ee et ee es aca the article Siveneaucitr; § 39. ‘Thus let 30° and 50° — &y- _ sentation. ‘ i . (Fig. 9,) in the line AD, be the temperatures of the two portions, and let each be “~~ 
 Prare Ar wsendelealde el a “1° from the point of saturation ; then the actual quan- 

CCCLXXIV.. quantities idity which the tities of moisture contained in both will be -002389 
aaa SR as tarepecstsies Cen held in solution. From °901235=-003624 grs. or ‘001912 grs. in one cubic 

‘band c draw the lines b ef and cg toAD, then inch. But a cubic inch at 40° (the mean tem 
Ce and Df will be each equal to Bb, and fgto ec; of the mixture,) can dissolve only -001782 grs ; and 
io eeiad 5 d will represent the incre: Paastvings _ consequently “0003 vi idaetine Saenger 

atures BC and CD. But a ing to the theory, the _It appears, from the table now referred to, that when 
Setar MENOMIAS tk gfoioer Yotho Cala aeee , an the temperature increases in arithmetical progression, 

CD be equal to SC, EM-wal bie grediee the dissolving power increases somewhat faster than in 
ions of air, at @ geometrical progression. Thus a cubic inch of air at 

the temperatures B and D saturated with 30°, when saturated, holds in solution .00127758 gr. 
moisture, are mixed together ; then the tem of and at 50°, 00246714 gr. Ifthe solving power, there- 
the mixture will be the mean between B and D, in this wees erento a peed = foe ee hte) ome 
case C, and the ion at B, by having its temperature at 40°, when saturated, ought to lve only 002775 

toC, be able to dissolve ec more moisture gt. ; but, by the table, it is found to dissolve 001782 
than it did before, while the portion at D, by having its “hemes 2 ch ter. This small difference, 
temperature reduced to C, dissolve gd less than it however, does not at all affect the illustration of the ge- 

at its original temperature. But it was shewn that eet are = wl ett ; 
gdis than ec; therefore the ity of mois- | When different portions of the atmosphere are inter- Formation 

Wich tha two pattions of air in solution in a mixed, so as to produce a deposition of moisture, the clouds. 
separate state, is greater than what they are of consequence will be, the formation of a cloud. This 

after are mixed, and apor- cloud, from its increased ific gravity, will have a 
per A i Dy the'edts- mane sth te 5 ees ee ome irc bal 

portion is obviously equal to the difference ta atmosphere same temperature wi 
eid on ed, or=g d—ec * cloud, and saturated with moisture, It woald continue 

From the relation the perpendiculars bear to to descend till it reached the surface of the earth in the 
Leech fool: a temo deedlenad agers fore form of rain, or what is commonly called mist. In ge- 

however, the cloud in its t passes through 
and assuming what, from experiment, seems to be near- @ warmer region, where the condensed moisture i F He | | | 

the fact, that the dissol increases in a passes into vapour, and consequently ascends till it 
pao 7 while the Men 4 increases in an reach a tem sufficiently lols teivecundeuse it, 
arithmetical it will be a logarithmic curve. when it will begin again tosink. This oscillation will 

the settles at the point where the 
tain cases, a precise value to the quantity deposited, or temperature and humidity are such, as that the con- 

Py yrre y hey’ equations, gd—e e=Dd—2C c+ 4 mess ara ~ eo is rapid and co- Of Rain. 

Bé=Dd+B Ce. ButCe being a mean propor- Wit} pe j lately produced. Some philosophers, in- 

tional between B46 and Dd, Co=./B4 x Dd; there- deed, have maintained that such a condensation, how- 
never can = b—2,/B6xDd. Ingeneral, ¢¥et rapid, produce any thing but a cloud, 

pet gacigictamtenr wt eal which ®%d that the production of rain is the consequence of 
. . peratures certain electrical processes that afterwards take place 

op: a a 98 car tae a Gey among the minute particles of which the cloud A sm 
be mixed equal quantities, so that posed. That electricity is a frequent and a powerful. 

temperat mixture messi agent in the formation of rain, is extremely probable, 
ed aemecealnns tie: tht anetly degeeed vill be but that it is in all cases claesitullito thet plonomentt, 

appears to us to be a itous assumption, which, . ee ro towever ingeniously supported, ie otill destitute of wa, 
M+e—t/M me tisfactory proof. The well known fact, that the rain 

This quantity, or gd—ec, may also be which accompanies a thunder-storm, is more copious 
a. Thus, join 6d; produce C c till it meet than in any other circumstances, is evidence sufficient 
din h, draw hiparallel toc gor AD. Then the that it is frequently modified or increased by the in- 

" 4 fluence of electricity ; but this is all that is certainly 
eh=id. Also gi=ch, and wently gd=eh+heo known upon the subject, and we deem it unn > 
=¢ce+2 ch. ore the q deposited, or gd therefore, to enter on any particular examination of the 

Depsvition © Dat Mapeuion of take place, Nala at o cise Sa Sseirotior™ pach moot a iti moisture e even held at a distance certain electrical 
may take though Gs partioue of cit are not both entarnted tafore cctnamloertey Gaiters te Bary ty the removal of 

intermixture. The quantity deposited will be less in- these that the particles unite, and form drops of rain. 
eee Oe een ee ee It is evident that the mixture of different portions of Promoted | 

isnot point of saturation; but still a deposition will take the atmos , to which, in the preceding remarks, we ?Y opposite 
sted. place so long as the moisture contained in both portions have ascribed the production of rain, must be greatly Currents of 

at the temperatures B and D, is greater than 2C¢, promoted by opposite currents of wind. These cur- "'"* 
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rents are ‘themselves produced, chiefly by the unequal 

-the atmosphere. When a column of air is heated above 
the temperature of an adjacent column, it has a ten- 
dency to rise in consequence of its diminished specific 
-gravity, while the colder air flows in to supply its place. 
Upon this principle, it might be poate what is 
found setae to take Roe: that the colder air, from 
‘the Poles, is continually displacing the warmer and 
lighter air of the equatorial regions, thus producing a 
constant ‘current near the surface of the earth from the 
pole towards the equator.. To supply the place of the 
air thus carried away from the palen, an opposite cur- 
rent must flow in the higher regions of the atmosphere, 
from the equator towards the pole, where the ‘air has 
its temperature reduced, at the same time that the air, 
by which it was displaced, has its temperature elevated, 
so that the circulation is constantly kept up. This ten- 
dency to an interchange of air between the warmer and 
colder regions of the globe, combined with the diurnal 
revolution of the earth, produces that constant current 
in the neighbourhood of the equator, which is called 
the trade wind, and which will be considered at greater 
length under the article Puysican Grocrapuy. 

The wisdom and beneficence which this constitution 
of things displays, appear in the provision which is 
hereby made for moderating the extremes of heat and 
cold in different climates, as well as producing the rain 
that is necessary for the purposes of vegetation. Were 
the surface of the globe uniformly smooth, and every 
where equally susceptible of the impressions of heat 
and cold, the circulation in the atmosphere would pro- 
bably suffer no interruption, nor be liable to any irregu« 
larities. The variations of the barometer would, in that 
case, be very small, as they are found to be in the equa« 
torial regions, where the circulation of the atmospheri- 
cal currents is most steady ; and rain would, in all pro- 
bability, fall only at certain periods, and after long 
intervals. As the globe, however, is actually consti- 
tuted, the inequalities of its surface, the different capas 
cities which different parts of that surface have for ab- 
sorbing or communicating heat, and other disturbing 
causes, produce frequent and considerable irregularities 
in the direction and force of the great atmospherical 
current, and thus give rise to the variety of winds 
which is found to take place above the 30° parallel of 
latitude. As the upper current, or that which flows 
from the equator, is all directed nearly to one point, 
viz. the pole, its velocity must be increased as it aj 
proaches that point, and consequently the effects of t 
disturbing causes must be greater in the higher lati- 
tudes than nearer the equator ; an inference which is 
fully confirmed by observation. The range of the ba- 
rometer, which may be considered as expressing the 
amount of the disturbing force, is found to increase 
with the distance from the equator ; but that the quan- 
tities of air transported by the two currents are, upon 
the whole, equal, is obvious from the remarkable fact, 
that the mean height of the barometrical column, mak- 
ing allowance for difference of temperature and eleva- 
tion, is nearly the same in all latitudes, where it nas yet 
been observed. It may be supposed, therefore, that 
the plane which separates the two currents, will be 
nearly at that elevation above the level of the sea, 
where the barometer would stand at half its mean 
height, and that here clouds are most likely to be form- 
ed, from the contact of.two:portions of air of different 
temperatures. This also is confirmed by observation ; 
the height at which the barometer would stand at 15 

inches, being about 3.4 miles, or nearly the average Meteorole- 
height of the clouds. gy. 
The infence of gia currents of air in produc- a Sai 

ing rain, is demonstrated by a great variety of pheno- oa 
mena, In this climate, dry pe eae Pans way Sage) 
either when the atmosphere is in a settled state, or companied 
when the wind blows steadily from the same point, with rain. 
On the other hand, a change of wind is almost Dees 
accompanied with rain ; and if these changes be fre« 
uent and rapid, heavy showers are the consequence, 
n the tropical climates, the rainy seasons may genes 

rally be | peas with the greatest precision, as th 
are found uniformly to set in with the sun’s Pater 4 
to the zenith, when the winds become variable, or with 
the change of the monsoon, at which time the heaviest 
rains fall, In extensive inland plains, where there is 
nothing to promote the mixture of different currents of 
air, and where evaporation does not furnish moisture 
enough to bring the atmosphere to the point of satura 
tion, it seldom rains ; while in mountainous countries, 
especially in the neighbourhood of the sea, it rains fre« 
quently. 
_ Where there are so many irregularities to be taken Relation 
into the account, it seems impossible to calculate with between 
any thing like precision, the quantity of rain that may the annual 
be expected to fall at any given place in the course of quantity 
a year. That quantity indeed, must obviously bear °f fin and 
some relation to the moisture which, at the av “dag 
temperature of the year, can be held in solution in ; 
atmosphere, compared with the yearly evaporation ; 
and, upon this principle, an approximation to the depth 
of rain for every 5th parallel of latitude, has been given 
under the article Hycrometry. The results in that 
table, however, must be considered as excluding the 
irregularities arising from local circumstances, and can- 
not, therefore, be expected to give a very near ap~ 
proximation for particular places; but it may be inte~ 
resting to inquire, how far it coincides with actual ob- 
servation in our own climate, 

From a very extensive collection of facts, Mr. Dalton Mr. Dal- 
found that the average annual quantity of rain, for 30 ton’s esti- 
places in England and Wales, amounts to 35.2 inches, ™ate of 
the greatest being 67.5 inches, at Keswick in Cumber- eg rn 
land ; and the least 19.5 at Upminster-in Essex. This ath i 
average, however, is, on various accounts, greatly wales. 
above the truth. Of the 30 places where the obserya- 
tions were made, 2 are in Cumberland, 3 in Westmore- 
land, and 5 in Lancashire ; the counties where, of all 
others, the quantity of rain might be expected, and is 
actually found to be the greatest. Mr. Dalton indeed 
has made an allowance for the excess arising from this 
circumstance, by taking a mean of the different places 
in the same county, and then an average for all the 
counties, which reduces the general mean from 35.2 to 
31.3 inches ; but we are inclined to think that even 
this is teo high an average for the whole of England 
and Wales.. Of the 20 counties where the places. re- 
ferred to by Mr. Dalton are situated, 13 are maritime ; 
yet nokeiiidending this great proportion of counties 
where the atmosphere is most likely.to be humid, there 
are 16 of the whole 30 places, where the quantity of 
rain is below 30 inches. Had the observations been Probably 
made at equal distances over the whole country, it is too high. 
probable that the general mean would be considerably : 
below this last quantity. Taking the mean latitude of 
England and Wales at 523°, the average yearly rain by . 
the table alluded to above, should be 23.5 inches. 

We have found from our own observations, that the 
annual quantity of rain, in latitude 562°, and in a situs 

| : 

a 

| 
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Meteorolo- ation not likely to be much affected by local circum- inches than that of another, mpeg in an-open Meteorolo- 
ay. pro seed wynipeny ea years, commencing with country, at the distance of about a mile. gy. 

De svi 1813, 23.7 inches ; and leaving out the years 1817 and. = When clouds are formed at an elevation, where the ‘Saad Stim 

tions by --1818, when the quantity of rain was unusually great, temperature is below 32°, the particles of moisture be- of snow 
the writer the is21.5. By the table it should be 21. At , and fall down in the form of snow or and hail. come 
of this ar- another , under the same latitude, but in the im- hail. If the temperature of the lower regions of the-at- 
Mele. mediate vicinity of a hill 6 or 7 hundred feet imheight, mosphere be much above 32°, it will sometimes hap- _ 

the average depth of rain for the same six years, is pen that the snow is again dissolved before it reaches: 
about 25.5 inches. the earth ; but hail, from its greater solidity, as well as- 

more rapi 

the wind ; but'as this is likely to bring different or op- barometer 
posite currents into contact, it may naturally be expect- 2n4chanses 

* © ed that rain will be the consequence. It is in this way 0.)"* “° 
' only that the fall of the barometer is an indication of — ~ 

to rain. It may be observed, too, that the intermixture 
garden gage but its of different portions of the , in such circum 

t lly exposed to the'rain; stances as to produce rain, sometimes takes place, not at 
best proof of this, it is only necessary to re- the first disturbance, but at the subsequent restoration 

‘that its average amount for six years is about two of the equilibrium ; and we find accordingly, that, on. 

Compara A question has sometimes been agitated id descent, frequently arrives at the ground in 
tive quan- the oe den of rein, that fillies thee saute its state i or the summer months. 

of mit a It a from can be no doubt that the moisture, of which hai tities and of a hill. There the moi of which hail 
rainen that a rain gage, placed near the surface of earth, consists, had been collected into large drops of rain 

, — on eee soeeey of rain than one previous to its being ed; and Mr. Leslie has 
Plains above it, and the difference ascribed proposed an the manner in which the 

to the influence of the wind. It has also sup- congelation takes place. “If we examine,” -says he, 
posed, that independent of this cause, the quantity “the structure of a hail-stone, we shall perceive a 
must be greater below than above, owing to the gradu- snowy kernel incased by a harder crust. It has 
al accumulation, and consequent enlargement of the very nearly the appearance of a drop of water sud- 
drops in their descent through the atmosphere. Now denly frozen, the particles of air being driven from the 
there are only two cases in which it that this surface towards emt Wears Ene Onm 2 spcogy 

) cunteke ploce; cithor whet the stmosphero throngh- texture. This circumstance suggests the probable ori- 
out is saturated with moisture, or when the tempera- gin of hail, which is perhaps occasioned by rain falling 
ture of the rain is so low, as to reduce the air with Sicodgh adhy.and very cold stistama of air.” He then 
which it comes in contact in its descent, to the point of proceeds to point out a method of putting this th 
deposition. There is reason to doubt, however, whe- to the test of experiment ; but, in it has been al- 
ther these cases occur or even frequently. ready confirmed, by the process of freezing water un- 
We have often observed the hygrometer du a der the receiver of an air-pump. 
heavy and even long continued rain, indicate from 5 —_ From all that has been stated on the formation of prognosti- 
png made =n hedherr hme wma ing, clouds, and the uction of rain, we are naturally led cations of 
there is reason to that the drops sometimes to remark, that ever important may be the facts rain still 
minish on ry to the earth. But whatever which yay ay researches are in time likely to *"¢ertain. 
may be the cause of the difference between the indica- disclose, there is but little ility of our ever being 
tions of two rain gages placed at different altitudes able to predict, with any thing like certainty in every 
above the same plane, there can be little doubt, that case, the of the most common and familiar of 
the quantity of rain which falls on the summit of a all a! ical phenomena, By the extended use of 
eee cae pec ane ete babs, and that the the hygrometer, we may discover a great deal more than 

he ta porns ong tetas Sree we yet know of the state of the atmosphere near the 
fact, that the nimbus or rain-cloud, as well as fogs and of the earth ; but we cannot from this infer any- 
mists, is often attracted by mountains, and is seen to thing with certainty regarding the processes that are 
rest upon them, while there is little or norain below. going on in the region of the clouds, or anticipate the 
This, of course, that the hill is of considers nature and extent of future changes in the weather: 
able height and and that the observation in We have repeatedly remarked, in the course of our ob- 
this case holds true, is fully established by the follow- servations, a heavy and long continued fall of rain, 
_—— com: ing a few hours after the hygrometer had in- 

Greatest n the of Kinfaun’s Castle, a rain- dicated an unusual degree of dryness in the lower at- 
quantity gees is on the summit of « hill, 600 feet above mosphere; and, on the contrary, the air passing from @ 
falls on of the sea, and another in the garden at the state of almost complete saturation to great dryness 
mountains. base of the hill, about 20 feet above the sea. ‘The fol- without any rain at all. The barometer is the only in« 

lowing are the annual results of the two for five years: strument by which distant changes in the atmosphere 
can be A pow ad but pte sieht of thas re ve us 

Gogs notice of variations in the weight uid, they do 
bh nas Gonter Gage. not necessarily indicate the approach of rain, In Tact, 

In Dec | In Dee. the only information that this instrument gives us, is 
1814 $3 .84 | 20 .05 the amount of the disturbance that has taken place in 
1815 45 .70 24 .20 nee ie ee When the mercu- pajsation 
1816 52 AS 24 95 rial column, therefore, sinks below its mean height, all jerween 
1817 ' 44 AO 31 OL ' that we can directly infer is, that some change has hap- the fluetu- 
1818 31 .10 28 07 pened, or will soon , in the force or direction of tions of the 
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‘Meteorolo- some occasions, the barometer, after being depressed be- 

-BY- 

— 

Table illus. 
trative of 

that rela- 

stion. 

Remarks 
‘on the 

low its mean height, has begun again to rise before the . 
rain commences. To illustrate these remarks, we shall 
extract from our register the greatest falls of rain that 
have taken place since 1815, with the corresponding 
state of the barometer, and the relative humidity of the 
atmosphere, at 10 morning and evening, confining our- 
selves to those cases in which the quantity of rain 
amounted to an inch in 48 hours. 

Relative 
Rain. | Barometer. Humid. Year. 

10 m. We, [10 m.|10e. 

29.220129.025! 86100! 
28.825|29.030 100, 97 
29.670\29.660, 93, 97 
29.690)29.50 88/100 
29.470}29.525 100, 97 
29.380:29.465) 61| 92 
29.520)29.670} 88, 89) 

— !29.580/29.560; 67) 92 
1.119 29.64029.820) 71) 92 
1.34'' /29.38029.200, 68, 96 
1,120 29.350/28.980 
— (29.51029.555 

1,070 |29.380/29.432 
29.310,29.290 
29,282|29.372 
29.678|29.715 
29.820/29.985) 
29.340/29.250 
29,.240|29.265 
29,24.5|29,240 
29.229'28.935 
29 550|29.525 
30.105, 29.970 
29.792|29.840) 
29.850|29.895 

, {1.338 
1.030 res 

Ge 1.893 

1.361 
an 

Zn 2925 
5 a bs 

1818, 

ri tS 7, {1.169 
1.082 

ees, MSaZz24m 1819, 
1.070 

1.075 
1,062 

86 

June 

S 

PN anrins 

_ The mean height of the barometer, from the begin- 
ning of 1815 to the middle of 1819, was 29.650, and 

above tables the mean relative humidity, at 10 morning and even- 
ing, about 80. The average of the barometer in the 
above table is 29.475, and the relative humidity 88.5. 
The table, however, presents many anomalies from any 
general inference that might be drawn from these facts. 
‘Thus, on the 7th of July, 1816, the barometer was al- 
most stationary at a point rather above than below the 
mean height, not only on that but also on the preceding 
day, though the quantity of rain amounted to an inch 
in 24 hours. It may be alleged, indeed, that the wind 
on that occasion blew from the east; and as an east 
wind, in this country, generally raises the barometer 
two or three tenths above its mean height, the altitude 
of the mercury on that day was as far below what it 
ought to have been, as the average of the preceding ta- 
ble is below the average of the whole period. ‘There 
are cases, however, where this explanation does not ap- 
ply. On the 9th and 10th of June, 1817, and the 26th 
and, 27th of July, 1818, upwards of an inch of rain fell ; 
while the barometer, with a west wind, stood in the 
one case very little below, and in the other considerab] 
above, the mean height. In the former case, indeed, 
the mercury had sunk on the 8th to 29.4, but in the 
latter it was almost stationary’ for several days. 

But the most remarkable fact in the above table is, 
‘the unusual degree of dryness that sometimes existed 
in the lower atmosphere immediately before a consider- 

Y article, shewin 

‘time ceases to supply moisture as 

METEOROLOGY. 
able fall of rain. Thus, on the 26th of May, 1817, the Meteorol , 

relative humidity was 19, and, on the 20th of June, 
1819, it was 38 degrees below the ordinary annual 
mean, though a few hours afterwards rain commenced, 
and in both cases exceeded an inch. It would thus ap- 
pear, that the formation of rain sometimes takes place 
at a great height above the surface of the earth, and is 
altogether ie iy» of the quantity of moisture that 
exists in the lower strata of the atmosphere; 

By. 

But though it may be difficult to assign any satisfac- Anderson’s 
tory reason for the particular facts now stated, 
to be sufficiently clear, that in general the quantity of 
rain that falls at any given place in the course of a year 

it seems estimate of 
the annual 
quantity of 
rain and 

bears a.certain relation to the moisture which can be eyapora- 
held in solution by the atmosphere, at the average tem- tion. 
erature of that place; and that the depth of rain, 

refore, must depend in some degree on the quantity: 
of evaporation. ‘The relation between these quantities, 
as deduced from the law of squecus solution in the ate 
mosphere, may be seen from the table formerly alluded 
to in section 99 of the article HyGromerry, containing 
the quantity of rain for every 5° parallel of latitude, 
compared with another table in section 51 of the same 

the daily and yearly evaporation for 
the same parallels. We have already seen that the 
former of these tables gives an approximation to the 
depth of rain as found by actual observation; and 
though it is difficult, perhaps impossible, to measure 
with accuracy the quantity of evaporation from the sur~ 
face of the ground, the most satisfactory experiments 
on the subject give results coinciding very nearly with 
the quantities given in the table of evaporation. 

From observations made by Dr. Dobson at Liver-.Observa- 
pool, for four years, commencing with 1772, it would tions by 
appear that the annual evaporation from the surface of Dt+ Dob» 

e water in that latitude, amounts to 36.78 inches. 
There can be little doubt, that where the water in the 
evaporating basin is freely exposed to the influence of 
the sun and wind, or even of a latter alone, the quan- 
tity evaporated in the course of a year may amount to 
36 or 37 inches. 

sone 

This, however, is obviously a much Fstimates 
greater quantity than could be dissolved by a column evaporation 
of the atmosphere, whose base is equal to the exposed te high. 
surface, because in the case of even a moderate wind, 
the original rate of evaporation is kept up by a constant 
succession of new columns, whose bases are every in- 
stant coming in contact with the surface of the water. 
It must be greater also than what is actually evaporat- 
ed from the earth ; for though the latter is exposed to 
the influence of both the sun and wind, the surface in 
a short time becomes dry, and the moisture is not drawn 
up from below so quickly as to yield a supply equal to 
that afforded from the surface of water. ‘There is rea« 
son, however, to believe, that the actual evaporation 
from the ground in ordinary cases, approaches nearer, 
than that from an exposed evaporating vessel, to the 
true quantity of evaporation at any given place ; mean- 
ing by this, the quantity which the atmosphere at that 
place would dissolve, were the whole surface of the 
globe covered with water. The ground indeed after a 

uickly as the air is 
capable of dissolving it; but were the surface continu- 
ally wet, the dissolving power of the air, and consequent 
ly the rate of evaporation, would diminish, and perhaps 
as rapidly as the supply of moisture from the earth is 
found to do in the present state of things. But the rea- 
diest, and perhaps, after all, the most accurate estimate 
of evaporation, is found by placing the common evaporat- 
ing basin, or ee in a situation out of the reach of 

 )) ee Pe 
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inhipenes, and sheltered asmuchaspos- That gentleman has shown, by a great variety of well- Meteorolos 

results obtained in this way, conducted and accurate , that dew is never _ 8): > 
the facts to coincide with formed upon any substance till the temperature of that 

to ascertain the -eva- substance has been: reduced below the temperature of 
oration ‘from the earth. the surrounding: here; and’ has consequently 

y a vessel situated as above described, we found proved, that the cold which accompanies dew, precedes 
a the annual evaporation in latitude 56}°, for thelast two instead of ing the production of that fluid. This 

sheltered years, to be as follows: ; indeed might have been inferred from the well-known 
spot. “ ' 1817 . . . 20.991 inches- fact, that.vapour; in passing from the aeriform to the 

a: - 4818... . 20.056 fluid state, gives out instead of absorbing caloric ; 
being a ‘mean of 20.523. The amount from Septem 
1818 to August 1819 inclusive, is 20.765. The annual 
ev. ion, therefore, may be stated at 20.6 inches. 

Drom the the ts mstituted by Mr. Dalton in 
surface of ¥796,and have been detailed under the article 
the ground. Evaporation, it was found that the quantity evaporat- 

hentaees sta certain seemasenen in the mode of 
conducting the experiments, is quantity is.ra- 
ther above than below the truth ; but even admitting 
that there was no source of fi in the observations, 

ing allowance for difference of latitude, 
be 8°, coincides very nearly with 

Both coin- those given above. Both results approximate to the 
quantities deduced by Mr. Anderson from the law of 

pe elena observation. — rhe, 
perhaps appear at t, near 

appronition equality between uantity of rain 
that of evaporation, which some of the preceding 

be as great, or the di of rain as 
small as has been stated, it may be all that there is 
not a sufficient supply of water to permanent 

ings and rivers continually flowing. It is to be re- 
cee ene ren eens teak ype 8 

on mountains, and elevated tracts of country, 

leposited on mountains very quick 
ly arrivesat rocks, which, from their stratified position, 
convey it with little waste to the point where it is to 
issue in a spring, there seems to be little difficulty in 

falls there ie fully edlequ thesuppiy. There is e is fu to x is no 
doubt, in all su pa ee mey aes Mr. Dalton, a 
vagueness and want of ision ; but his estimate of the 
uantity of water annually discharged by all the rivers in 

England, is just as likely to be above as the truth, 

oe Sere 
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ber 

greatly ; 
exceeds what is deposited in plains, or what would fall 

and the formation of dew, therefore, so fur from increas~ 
ing must diminish the cold of contiguous bodies, But 
Dr. Wells has also proved, ina manner equally satisfac- 

, that the surface of the ground, as well as other 
ies, has its temperature uced below that of the 

, by being freely exposed to the clear sky, 
and whatever screens it from this ure, pre- 
vents the reduction of tem Thus he found, 
that on clear and calm nights a thermometer, in contact 
with the frequently stood from 7° to 12°, and on 
one occasion 15° lower than another situated 4 feet above 
the surface ; and of two thermometers which were both 
in contact with the grass, one being freely exposed, and 
the other sheltered by a screen of pasteboard, the form- 
er sometimes indicated a temperature 10° below the 
latter. In cloudy weather, and particularly when there 
was wind, he seldom observed much difference between 
the temperature of the grass and that of the air ; but, in 
such weather, a clear interval seldom failed to produce 
a great reduction of temperature on the surface of the- 
ground, while a passing cloud over'a clear sky gene- 
rally raised the thermometer on in Pee several de- 
grees. Dr, Wells observed farther, when bodies, 
which had been equally spot to the air, were exa- 
mined at the same time, those which had suffered the 

atm 

springs. greatest reduction of temperature had also collected’ 
the atest quantity of dew; and that substances 
which had been exposed to the sky were uniformly more 
dewed than those which had been screened, In proof 
of this, we shall give the result of one ment 
among many that might be produced, and which ap-- 
pears to be perfectly satisfactory. 

“ I bent asheet of pasteboard,” says Dr. Wells, Essay: 
on Dew, p. 15, Ist edition, “into the shape of a house- 
roof, ing the angle of flexure 90 degrees, and 
leaving both ends open. This was placed one evening 
with its ridge u ost upon the same grass plat, in 
the direction of the wind, as well as this could be as-. 
certained. I then laid 10 grains of wool on the mid- 
dle of that part of the grass. which was sheltered by the- 
roof, and the same quantity on another part of the grass 
plat fully exposed to the sky. In the morning, the 
sheltered wool was found to have increased in weight 
only 2 grains, but that which had been exposed to the 
sky 16 grains. Bed 

rom these iments, in a variety 
of ways, Dr, Wells deduced the following = 4y the duced by 
production of dew. On the commonly. received and Dr. Wells 
well-established fact, that bodies. have a tendency to from his. 
throw off caloric by radiation to other, bodies, whose ¢xperi- 
temperature is lower, he that the earth is con. ™*'*- 
tinually radiating its heat to the high and’ colder re- 
ions of the here ; that, in the day time; the ef- 

of this radiation are not sensible, being more than. 
counterbalanced by. the greater influx of heat from the 

Theory te 

direct influence of the sun ; but that during the night, 
when the ing cause is removed, these 
become sensible, and uce the reduction of temper-- 
ature above stated, where clouds interpose, which . 

¥ 



170 
Meteorolo- apettis as a screen in arresting the rays of'heat. Dr. 

gy. 

The opi- 
nion that 
dew rises 
from the 
ground re- 
futed. 

Theory of 
Dr. Wells 
objected to 
by Mr. 
Leslie. 

Wells seems to think, that the interposition of clouds 
operates not only as a screen in preventing radiation 
from the earth, but by actually radiating heat back to 
the ground, and thus restoring a portion of what had 
been formerly abstracted. This, we apprehend, may 
possibly take place when the clouds are low and 
dense, to which indeed Dr. Wells's remark chiefly ap- 
plies; but, in general, their elevation is such, that their 
temperature must be lawer than even the reduced tem- 
perature of the ican But however this may be, 
the cold produced by radiation to a clear sky is suffi- 
cient to account for all the phenomena of dew. We 
have already seen, that the mean point of deposition in 
the atmosphere is about 6° below its mean minimum 
temperature, and that below this point it is no longer 
oo of holding its moisture in a state of solution... W 

en the ground, therefore, is cooled down from 7°to 
12° below the pagar sas the portion of the latter in 
contact with the surface will in general be reduced be- 
low the point of deposition, and must consequently part 
with a portion of its humidity, the quantity deposited 
béing proportional to the reduction of temperature, and 
the previous state of the air with regard to moisture. 
‘It appears accordingly from ‘Dr. Wells’s experiments, 
what might be inferred from the theory, that though of 
two similar substances examined at the same time, the 
coldest was always the most dewed, it did not uniform- 
ly happen, that on different nights, or even at different 
times of the same night, the quantity of dew was pro- 
portional to the reduction of temperature alone. “Thus 
during two nights,” says Dr. Wells, p. 43, “ on which 
grass was 12° or 14° colder than the air, there was little 
dew ; while on the night whiclr afforded the most copi- 
ous dew ever observed by me, the cold possessed by 
the grass beyond that of the air was for the most part 
only 3° or 4°.” It is deeply to be regretted, that in 
none of his experiments did Dr. Wells employ Leslie’s 
hygrometer, the state of which, at the time of his obser- 
vations, could not have failed to give them a precision 
which they can never otherwise possess. 

The opinion which: has sometimes been entertained, 
that dew is entirely produced by vapour emitted from 
the earth and vegetable substances, has. been satisfac« 
torily refuted by Dr. Wells, at least in so far as he has 
demonstrated, that a great proportion of it is deposited 
from the atmosphere. He has also examined at consi- 
derable length, some of the objections that may be 
urged against his theory, and has thus been led to dis- 
cuss various collateral subjects of considerable interest. 
But for these we must refer to the treatise itself. We 
would only observe, that the principle which he has as-- 
sumed as the foundation of his theory, affords a satis- 
factory explanation of all the phenomena accompanying 
the production of dew, and that none of the apparent 
anomalies hitherto observed are sufficient of themselves 
to set that principle aside. It is in the adoption of 
this principle indeed, that the chief merit ef Dr. Wells 
consists, as many of the facts which he states had been 
previously made known by the experiments of Mr. Six 
of Canterbury, and Dr. Wilson of Glasgow. 
When the Essay on Dew first made its ap; nce, 

it excited considerable interest in the scientihe world, 
and for some time the accuracy of the theory there ad- 
vanced seemed to be generally admitted. Oflate, how- 
ever, a very formidable attack has been made on the fun- 
damental principle of that theory, and from a quarter 
which renders it particulary deserving of notice. Mr. 
Leslie, after having assigned to Dr. Wells “the merit of be- 
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ing the first who distinctly attributed the formation of dew Meteorole- 
to the previous cold induced on the ground from the as- __&y- 
pect of the sky,” and admitted that “this cooling of ““Y"™” 
substances from exposure is at least one great source of 
dew,” proceeds to express his «that the expli- 
cation of this primary phenomenon should haye been a 
sought for from the very loose, cumbrous, and vision- velit 
ary hypothesis, concerning what ‘is gratui called 
radiant heat iy ya h ae whieh he a as “‘re- bs 
pugnant to e principles of sound philosophy,” and 
as “ obtaining faves ely from the blind aesteaeioni 
pea) the pare A prone to entertain for whatever 
u e reasonin, ; and appears cloudy and mys- 
terious.” The pridi Je which Mr. Leslie See aaaal o> 
substitute for radiant heat, in explaining the phenome- 
na observed by Dr. Wells, is of cold pulsations 

. from the higher regions; but to do justice to the hy- 
pothesis, it will be necessary to state it in the author's 
own words. After explaining the diffusion of heat Lestie’s 
through the atmosphere, in a manner ‘similar to the theory. 
propagation of sound, he thus proceeds: “ But the 
same pulsatory system will enable the atmosphere to 
transmit likewise the impressions of cold. The shell of 
air adjacent to a frigid surface becoming suddenly chills 
ed, suffers a se ers contraction, which must ex- 
cite a concatenated train of pulsations. This contrac- 
tion is followed by an immediate expansion, which 
withdraws a portion of heat from the next su i 
shell, itself now in the act of contracting ; and the tide 
of apparent cold, or rather of deficient heat; shoots for 
wards with diffusive sweep.” i k 
Now it must appear obvious, we think, that upon More ob-* 

this rag Yo the frigorific pulses which Mr. Leslie sup- J¢ 
poses are showered down from the higher regions, never. ey abet, 
can communicate to the earth a greater degree of cold. Welle 
than they had previously communicated to the atmo- — 

here. When the last pulsation reaches the surface of 
the ground, it will deposit its load of cold, if we may 
use such ar expression, or abstract from the earth a 
quantity of caloric proportional to its reduction of tem- 
perature below that of the earth ; but if the latter be 
the eolder of the two, instead of abstracting, the shell of 
air will deposit heat, and tend to bring the ground to 
the same temperature with itself. The moment that 
the lowest film, or indefinitely small wave of air, comes 
in contact with a colder surface, it is precisely in the 
same circumstances with the highest one where the 
pulsation commenced ; and should the temperature of 
the ground, therefore, be reduced by any means below 
that of the atmosphere, a concatenated train of pulsa- 
tions ought, upon Mr. Leslie’s principles, to commence 
at the surface of the earth, and proceed upwards: till 
they arrive at a still colder region. Nor will it at all 
remove this objection, tosay, that the pulsations from 
above more than counteract those from below, in con- 
sequence of the former being at a lower temperature 
than the latter. Admitting that the descending wave 
is the colder of the two, and not only arrests the pro- 
gress of the other upwards, but y. propels it back 
again towards the earth, it still remains to be explained 
how the surface of the comes to have its tem« 
perature reduced below that of the body by which it is 
cooled, as was found to be the case by Dr. Wells and 
other observers. According to Mr. Leslie’s theory, the 
atmosphere is not merely the medium by which the cold 
pulsations are conveyed, without having its own tem- 
perature affected by them. These pulsations are, in 
fact, the contractions which take place in the atmo-« 
sphere itself, in consequence of the successive abstrac« 

; 
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__ tum, so that the degree of cold w timately reaches 
—Y— the surface of the ’ be more than a Ae 

previously reduced. If it be said, that these 
cold reach the earth without expending their 
cooling onthe then we are at a loss 
to see any thing else in this than the “ sand un- 
phil ical” principle-of radiation, or in what re- 
spects Mr. 's theory differs from that of Dr. Wells, 
except that the latter ascribes the cold induced on the 

which of the two the aot « cloudy mye 
ous” be io applied, it is not very difficult we 

The indica think in ee that the real . ut it 4 t the ity of 
Hons of the Frigori ilees Sion clear oh is established by the Bthrio- , = scope mey of an instrument lately constructed by Mr. 
te cx- Leslie, and to which he has given the name of £thrio- 
plained on Scope. This instrument is nothing more than the dif- 

i laced in hollow of an ob- 
cup of or silver, having the sen- 

in the axis, and the other, which is covered 
with silver leaf, 1 in the cavity, and nearly in 
contact with the side of the cup. When the instru- 
ment in this state is freely exposed to the sky, the ball 
in the focus of the cup suffers a diminution of tempera- 
ture, the enclosed air is contracted, and the liquid rises 
in the tube towards the ball, indicating a difference of 

perature between the two balls which in some cases 
amounts to 50 millesimal This effect is as- 

by Mr. Leslie to “ an impression of cold shot 
downwards from the higher regions ;" but the pheno- 
menon is just as easily accounted for on the principle 
adopted by Dr. Wells. The radiation of heat to the 
sky, from the sentient ball of the 2thri , is aug- 
mented by that ball being placed in the focus of a 
metallic cup, which is itself radiating heat towards the 
mor exactly as in the case of a heated body 

Nag jv orange Fp gee . Were the 
joscope exposed by itself, it would 

beat only from the side directed towards the 
by being placed in the focus of the cup, .ra- 

re 

Mr. Leslie's theory, nor does it at all militate against 
pr po cea: eaeemipar inion regarding the radiation 

: of caloric. See our article Coup. 
_ Other facts Various circumstances besides those already men- 
stated by tioned, occurred to Dr. Wells in the course of his ex- 
Dr. Wells periments, which tend to confirm his ; of the 
we? production of dew. Thus he found that substances, 

» sheory. eo eer which readily receive heat by 
| conduction, but which radiate slowly, were, ceteris pa- 
| ribus, less dewed than bodies possessing different qua- 
} Se ee Ce ee ee 
\ night was uniformly colder a el walk, evi- 
' ing to the different quantities of heat which 

they regs the interior of the 
ground; and that on the same principle filamentous 
and downy substances become aie all others. 
The influence of wind in preventing a reduction of 

map 

Per Cader 

every int of its surface. This — 
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temperature on the surface of the earth, even when the Meteoroto- 
sky is clear, he ascribes not to its diminishing the _ &Y- 
guantity of radiation, but to its bringing successive rns 
portions of warmer air in contact with the ground, so 
that no dew can be formed till the whole of the air 
thus agitated is cooled down to the point of deposition. 
The same cause will account for less dew being depo- 
sited on mountains than on plains. 

Some philosophers have ascribed the cold observed Evapora- 
on the surface of the ground to evaporation, and there tion not 
can be no doubt that, in certaip circumstances, a con- te 
siderable reduction of temperature may in this way be the, ae 
produced. We have frequently observed congelation mena stat- 
going on in moist places during a brisk wind, while the ed above. 
temperature of the atmosphere at the height of a few 
feet was as high as 40°, and have more than once seen 
an icicle forming at the bulb of a moistened thermo- 
meter, while a contiguous dry one indicated a tempe- 
rature of 38° or 39°. It is impossible, however, upon 
this principle,- to account for many of the phenomena 
observed by Dr, Wells. If the cold were produced 
by evaporation alone, the difference between the tem- 
perature of the ground and that of the atmosphere 
néar it, would diminish as the air became moist, and 
would disappear altogether when the latter was com- 
pletely saturated. But the cold observed by Dr. Wells: 
continued Jong after a deposition of moisture had 
taken place, and when not only evaporation must have 
ceased, but caloric must have been disengaged or be- 
come sensible, by the v ing into a liquid 
state. Besides, tion could have nothing to do. 
fe a age mame Rts a hee ph Oe a 
stances exposed in a state of dryness, not in con« 

Sven the eee of the ground, after the de- temperature e » Formatio 
position of moisture has taken place, is at or below 32°, of boar 7 
the dew is congealed and becomes es mee Accord. frost. 
ing to the experiments detailed above, this may ha 
when the temperature of the atmosphere, a few fect 
above the surface, is considerably above 40°.. We have 
often observed a copious hoar- after a clear and 
calm night, though the minimum temperature, as in- 
dicated by a self-registering thermometer, not 
been lower than 41° or 42°. The theory advanced by 
Dr. Wells satisfactorily explains this curious pheno- 
menon, as well as the practical utility of the method 
frequently ad by gardeners for preserving tender 
plants, by laying or suspending over them any covers 
ing, however thin, that serves to screen them from 
exposure to a clear sky. 

e cannot conclude this article without expressing Pian ofs 
our regret, that the application of the principles de- meteorolo- 
vel by the inulin’ of Leslie, Anderson, and gical jour- 
Wells, has hitherto so seldom found a place in meteor- ™!- 
ological journals. To the laborious experiments and 
profound investigations of these eminent individnals 
the science has been deeply indebted; but it still re« 
mains for meteorologists to bring these discoveries to 
the test of daily observation, in order to confirm or 
correct the principles on which are founded, In 
illustration of this remark, as well as of some other 
observations that have been made in the course of this 
article, we submit the following plan of a meteorolo« 
ical journal, which, as extensive as any we 
ve yet seen, still admits of some important 

and improvements, 
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Plan of a Meteorological Journal. 
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In examining meteorological tables, the difficulty of 
perceiving at once the extent of the fluctuations that 
take in the temperature and pressure of the at- 
mosphere is a frequent and just subject of complaint ; 
and to remove this difficulty, a very simple expedient 
has been pr , and is now frequently adopted. 
This method is represented in Fig. 10, where the 
horizontal lines denote the degrees of the thermome- 
ter, and the spaces between the vertical lines repre« 
sent the days of the month. The extreme elevations 
and d ions of the instrument, or the points at 
which it stands at the hours of observation for every 
day, are marked on the diagram, and the line joining 
these points exhibits at one view the fluctuations of 
temperature. A similar diagram is employed to re« 
present the elevations and depressions of the barome- 

ter. The necessity of this method however is, in some 
measure at least, superseded by entering in a rate 
column, as in the above plan, the daily range of both 
instruments. That of the thermometer is found by 
subtracting the maximum from the minimum, and an 
lata ete to that of the barometer, by taking the 

erence between the observations at 10 morning and 
evening of the same day, which is entered in the 7th 
or 8th column, according as the mercury has risen or 
fallen, and also the difference between the observations 
at.10 on the evening of the one day and 10 on the 
morning of the following day, which is entered in the 
9th or 10th column. The sum of these two differen- 
ces is then carried to the last column, as the amount 
- the barometrical range for the whole twenty-four 

ours. 

HycromeTer. WEATHER. 

Anderson’s Formula. General Remarks. 

Point of Depos. (Quant. Moisture. 
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The particulars m the above plan, which, as far as 

we know, are not to be found in any other table yet 
made public, are the results of Anderson’s formula, 
as already explained, viz. the point of deposition, or 
the temperature at which the atmosphere would begin 
to deposit moisture; the actual quantity of moisture 
contained in 100 cubie inches of air, expressed in de- 
cimals of a grain; and the relative humidity, or quan- 
tity of moisture expressed in hundredths of what would 

oduce complete saturation. In addition to these, 
owever, it would be desirable, we think, to ascertain 

the following facts. 
3 

Ist, The lowest point to which the temperature of 
the ground sinks during the night, and which might 
be found by exposing a minimum thermometer on the 
grass, and recording the result in the morning ; and 

2dly, The, greatest depression of the hygrometer, 
both at the surface of the and. a few feet above 
it, which might be ascertained by the self-registering 
hygrometer formerly explained. Were these instru- 
ments generally employed, every meteo ical jour- 
nal would exhibit a a of eames could: 
hardly fail both to give greater precision to the dis~ 
coveries that have already been made, and to extend 

— 
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METHODISTS. A college of physicians who are 

said to have arisen at Rome in the dave of Nero, and 
to have lasted 300 years, were called Methodiste, from 
the regimen under which they put their patients. In 
the church of Rome, a species of polemical divines are 
called Methodists. In England the term Methodist, 
and Methodistical, is applied by way of sarcasm to the 
stricter professors of religion, although they may be re- 
gular members of the church of England, and never 
enter the doors of any conventicle. This use of. the 
term is scarcely known in Scotland. a ON 
METHODISTS, as the distinctive appellation of a 

religious community, is now universally understood as 
designating the followers of the famous Mr. John Wes- 
ley. We indeed hear and read of Calvinistic and Ar- 
minian Methodists, the former being the followers of the 
Rev. George Whitefield, and the latter, of Wesley: but 
for many years the general term Methodist, as marking 
a sect of religionists, applies to those only who adopt 
the doctrine and discipline introduced by Mr. Wesley 
and his coadjutors. The Calvinistic Methodists.or Con« 
gregationalists bear a near resemblance to the Puritans 
of a former age, being, generally speaking, deeper di- 
vines, and more systematically correct in their doctri- 
nal opinions ; for though they have no formula, or creed 
professedly, yet the books approved among them, and 
the account which members on admission give of their 
fuith, plainly mark them as Calvinists at least of the Sub- 
lapsarian kind. But this article regards the Methodists 
as a distinct body closely affiliated and known to each 
other in every quarter of the globe. In November, 
1729, Mr. John Wesley being then a Fellow of Lincoln 
College, Oxford, Mr. Charles Wesley his brother, Mr. 
Morgan, Commoner of Christ Chureh, and Mr. Kirk- 
man of ‘Merton College, set apart some evenings for 
reading the original Scriptures and prayer. Some time 
after they were joined by Mr. Ingham of Queen’s Col- 
lege, Mr. Broughton.of Exeter, and Mr. James Hervey ; 
and in»1735, by the celebrated Mr. George White- 
field. They soon began to leave occasionally the more 
private fellowship meeting to visit the prisoners in the 
castle, and the sick poor in the town. They also insti- 
tuted a fund for the relief of the poor, to support which 
they abridged all superfluities, and even many of the 
comforts of life. Their private meetings became more 
and more of a religious character, They observed ‘the 
fasts of the ancient church every Wednesday and Fri- 
day, and communicated once a-week. “ We were now,” 
says Mr. Wesley, “ fifteen in number, all of one heart 
and of one mind.” Their strict deportment soon at- 
tracted the attention of the college censors and stu- 
dents, who branded them'with many opprobiious epi- 
thets, such as Sacramentarians, the Godly Club, and 
afterwards Methodists. The sneers of the young men 
they seem to have regarded little ; but when some of 
the seniors of the University were offended, Mr. John 
Wesley wrote to his father, the venerable Rector of 
Epworth, and to other gentlemen of learning and piety 
for advice. The following’sentences from iss er's 
answer will shew his spirit. “ And’ now as: to ‘your 
designs and employments, what can I say less of Giens 
than valde probo ; and that I have the highest»reason 
to bless God, that he ‘has’ given me two sons together 
at Oxford, to whom he has given grace and courage to 
turn the war against the world and the devil, which 
ig the best way to conquer them ; they have. but one 
more enemy to combat with, the flesh. I think I must 
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adopt Mr. Morgan to tp tl a your Methodists. 

er Charles ; and when I have a ternion to 
ite that war wherein’ I am now “ Miles Emeritus, 

shall not be ashamed when’ they speak with their 
enemies in the gate.” When I was an under y 
I visited those in the Castle there; ‘and reflect on it 
with pleasure to this day. Walk as» itly as you 
can, but not fearfully, and my heart and prayers are 
with you.” Whatever effect obloquy might have 

bro’ 

some of the members of this'select class, Mr. John Wes-~ - 
ley, as wellas his brother, and several others, remained 
unshaken, He puzzled his opponents with questions 
concerning the reasonableness:of iis conduct: -He did 
more ; he confounded them by an uniform regularity 
of life, and an astonishing proficiency in his studies, 
Mr. Morgan, one of the most active members, was soon 
after this removed by death ; occasioned, according to 
the representation of enemies, by fasting and excessive 
austerities ; a very uncommon cause of dying at Ox- 
ford, or any where else. His character rane: det de by 
Mr. Samuel. Wesley, jun. in a poetic tribute.to his me- 
mory, under this text, from the book of wisdom, “* We 
fools accounted his life madness.” In the spring of 1735, 
Mr. John Wesley was called to attend his dying father, 
who desired him to present to Queen Caroline, a book he 
had just finished. Soon after his return to Oxford, he 
went to London on this account, where he was strong- 
ly solicited’ by Dr. Burton, one of the trustees for the 
new colony at Georgia, to;go there to preach to the 
Indians. At first he peremptorily refused. He parti- 
cularly mentioned the grief it would occasion to his 
widowed mother. The case being referred to her, she 
is said to have made this reply: ‘“ Had I twenty sons, 
I should rejoice that they were all so employed, though 
I should never see them more.” His way appeared 
now. plain; and he made arrangements for this en- 
terprize. On Tuesday, October 14,-1735,-he set off 
from London for Gravesend, accompanied: by Mr. 
Ingham, Mr. Delamotte, and his brother Charles, to 
embark for Georgia. There were:six-and-twenty Ger- 
mans on board, members of the Moravian church ; with 
whose Christian deportment. Mr.. Wesley was much 
struck, and immediately set himself to learn the Ger- 
man language, in order to converse with them. ‘The 
Moravian bishop, and two others of ‘his society, began 
to learn English: He now began to preach extempore, 
which he afterwards made his constant practice during 
his life, and yet he wrote much. 

The piety.and devotion which Mr. Wesley and his 
companions manifested during the voyage was highly 
commendable, and indicated a becoming impression of 
the importance of their undertaking: but, ‘owing to 
some disagreeable circumstances; Mr. John Wesley re- 
turned to England without having made much pros 
gress in the proposed object, and was succeeded by his 
valued friend Mr. George Whitefield, who: arrived at 
Savannah on the 7th May 1738, and was received by 
Mr. Delamotte, and many of Mr. Wesley’s. hearers. 
It: may be ris noti success ‘which attended 
Mr. Whiteliek ’s labours in this quarter of the globe, 
He laboured with’ great zeal,’ and-was honoured to be 
useful. He returned to England in the close of the 
same year to receive priest’s orders: :On his return to 
‘America, in 1789, he landed at Philadelphia, and ime 
mediately began his spiritual labours, which he cons 
tinued as he passed through the colonies of Virginia, 
Maryland, and Northand South Carolina, being attend~ 

“s 
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pon his arrival at Sa- 

tions of his friends. Upon his third visit to the wes- 

his sixth voyage to Georgia, he re- 
of the governor and principal 

were so extensive, he formed no separate ccn- 
— In the intervals of his visits to Ameri- 
ca, he frequently made tours to Scotland and Ireland, 
where he attracted numerous assemblies, and always 
made a | impression by his ence; but 
having di in doctrinal sentiment from Mr. Wesley, 
and never having formed the idea of'a te associa- 
tion of itinerants and of members, he can scarcely be 
considered as the head sD pe Mr. Wesley is 

the Methodists, of whose rise, progress, 
doctrine, and discipline, we shall now give a very 
brief account. 

es in general were shut against him. His converts 
nO alee ery Swe a a , a8 
he and his companions had formerly done at Oxford 
They then agreed that they would meet t once 
a week, “ to confess their faults one to another, and 
on a eee nen rae a should 

divided into several bands, or little com , none 
of them of fewer than five, or more than fen 8; 
that every one in order should speak as freely, plain- 

in the established church, and it i 
remarkable hs shvinys euneidirved Satiaitaianen. 
ber of it. His plan seems to have been to promote a 
reformation in 

175 
mentary to the accustomed ceremonial. He is, with- Methodists. 
out seeming to have intended it, the founder of the ““Y——~” 
most numerous and remarkable religious sect of which 
we have account in ancient or modern times. 

It retotnny A acknowledged, however, that the doc- 
trine Mr. Wesley taught is not strictly according to 
the thirty-nine articles. 

The Methodists are »professed Arminians. They 
deny the doctrines of election, and the certainty of the 
saints’ perseverance. 

Tn regard to original sin, and the extent of human 
inability, it is not so easy to say what are their pre- 
cise opinions. They seem to hold, that the effect of 
the mediation of Christ in regard to all men is, that 
they may, by the use of the means put in their power, 
secure their salvation. They certainly go very far in 
asserting the attainableness of perfection in this life. 
They ground their doctrine on this subject upon 
such texts as these: ‘“ Be perfect.” “ Herein is our 
love made perfect, that we may have boldness in the 
day of judgment, because as he is, so are we in this 
world *.” It is proper farther to notice, that while 
they deny, as above mentioned, the doctrine of election 
as taught by the Calvinists, they hold that certain per- 
sons and churches have been elected, and that great 
events are fore-ordained. It is affirmed by respectable 
authority, that when Mr. Wesley preached in Scotland, 
he was more cautious in expressing his sentiments on 
this subject, knowing the Calvinistic creed of the Scot« 
tish people. Whatever may be in this, it is certain 
that his modern followers have not always been so 
accommodating. Of late years many of their most 
eminent > a have brought forward their opin 
ions on these points with much zeal, and even in a 

. controversial form. Certain it is, however, that the 
Methodists never have made much pro; in North 
Britain, owing to the hold which the doctrine of the 
Westminster Confession has upon the minds of the 
Scotch le, and, it is but fair to add, owing to the 
residence of the clergy, and the decorous character of 
the people in general, which may be supposed to make 
them less accessible to the impressions of terror, one 
or sect dyedae pve he which the ede ws 
at ing u e minds of men, It ma 
pa apy parbeeh inspection which the on of Mee 

y thodism authorize, as to the very feelings and private 
exercises of each individual, does not accord with the 
taciturn, prudent, and independent genius of our people ; 
and perhaps the levy of one shilling quarterly, for the re- 
newal of tickets to constitute full membership, may ope- 
rate in part as an obstruction. Of late, it became a mat- 
ter of conference whether Scotland should be relinquish- 
ed, as bearing heavy on the funds of the society, or whe- 
ther greater exertions should be made. The latter al- 
ternative was adopted; and by employing some of their 
most eloquent preachers, by erecting better places of 
worship in more prominent situations, and their usual 
attention to the cultivation of vocal music, they may 
arene y gain their object, unless similar means are em~- 
ployed by the jans, and more accommodation 
provided in our large towns for the increasing popula- 
tion. When we look to England and Wales, the 
New World, we see the triumphs of the Methodists. 
Their numbers are very and every year increasing. 
By the account of the 76th annual conference, held at 
Bristol in July 1819, it appears that no fewer than 6905 
have been to their society during the past year : 

* It is a question put by their class leaders, “ ee ees 

= iy? 



Methodists. that in Great Britain they have $18 stations, each em- their feelings as to prayer and praise at all times, and Methodists.” 
—"r~—" ploying at the least two preachers, and in chief towns on all occasions,—for example, while the minister is en« “—-~——" 

three or four ; in France, they have four missionary sta- 
tions ; in Gibraltar, one ; in Brussels, one; in Ceylon and 
continental India, upwards of twenty missionaries; in 
Africa six, and more requested ; in the West Indies, up- 
wards of forty ; inthe British provinces of North Ame- 
rica, (where the Church of Scotland has done so little,) 
the Methodists have forty-five preachers. 

For their zealous exertions in the conyersion of the 
negroes in the West Indies, in which Dr. Coke, lately 
deceased, laboured so indefatigably, the methodists de- 
sexve well of the:Christian world.. Indeed, had it not 
been for them, our countrymen: in these islands would 
have had scarcely any sa yeep of Christian in- 
struction and public worship. As yet they are the chief 
labourers in: British America. 

There have been, from time to time, partial separa- 
tions from the methodists, concerning the administra- 
tion of the sacraments, service in church hours, &e. 
but the most formidable divisions have been those res 
lative to the nature and exercise of religious liberty, 
and to the forms of church government. Disputes on 
these subjects have produced the Methodist New Iline« 
rancy, and the Society of Revival Methodists. At the 
h of the former was Mr. Alexander Kilham, who 
published a book, entitled the Progress of Liberty 
among the People called Methodists, in which he expo- 
sed the alleged defects of the « Old Plan,” and propo- 
sed a form of church government on a broad and libe- 
ral basis. He argued that the whole power of church 
government was engrossed by the preachers, and that 
the people were not represented in the meetings of con- 
ference, in other words, their General Assembly. We 
cannot pronounce on the merits of the question. When 
the conference assembled, Mr. Kilham was unanimously 

‘expelled the connection. ‘The minutes of the trial were 
published, and every preacher signed his name to a 
paper, testifying his approbation of the sentence. A 
declaration of allegiance to the conference (held at 
Leeds, July 31, 1797,) was drawn up, which was sign- 
ed by all the preachers present excepting Messrs. Thom 
and Eversfield ; a third, Mr. Cummin, signified his dis. 
sent by letter. “ They, (says Mr. Myles, in his His- 

. tory of the Methodists,) jomed Alexander ‘Kilham, and 
made a schism, under the name of the New Itinerancy.” 
The division thus originating amounted to about five 
thousand. In the year 1806 they had nineteen cir. 
cuits, thirty travelling or circuit preachers, and about 
sixty local preachers. They purchased a large and ele- 
gant meeting house, called Gibraltar Chapel, in Church 
Street, where there is an extensive burial ground. The 
Revival Methodists form a numerous body of the Wes 
leyan Christians. They are not, however, all of them 
formally separated from the old connection, though 
they have, in many towns, separate places for religious 
worship. In Manchester, Liverpool, Leeds, Stockport, 
Preston, and Macclesfield, they are numerous. In the 
latter place they have lately built a neat chapel, having 
been long separated from the old connection. The 
have published their rules in asmall pamphlet, entitled, 
* General Rules of a Sociely of Christian Revivalists, 
at Macelesfield, with a preface, containing a declaration 
of doctrines.” They are distinguished chiefly, by their 
claiming as a Christian privilege a right to indulge 

gaged in preaching. No idea can be formed of their 
number, as they are diffused, more or less, among the 
general body of methodists, ; Th ret 
We are unwilling to pronounce upon the compara- 

tive value of Methodism, and the evils, which have 
more or less accompanied it. The enemies of the 
Methodists say, they have contributed to fill the asy~ 
lums of lunacy ; whereas, it is beyond question that 
they have in a thousand instances been the means of 
reclaiming the most vicious and depraved characters. 
They have. been. re, d as the most formidable 
enemies of the establishment; but they have done 
much good among many who might never have sought 
more connexion with the church, than to procure bap- 
tism, marriage, and burial. It is certain they are, 
generally speaking, good members of society, and 
very peaceable subjects. They are in general, tem- 
perate, both in food and dress. . They avoid all places 
of public amusement. They are very kind and» sym- 
pathizing to their poor and distressed members. They 
make a business of religion more than the.generality of 
Christian professors. Impartiality requires that we 
just hint at the defects and errors prevalent among 
them. If we judge from the Monthly Magazine, edit~ 
ed by one of their most.respectable members, it is un- 
deniable that too many of their members are guided 
in their determinations by feelings and_impressions :. 
that they are too apt to magnify common ‘events as 
bordering on the miraculous: that their fixing always 
the day, and even the moment,of conversion, endan« 
gers presumption on the one hand, or distracting fears 
on the other; that their regular detail of each indivi« 
dual’s experiences and inward conflicts, seems neither 
rational nor scriptural, and leads to many errors ; and 
that the practice of lay preaching is apt:to expose the 
work of the Evangelist to. contempt, Moreover, their 
system of itinerancy, and circulation of preachers, which 
is one of the most striking features of their whole plan, 
seems not to accord with the Scriptural descriptions of 
the relation between pastor and flock, and encourages 
a superficial religion, instead of Christian edification. 
But what Mr. Wesley said.of himself, may be regard- 
ed as applicable to most of the preachers of his cons 
nexion—“ I know, were I myself to preach one whole 
year in one place, I should preach both myself and 
most of my congregation asleep.”—‘‘ We have found, 
by long and constant experience, that a frequent change 
of teachers is best.” Upon the whole, Methodism 
seems better calculated to rouse the careless, than to 
build up believers :—to:stimulate the zeal. of the Chris- 
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tian world, than to form or regulate churches :—to-ex= — 
cite men to seek spiritual food, rather than regularly 
to administer it. Let Methodists learn from the pious 
members of the establishments, more regard to order, 
and to sober mindedness; but letall the churches learn 
from them more fervour in devotion, more blameless~ 
ness of conduct, more brotherly affection, and a con- 
versation which becomes the Gospel. Wesley’s Life 

Coke and Moore. Myles’ History of the Methodists, 
hristian Observer, vol. viii. Arminian Magazine. 

Quarterly Review. Wesley and Coke’s Journals, Flet« 
cher of Madeley’s works, entitled, Checks to Antinos 
mianism, &e. 
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Mexico, 
Town of. 

Antiqui- 
ties. 

Population. 

Ecclesias- 
tics. 

Floating 
gardens. 
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of the ground, is conducted over arches for no more 

than a third part of the space. ‘The ancient dikes, or 

causeways, still exist ; and others have been formed 

across the marshy grounds, which at once serve the 

purposes of roads for carriages, and of mounds to re- 

sist the overflowings of the lake. There are few re- 

mains of Mexican antiquities to be found in the capi- 

tal, The ancient temples, or teocallis, which were 

truncated pyramids, with a broad base, and frequently 

150 feet in height, covered with wooden cupolas and 

altars, (see p. 194,) were so much used during the 

siege as places of defence, that most of them were de- 

stroyed in its progress, and the rest afterwards thrown 

down, partly as being heathen monuments displeasing 

to Popish bigotry, and partly as furnishing strong-holds 

to the Indian insurgents. “The few remaining relics of 

Mexican art are the dikes and aqueducts ; the stone of 

the sacrifice; the great calendar monument; the co- 

lossal statue of the goddess Teoyaomiqui, which lies 

covered with a few inches of earth in one of the gal- 

leries of the university; the Aztec manuscripts, or 

hieroglyphical pictures, painted on agaue paper, stag- 

skins, and cotton cloth, which are preserved rather 

carelessly in one of the archives of the viceroy’s pa- 

lace; the foundations of the palace of the kings of 

Alcolhuacan at Tezcuco; the, colossal. relievo, traced 

on the porphyritical rock called Penol de los Banos ; 

with several other objects, which are considered as re« 

sembling the works of the ancient Mongol race. 

The population of Mexico, according to the most 

recerit and certain data, amounts to not less than 

135,000, or 140,000, including the military, who are 

seldom fewer than 5000 or. 6000. According to M. 

Humboldt, the whole may be classed under the fol- 

pata heads— 
hite Europeans ‘ . 2,500 

White Creoles . . : 65,000 

Indigenous, (copper-coloured) 33,000 

aan mixture of Whites Tt 26,000 

ndians eg ha le 

Mulattoes “ “ : 10,000 

137,000 

There are 23 male convents, containing about 1200 

individuals, of whom 580 are priests and choristers ; 

and 15 female convents, containing 2100 individuals, 

of whom nearly 900 are professed ah gre The 

market of Mexico is abundantly supplied with provi- 

sions, particularly with roots and fruits of every de- 

scription ; which may be seen every morning at sun- 

rise brought down the canals in boats by the Indians, 

along with a great quantity of flowers, The greater 

art of these roots are cultivated on the chinampas, or 

floating gardens, in the adjoining lakes. These gar- 

dens are known to have been in use as far back as the 

end of the 14th century, and are supposed to have 

been suggested by the natural occurrence of small 

portions of earth covered with herbs, and bound toge- 

ther by their roots, detached from the banks, and float- 

ing on the surface of the water, or sometimes uniting 

together so as to form small islands. They were after- 

wards artificially constructed, by makin rafts of reeds, 

rushes, roots, and brushwood, covering these with black 

mould, naturally impregnated with muriate of soda, 

put gradually purified from the salt, and rendered fer- 

tile by washing it with the water of the lake. Some 

of these gardens are moveable, and driven about by 

the winds; but others are anchored, or attached to the 

shore, and are towed, or pushed with poles from one 

MEXICO. 
spot.to another. Frequently a cottage is built upon 

them for the penn PE yee i aoe acts as keeper 

or guard for a whole group. — are usually 328 het 

in length, by 16 or 19 in breadth, rising about 3 feet 

above the surrounding water; but mat of them have 

now become fixed, lying along the canal, and separated 

from each other by narrow ditches. The edges of these 
squares, formed in this manner, are generally orna- 
mented with flowers, and sometimes with a hedge of 

rose-bushes. On a soil thus constantly refreshed with 

water, the vegetation is extremely vigorous ; and a 

great variety of vegetables, particularly beans, peas, 

pimento, toes, artichokes, and cauliflower are raise 

ed upon them. 

Mexico, 
Town of, 
—— 

The town of Mexico is searcely less endanger
ed by in- Inunda- 

undations than that of Lima by earthquakes; and inevery tions. 

20 years at least, has been 
flowing waters of the neig 
lakes, except that of Tezcuco, are on a higher level than 

the city ; and even the bed of this nearest lake is progres« 

sively rising by the accumulation of mud, while the pav- 

ed streets of Mexico remain a fixed plane. These inunda~ 

tions occasioned less inconvenience in the old city, when 

the inhabitants were accustomed to live much in their 

canoes, and when the houses were so constructed, that 

boats could pass through the lower storey. But the 

losses experienced in the modern city were much greater, 

and more alarming to the inhabitants, who have been 

obliged to abandon the old Indian system of dikes or 

mounds, which were found insufficient to repel the 

floods, and have adopted the plan of canals of evacua- 

tion to carry off the superabundant waters. At one pe- 

riod, in consequence of these works being interrupted, 

Mexico remained inundated for five years from 1629 

to 1634. The greatest wretchedness prevailed among 

the lower orders ; all commerce was at a stand; and it 

atly injured by the over- 
bouring lakes. All these 

was only by frequent earthquakes openi the ground 

of the valley that the waters were removed. At length, 

after various schemes and delays, an immense outlet 

through the mountains to the north-east was completed 

in 1789, called the D 
one of the most gi 
cuted by man, and which, if filled with water to the 

depth of $2 feet, would allow the largest ships of war to 

sass. ‘The canal is more than four leagues and a half in 

ength ; and a fourth part of the whole is cut through 

the hills of Nochistongo. For the space of 11,482 feet, 

the depth of the cut is from 98 to 131 feet ; and at the 

highest of the ridge, for the space of 2624 feet, the 

perpendicular depth is not less than from 147 to 196 

feet, while the breadth at the top is from 278 to 860 

feet. But, in spite of all the means which have been 

used to secure the capital against inundation from the 

north and north-west, it is still exposed to t risks 

from the adjoining lake of Tezcuco, for the drainin 

of which a canal is begun to be executed, which wi 

extend above 104,660 feet, and cost £125,000. These 

operations have proved fatal to multitudes of Indians, 

who are compelled to labour in the public wor
ks to the 

neglect of their own domestic affairs ; and who, besides 

perishing in great numbers from disease and casual- 

ties, are reduced to a general state of spat 

The environs of Mexico present a rich an 

arance, when viewed in the mornin, 

of the cathedral, or the hill of Chapo The eye, 

(says M. Humboldt,) sweeps over a vast plain of care- 

y cultivated fields, which extend to the very feet of 

the colossal mountains covered with perpetual snow. 

The city appears as if washed by the waters of the 

e de Hue-huetoca, 
which is Great cam 

antic hydraulic operations 
ever exe- of Hue- 

i 
huetoca. 

varied ap- Rav 
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ber to March, and which frequently cool the atmo- Mexico. 
sphere to such a degree that the thermometer of Fah. “"v—” 

‘ ie A 
tion, cross the plain, and exhibit an equally 

le and . The convent of 
eustra Sonorade’ upe appears joined tothe moun- 

tains of Tapeyacac, among ravines, which shelter a few 
dates and young yucea trees. Towards the south, the 
whole track between San Angel Tacabaya, and San 
Augusta de las Cuevas, appears an immense garden of 
orange, , apple, cherry, and other E fruit- 
trees. This beautiful cultivation forms a sin, contrast 
with the wild a of the naked mountains, which 
enclose the v. ; among which the famous voleanos 
of Puebla P. , and Iztaccicihuatl are the most 

is The first of these forms an enormous 
cone, of which the crater, continually inflamed and 
throwing ‘up smoke and ashes, opens in the midst of 
eternal snows.” See Robertson's Hi of America, 
and Humboldt’s Essay on New Spain. (q) 
MEXICO, or New Spatn, is one of the nine great 

‘nments into which the Spanish possessions in 
ica are divided ; and is See ee 

of them all, both on account of its territorial wealth and 
its favourable position for commercial communications. 
Its Indian name, Mexico, signifies in the Aztec lan- 
guage, the habitation of the god of war ; and the de- 
signation of New Spain, first applied in 1518 to the pro- 
vince of Yucatan, and afterwards to the whole empire 
of Montezuma, now includes all the extent of country 

Cy, Tying between Uae TOth end S0t degrees of north ity, lyi een 1 8 n 
letivode: but the kingdom or captain-generalship of 
Guatimala, is considered a distinct government, and is 

y excluded from the territories of Mexico. 
n this more limited view, , the ki 
Spain extends from the 16th to the S8th 
latitude, about 610 leagues in length, 364 at its 
greatest breadth. One half of its whole surface is si- 
tuated under the burning sky of the tropics, and the 
other under the tem zone ; but, from the singular 
elevation of the above the level of the sea, near- 
[Appts 

this central table land towards Acapulco, on the west 
coast, i¢ a lar from a cold to a hot climate, 
by 2 tied Wiehs toe be made fit for carriages ; while 
on the east coast to Vera Cruz, the descent is short and 

it is only the coasts of this vast kingdom 

of north 
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renheit stands at 60° at Vera Cruz; but, on the west- 
ern coast, in the town and neighbourhood of Aca- 
pulco, the climate is the hottest and most unhealthy in 
the world. On the declivity of the Cordillera, at the 
elevation of 8930 to 4920 feet, there prevails perpetual- 
ly a soft spring temperature, seldom varying more than 
seven or nine Sicres, and where the extremes of heat 
and cold are equally unknown. This region is called 
the Tierras Templadas, in which the mean temperature 
of the whole year is from 68° to 70° of Fahrenheit ; but 
the clouds, which ascend above the lower plains, usually 
settle on this height, and occasion frequent thick fi 
The third zone, called Terras Frias, comprehends the 
plains which are elevated more than 7200 feet, and of 
which the mean temperature is under 62°. In the plains 
which are still more elevated, even to the height of 
8200 feet, the climate, even within the tropics, is rude 
and chill, the heat during a great of the day never 
rising to more than 51° or 55°. The winters here are 
not indeed extremely boisterous; but the sun, even in 
summer, has not sufficient power in the rarified atmo- 
sphere to accelerate vegetation and bring fruits to ma- 
turity. In general the equinoctial regions of New Spain 
resemble the temperate zones in soil and climate and 
vegetation ; but, in the central table land, the tem- 
perature is extremely cold in winter. The region of 
perpetual snow in the 19th and 20th degrees of latitude, 
commences at about 15,000 feet of elevation; and, in 
the month of January, descends to about 12,000; but 
there are occasional falls of snow between the parallels 
of 18 and 22 at the height of 9840 feet, and even the 
towns of Mexico and Valladolid, which are more than 
200 and 300 feet lower. From the 22° to the 30° of 
north latitude, the rains fall only inthe months of June, 
July, A and September ; but, even then, are not 
or in the interior of the country. The declivities 
of the Cordillera are exposed to humid winds and fre- 

ent fogs ; and the sea coasts receive immense quanti- 
ties of rain from the month of June to September. With 
the exception of a few sea-ports and deep vallies, where 
intermittent fevers prevail, the climate of New Spain 
<= be accounted remarkably salubrious. 

n each coast, the low grounds are intersected by Mountains. 
very inconsiderable hills: but, in the central plain, be- 
tween the town of Mexico and the city of Cordova, 
there are pes of lofty mountains, equal in height 
to any in the new continent, particularly those of Popo- 
catepetl, i. ¢. the smoke mountain, Iztaccihuatl, i. e. the 
white woman, Citlaltepetl, i. e. star mountain or the Pic 
d@Ouzaba, and Nauhcam , i. @. square mountain, 
or the Cofre de Perote, which are ively 17,716, 
15,700, 17,371, and 13,414 feet above the level of the sea. 
To the north of latitude 19° the Cordillera takes the name 
of Sierra Madre, and runs to the north-west. Beyond the 
city of Guanaxuato, in latitude 21°, it becomes of an 
extraordinary breadth, and divides into three branches. 
Of these the most eastern runs in the direction of Char- 
cas, and loses itself in the new kingdom of Leon. The 
western branch ; wy An A ere intendancy of 
Guadalaxara, sinks rapidl passing Bolanos, and 
stretches to the banks of the Rio Gila, but acquires 
again a considerable height under the 30th parallel, 
near the Gulf of California, when it forms the moun- 
tains de la Pimeria Alta, celebrated for the gold wash- 
ed down from their sides. ‘The third branch, which 
may be considered as the central chain of the Mexican 
Andes, occupies the whole extent of the intendancy of 
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Mexico. Zacatecas, and may be traced to the Sierta de los Mim- 

bres west of the Rio Grande del Norte, thence travers- 
ing New Mexico, and joining the Crane mountains and 
Sierra Verde. This central branch is the crest which 
divides the waters between the Pacific and Atlantic 
Oceans ; and it was a continuation of this branch which 
Fidler and Mackenzie examined under the 50° and 
55° of north latitude. 

There are five burning voleanos in Mexico, namely, 
Ouzaba, Popocatepetl, Tustla, Jorullo, and Colinia; 
but earthquakes and eruptions are not frequent. The 
former are chiefly experienced on the coast of the Pa- 
cific, and in the environs of the capital, but never pro- 
duce such desolating effects as in the provinees of Gua- 
timala, Cumana, Quito, and Lima. 

In New Spain there is a great want of water and of 
navigable rivers. The great river of the north (Rio 
Bravo del Norte) and the Rio Colorado, are the only 
rivers distinguished by the length of their course, and 
their volume of water. The first of these runs through 
a course of 512 leagues from its source in the moun- 
tains of Sierra Verde, east from the lake of Timpanogos, 
to its mouth in the province of New Santander in the 
Gulf of Mexico ; and the latter flows 250 leagues from 
its origin in a hilly tract about 18 leagues west from 
that of the del Norte, till it falls into the Gulf of Cali- 
fornia. This last mentioned river is formed by the 
union of the Zaguananes and the Nabajoa; and itself 
forms « junction with the Gila about the 32d parallel of 
north latitude. In the southern part of Mexico, the 
narrow form of the continent prevents the collection 
of a great mass of water, and the rapid declivity of the 
Cordillera abounds in torrents rather than rivers. Those 
which are most adapted for navigation are the Guasa- 
cualco and the Alvarado to the south-east of Vera Cruz; 
the Moctezuma, which carries the waters of lake 
Tenochtitlan to the Panuco; the Zacatula, at a small 
sea-port of the Pacific Ocean on the frontiers dividing 
the intendancies of Mexico and Valladolid; and the 
great river of Santiago, formed by the junction of the 
Lerma and Laxas, and falling into the South Sea at the 
port of San Blas. 

The lakes, with which Mexico abounds, are consi- 
dered as merely the remains of immense basins of wa- 
ter, which appear to have formerly existed on the high 
plains of the Cordillera, and are said to be annual- 
ly diminishing. _The most remarkable are the great 
lake of Chapala in New Gallicia, nearly 160 leagues 
square ; the lakes in the valley of Mexico, which cover 
a fourth part of the district ; the lake of Patzcuaro in 
the intendancy of Valladolid, which is accounted one 
of the most picturesque situations in the world; the 
lakes of Mextitlan and Parras in New Biscay ; and the 
great lake of Nicaragua, about 200 miles in circum- 
ference, in the kingdom of Guatimala. 

The mineral productions of this country form one of 
the principal sources of its wealth, and are found in a 
great variety of rocks and forms throughout the range 
of the Cordilleras ; but the districts of Guanaxuato, 
Zacatecas, and Catorce are the most abundant, and sup- 
ply more than one half of the whole amount of precious 
metals exported from the country. The former alone 
yields one-fourth of the silver of Mexico, and one-sixth 
of the produce of all America. The richest mines of 
New Spain, arranged according to the quantity of metal 
which they yield, are , 

Guanaxuato, in the intendancy of the same name, 
€atorce, in the intendancy of San Louis Potosi. 

MEXICO. 
Zacatecas, in the intendancy of the same name, 
Real del Monte, in the intendancy of Mexico. 
Bolanos, in the intendancy of Gusdalaxara. 
Guarisamey, in the intendaney of Durango. 
Sombrerete, in the intendancy of Zacatecas. 
Tasco, in the intendancy of Mexico. 3 
Batopilas, in the intendancy of Durango. 
Ziniapan, in the intendancy of Mexico, 
Fremillo, in the intendancy of Zacatecas. 
Ramos, in the intendancy of San Luis Potosi; and 
Parral, in the intendancy of Durango. 

The Mexican mines are considered as forming eight 
groups, &c. and are almost all placed either on the ridge 
or the western slope of the Cordillera of Anahuac ; and 
it is a remarkable circumstance, that the tract which 
yields the greatest quantity of silver, between 21 
and 243 degrees of latitude, corresponds, in distance 
from the equator, with the district of greatest metallic 
wealth in Peru. The mean annual produce of the 
whole is 2,500,000 mares of silver, about ten times 
more than what is furnished by all the mines of Eu- 
rope; and 700 marcs of gold, about an equal quantity 
to what the European mines afford. Yet the ore is by 
no means remarkably rich ; and the mean produce of 
the whole vein of Guanaxuato is four ounces of silver 
per quintal of minerals, 

most economical manner. In the mine of Valenciana, 
one of the richest in Guanaxuato, there is an admini-~ 
strator with a salary of £2500 Sterling ; an overseer 
under him, with several under-overseers, and nine mas+ 
ter miners, with 1800 workmen labouring in the inte- 
rior of the mine. The expence of the powder alone 
has often amounted to £16,668, and of the steel for im« 
plements to £6250. A new draught pit, 87 feet in 
circumference, and which was to reach to the enor- 
mous perpendicular depth of 1685 feet, was advanced, 
(when seen by M. Humboldt in 1803,) to the depth of 
603 feet, and was estimated to cost a million of piastres, 
and to require the labour of 12 years before it could be 
completed. The American miners have learned little 
from those of Europe since the 16th century, except 
the blowing with powder; and, though the court of 
Madrid has frequently attempted to introduce into the - 
colonies the use of the more recent improvements in 
mechanical and chemical science, yet, as the mines are 
considered as the property of individuals, the govern- 
ment has no influence in directing the operations. 

In the beginning of the 18th century, the quantity Precious 
of gold and silver coined at Mexico, (which generally metals. 
coincides with the quantity produced by the mines) 
was only from five to six millions annually ; but the 
amount has been constantly on the increase for the 
space of 113 years, excepting the period from 1760 to 
1767, so as to have been tripled in 50, and sextupled 
in 100 years. This enormous increase observable in 
late years, is attributed by M. Humboldt to a number 
of concurring causes, particularly to “ the increase of 
opulation on the table land of Mexico, the progress of 
a e and national industry, the freedom of trade 
Soabedat. to America in 1778, the facility of procuring 
at a cheaper rate the iron and steel necessary for the 
mines, the fall in the price of mercury, the discovery 
of the mines of Catorce and Valentiana, and the esta~ 
blishment of the Tribunal de Mineria.” This progress 
of the mining operations is exhibited by the following 
Table of the gold and silver given into the mint of 
Mexico in periods of ten years, 

The mining operations also Mining 
are carried on at great expense, and not always in the operations. 

pi gee 

2 ae 
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MEXICO. 
saving in general to about 1$ per cent. The num- Mexico. 

at 

Periods. ‘Value in piastres, 

From 1690 to 1699 43,871,385 
1700 1709 51,731,034 
1710 1719 65,747,027 
1720 1729 84,154.223 
1730 1739 . 90,529 740 
1740 1749 111,855.04 
1750 1759 125,750,004 
1760 1759 112,828,860 
1770 1779 165,181,729 
1780 1789 93,504,554 
1790 1799 231,080,214 

Total from 1690 to1799 | 1,276,232,840 

neglected, but are sufficiently worthy of attention ; 
is found in a native state, and under the form 

of Fico eer instruments 
the ancient Mexicans, 

E 2 

Ru ae 

ti 

eu Hs nn AE 
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being received, may one day be ee, en ; 

country ; and manganese is less d 
corresponding latitudes of the old continent. 

“4° rare, and is most abundant to the 

in Mexico is the lake of Penon Blanco, in the intendan- 
cy of San Luis Potosi, the bottom of which is a bed of 
argil, yielding 12 or 13 per cent. of muriate of soda; 

‘ but, as the Indians, who form the great part of the po- 
lation, continue to season their food with pimento 

fntead of salt, the consumption of these articles in 
i confined to the amalgamation of silver 

minerals, for which purpose from 20 to 30 fanegos are 
from imported. Eu 

Property Pry * metallic wealth of eae Spain, as well as in 
the mines. the other colonies, is in the hands of individuals ; and 

the government is not even ietor of the great 
pk gg aera moval from the king « grim obh 
certain number of measures in the direction of a vein 
or bed ; and are bound in return to pay very moderate 
duties on the minerals extracted from the mines, 

_ ascendi 

that metal “*¢Ps- 
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employed in these subterraneous opera- persons 
tions, throughout the whole of New Spain, does not Miners. 
exceed 30,000, which is only about ;1. of the whole 

ion. The labour of & miner is entirely free ; 
and no Indian or Mestizoe can be compelled to engage 
in the working of mines, or to continue in one place 
when he is thus employed. No miners are better paid 
than those of Mexico; and no where do they enjoy in 
greater security the fruit of their labours. Nor is their 
occupation observed to be more destructive of health 
than that of the other classes, although their exertions 
are great, and the temperature in which they exist very 
high. In several of the mines the heat is eleven de- 
~ of Fahrenheit above the mean temperatures of 
amaica and Pondicherry ; and the labourers, who carry 

the minerals on their backs, are exposed to a change of 
tem , in ascending and descending, of more than 
40 .” Yet, in these circumstances, they will res 
main for six hours under a load of 225 or $50 pounds, 

eight or ten times successively stairs of 1800 
ut this labour is accounted unhealthy, if they 

enter the mines above three days in the week. Those 
who blow the rock with wder, are found to suffer 
most in their health ; and they seldom continue 
more than five or six years at this employment. They 
are well paid in every department of the work ; and 
nerally gain from 20 to 24 shillings per week, while |a- 
bourers in the open air can earn only from six shilli 
and three-pence to seven shillings and sixpence in the 
same space of time. They are, nevertheless, much ad- 
dicted to pilfering; and, though almost naked, con. 
trive a number of plans to secret the richer minerals, 
concealing them in their hair, their mouths, under 
their arm-pits, and sometimes even inserting them by 
means of cylinders of clay into their anus, They are 

consequence ey a) searched upon leaving the 
pit ; and a register kept of the minerals detected about 
their persons, which, in one valuable mine, has been 
known to amount nearly to £3000 per annum. 

In this mountainous and extensive country, whose Vegetable geometrical position and geological configuration con- produc- tribute in producing the greatest diversity of climate, 
the variety of indigenous uctions is immense ; and 
scarcely a plant exists in the rest of the globe, which ig 
not capable of being cultivated in some of New 
Spain. Much has been done by distinguished botanists, 
employed by the government, to examine the vegetable 
riches of the country ; but still many tracts remain to 
be explored, and new plants are daily discovered even 
in the central table-land, and in the very vicinity of the 
capital. The mines are by no means the principal 
sources of Mexican wealth ; neither have they proved 
in general such obstructions, as has been imagined, to 
the pa of agriculture, which has been gradually 
ameliorating since the end of the 17th century. On 

erfully, in 
the soil. The 

the contrary, they have contributed 
many cases, to promote the cultivation 
subsistence required for the labourers and cattle eme 
loyed in mining ions, has occasioned the esta« 

Diishment of farms in their neighbourhood, and brought 
under culture every of earth in the adjoining de« 
clivities and ravines. Nor do the natives easily forsake 
these settlements after the subterraneous operations 
have ceased, but continue rather to prefer these retired 
situations, and preserve a strong attachment to the re« 
sidence of their forefathers. 

The vegetable productions, which constitute the 
chief support of the Mexican people, form the great ob- 

7 
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ject of their agriculture. Among these the danana is 
one of the most important, corresponding in utility with 
the grain of Europe, and the rice of Asia; and scarce- 
ly any other plant is capable of producing so great a 
mass of nutritive substance on the same space of ground. 
The fruit is ready for being gathered in the tenth or 
eleventh month after the suckers are planted ; and the 
plantation is perpetuated by fresh shoots, without any 
other trouble than merely cutting the stalks on which 
the fruit is ripe, and digging slightly around the roots 
once or twice a-year. A spot of 1076 square feet, con- 
taining from 30 to 40 plants, yields about 4414 Ibs. 
avoirdupoise of nutritive food, while the same space in 
wheat is calculated to oe only 30 lbs. and in pota- 
toes not more than’90 Ibs.; so that the produce of ba- 
nanas is to the former as 133 to 1, and to the latter as 
44. to 1. In fertile regions a legal arpent, (about 
54,998 square feet,) planted with the large banana, will 
maintain 50 individuals; while the same extent sown 
with wheat would furnish subsistence only te two per- 
sons. The fruit is prepared in a variety of ways; be- 
ing dressed like the potatoe, or dried and pounded inte 
flour, or preserved like figs, by exposure to the sun, 
when it acquires the aspect and odour of smoked ham. 
In the same region with the banamia is cultivated the 
juca, which yields the flour of manioc, the bread of 

diseases and great mortality among the children. Some Mexico. 
kinds of maize ripen in six weeks or two months; so 
that in warm and moist districts, two or three crops are 
raised in the year. 
ed, and its meal employed in gruels or made into 
bread. By partly malting and infusing the grain of 
maize, the Indians prepare a great variety of spiritous, 
acid, and sugary drinks, generally known by the name 
of chicka, some of which resemble beer, and others ci- 
der. The juice pressed from the stalk, which contains 
a considerable quantity of saccharine matter in the tro- 
pical region, yields a rough sugar, or may be ferment- 
ed into a spiritous liquor, called pulque de mahis, 
which is an important object of commerce in the valle 
of Toluca, This grain will keep, in the temperate cli« 
mates, for three years ; and, where the mean tempera- 
ture is below 57° of Fahrenheit, for five or six, provided 
the crop is not cut too early. ‘Fhe whole of New Spain 
is calculated 'to produce at an average 17 millions of fa« 
negas of maize, or 17653 millions of Ibs. avoirdupoise ; 
and, in good years, there is more reaped than the coun- 
try can consume; but as it almost never succeeds in 
the warmer and in the colder régions, much of the in- 
terior commerce consists in the conveyance of ‘this 
gran, great quantities of ‘which also are sent to the 
panish islands in the West Indies. 

This grain is eaten boiled or roast- ° 

which is known under the name of cassave. This bread —_ The cerealia of Europe, viz. wheat, spelt, barley, oats, Common - 
is very nutritive, perhaps on account of the sugar and rye, are-no where cultivated-in-the equinoxial part grains of 
which it contains ; but, from a deficiency of gluten, itis of Mexico, unless in elevations of 2600 or 2900 feet ; Europe. 

Maize. 

very brittle, and inconvenient to be carried. The fe- 
cula of manioc, however, when grated, dried, and 
smoked, is unalterable, and is neither attacked by in- 
sects nor worms. Even the juice of the bitter root, 
which, in its natural state, isan active poison, may be 
converted, by boiling and skimming, into a nutritive 
brownish soup. The cultivation of the manioc requires 
more care than that of the banana, resembling rather 
that of the potatoe, and yielding its crop about seven or 
eight months after the plantation of the slips. Maize, 
an indigenous American grain, occupies the same re- 
gion with the two last mentioned, and is of still greater 
importance than either. Excepting a species of rye and 
of barley, maize is supposed to have been the only kind 
of grain known to the Americans before the arrival of 
the Spaniards, and is capable of being cultivated over a 
much greater extent of latitude than the cerealia of the 
old continent. Its fecundity in Mexico is above any 
thing that Europeans can imagine. When favoured by 
heat and humidity, the plant acquires a height of from 
6 to 93 feet, and yields at an average, in the equi- 
noxial region of New Spain, 150 grains for one. In 
fertile lands, one fanega of maize produces from 300 to 
400, and, in the beautiful plains between San Juan del 
Rio and Queretaro, sometimes even 800; but, under 
the temperate zone, it produces in general only from 70 
to 80 for 1, though, sometimes, from 180 to 200. 

The maize is the principal food of the Mexicans, and 
its price modifies that of all other provisions, There is 
no grain more unequal in its produce, according to the 
changes of moisture or of temperature, varying in the 
same field in different years from 40 to 300 for 1 ; and 
when the harvest is poor, either from want of rain or 
from premature frost, the greatest distress is experienced, 
Its mean price is 5 livres in the interior ; but as there 
are no magazines in the country, to make the super- 
abundance of one year supply the deficiency of saietien, 
it has been known to fall as low as 24 livres, and to 
rise as high as 25. The natives, in these cases, feed on 
unripe fruit, berries, and roots, which occasion many 

‘and grows in some places to 

and on the declivity of the Cordilleras, between Vera 
Cruz ‘and Acapulco, these grains are not sown under an 
elevation of 3900 or 4200 feet; but it appears ‘that 
wheat will ripen in much smaller elevations, even of 
1600 or 1900, under latitude’ 10°. These grains, in 
most parts of New Spain, suffer chiefly from the defi- 
ciency of rain, and much use is made of ‘irrigation ‘in 
their culture. The wheat is watered when the young 
plants begin to spring up in January, ‘and again in'the 
beginning of March, when the ear is becoming visible ; 
sometimes the whole field is inundated before sowing. 
In the more fertile parts of the table land, such as be- 
tween Queretaro and the town of Leon, the wheat re- 
turns 40, and even 50 or 60 for 1; and:the mean pro- 
duce over Mexico is from 25 to 30 for 1. The whole 
produce of wheat in New Spain is estimated at 
331,000,000 Ibs. avoirdupoise, and its mean price is 
from 17s. to 21s. per carga, which weighs $31 lbs, avoir« 
dupoise; but the high price of carriage frequently 
raises it to 37s. or 43s. ‘The Mexican wheat is of the 
best quality, large, white, and nutritive; but is with 
difficulty preserved more than two or three years. Rye 
and barley are cultivated in the highest regions ; and 
the latter yields’ abundant crops in places where the 
thermometer is seldom above 57° of Fahrenheit. Oats 
are little cultivated, and seldom seen in the country. 
The potatoe appears to have been introduced into Mexi- 
co along with the European grains, and to have. been 
brought from Peru or’ New Grenada. It is cultivated 
in the highest and coldest regions of the Cordilleras, 

e size of nearly one foot 
in diameter, while the quality is excellent. “It is pre- 
served by the natives for whole years by exposing it to 
the frost, and drying it in the sun. © Other nutritive 
roots are, the oca, which grows only in the cold and 
temperate regions; the iguame, a root which, in a fer- 
tile soil and warm climate, grows to so enormous a size 
as to weigh not less than 55 or 60 Ibs. ; and the datate, 
which also requires a warm country. Among the use« 
ful plants of Mexico may also be mentioned the caco- 

5 
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among them before the arrival of the 

i were always ac- 
and several va- 

cicer; and Cortez expressly mentions onions, 
ic, eresses, borrage, sorrel, and artichokes ; 
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cider is procured. It 
a fetid odour like putrid mest; but, after custom 
surmounted this obstacle to its use, it is generally 

by E to every other liquor, and is 
ueimidhic, strengthening, and nutritive. 
plantations in the north of Toluca, where 

best is 5 a which annually bring in more 
600 oR grata) my penn ne hepa ee 

revenue, that, in 1793, the duties which it 
three cities of Mexico, Puebla, and Toluc- 
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it is only in the warmer districts that these can 
be cultivated. In these districts there pPhigg. =~ 
plantations cultivated by free Indians, which yield an- 

hich likely to supplant the West India islands in the culti- 
vation 

exico, and some of the finest quality is raised on 
western coast; but as the inhabitants of these 

unacquainted with the use of machines 
from the seed, the price of 

iage is a great obstacle to this branch of Mexican 
pees, ey Flaz and hemp may be advantageously 
cultivated, wherever the climate does not admit the 

ii 
Coffee is little used in Mexico; and is Coffee. 

only beginning to be cultivated in the country. The 
cocoa tree was ly cultivated before the arrival 
of the iards, by whom it was conveyed to the 
Canaries of Philippines, but is now almost totally ne- 

. Its seeds were formerly used as mone and 
in some places are still applied to that purpose by the 

. common people, at the rate of six grains for one sol. 
Vanilla, bearing a high price in Europe, is Vanill 
Sitis clsiveted tp Manints cnomt in theintendaae 
of Vera Cruz and Oaxaca. It thrives wherever there 
is heat, shade, and moisture, and is planted so as to 
climb along the trunks of trees. It principally abounds 
on the eastern slope of the Cordillera of Anahuac, be- 
pee gsc wt ne ip loe latitude, ene my al 

is procured the sarsaparilla and ji (or purga 
de Xalapa,) of which last rerenwal 00 and three 
thousand quintals are annually exported from Vera 
Cruz. Tobacco, anciently soe 
in smoking and snuff, might become an important 
branch of agriculture, if the trade were free; but it is 
entirely ibited, except in a few licensed or 

is grown only by the government. ndigo ig Indigo. 
very little cultivated in Mexico; and the plantations 

the western coast do not raise what is sufficient 
for few manufactures of home cotton cloth. The 
article is annually im from Guatimala, where it 
is raised in quantities. 
The domestic animals of Mexico were very few be- Animais. 

fore the uest. The Mexicans were not acquaint. 
ed with the Llams, which was confined to the south- 
ote er ehempee made no use of the wild 
sheep of Sirwla'erties qudencen the andudtnion of 

these animals, named the 
Techichi, was employed as food. A numerous class 

pass 
on the highway under loads from 66 to 88 lbs. weight. 

i i the 16th century, all the most 
useful animals of the old Continent, oxen, horses, 

Continent, 
ciful hypothesis and rash assertions of Buffon. Nume- 
eT en ae ae eye 
along the eastern coast, particularly at mouths 
the rivers Alvarado, + A marperene gion Pan 
natives make little use of milk, butter, 

cotton. 
Cotton was one of the ancient objects of cultivation Cotton. 
M 

by the Mexicans both Topacco. 
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been seen there under the English flag alone. One of Mexico: 
the large cachalots will yield 125 barrels of spermaceti, “7” 
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Mexico. request. The horses of the northern provinces, and 

particularly of New Mexico, are not less. celebrated 

Siik worms. 

Bees. 

Cochineal. 

Fisheries. 

than those of Chili. These animals wander wild in 
the savannahs of the Provincias Internas, and numbers 
are exported to Natchez and New Orleans. Many 

eight of which, forming a tun, used to sell in London 
from £80 to £100 Sterling ; yet the Spanish Mexicans 
make no attempt to share in this profitable pursuit. 

Mexican families are said to possess from thirty to forty One cause of this neglect may be, that ta of bees« 
thousand head of horses, and oxen. Mules are still wax only are permitted to be used in the churches, and 
more numerous. More than 5000 are employed as an spermaceti therefore is not in much request in New 
object of luxury, or in the carriages of the city of 
Mexico; and the commerce of Vera Cruz alone occu- 
pies annually about 70,000 of these animals, multi- 
tudes of which perish on the highways from the ex- 
cessive fatigues of their journeys. The rearing of 
sheep has been strangely neglected, although they might 
easily be made to change their climate with the sea- 
sons, without at all interfering with the agriculture of 
the country.’ It is remarkabfe that neither the com- 
mon hog, nor the poultry, which are found in all the 
islands of the South Sea, were known to the ancient 
Mexicans. The former have been introduced both 
from Europe and the Philippines, and have multiplied 
amazingly on the central table land. Before the arri- 
val of the Spaniards, some of the more civilized tribes 
reared a few turkeys, pheasants, ducks, and moor-hens 
about their houses; but now the different varieties of 
hens, particularly those of Mosambique, of which the 
flesh is black, have become common wherever colo- 
nies have settled. The goose is the only species of 
European poultry which is no where to be found in 
Spanish America. 

The rearing of silk-worms was introduced by Cortez 
soon after the taking of Mexico; and considerable 
uantities of silk were produced in different provinces. 

But the injudicious restrictions imposed by the go- 
vernment on the native manufactures, and the interest 
which the Philippine company had in the sale of Asia- 
tic silks to the Mexicans, have almost annihilated this 
branch of colonial industry. There are several indi- 
genous caterpillars in New Spain, from which an infe- 
rior s#k, called Misteca, is procured, which was an ob- 
ject of commerce even in the time of Montezuma, and 
of which handkerchiefs are still manufactured in the 
intendancy of Oaxaca. Bees are an object of atten- 
tion in New Spain, chiefly for the sake of their wax, 
of which so great a quantity is consumed in the Catho- 
lic worship. One species, peculiar to the New Con- 
tinent, has no sting, or at least so feeble a Weapon as 
to produce no sensible injury; and from this circum- 
stance they are known in the Spanish colonies by the 
name of Angelitos, little angels. The Cochineal insect 
has been reared in New Spain from the most remote 
period ; but, in consequence of the vexations to which 
the natives were exposed in the beginning of the con« 
quest, this branch of Indian industry became almost 
entirely neglected, except in the intendancy of Oaxaca. 
In the rainy seasons, the Indians make their cochineal 
insects travel to drier regions, by carrying them in 
baskets covered with palm-leaves. 

The principal fisheries on the coasts of New Spain, 
are the whale and pearl fisheries. The western coast 
of Mexico, especially that part of the great ocean si- 
tuated between the gulf of Bayonna, the three Mary 
Aslands, and Cape St. Lucas, abounds in s celi= 
whales, or cachalots. . Till 1788, the whale fishers fre- 
quented the coast of Chili and Peru ; and seldom above 
a dozen of these vessels doubled Cape Horn annually. 
But, since the voyage of Colnet to the Gallipagos made 
known the abundance of cachalots in the great ocean 
to the north of the equator, more than 60 vessels have 

Spain ; but it is also certain, that the sloth of the co- 
lonists prevents them from engaging in so laborious an 
employment. Pearls are procured in greatest abund- 
ance between the islands of Cubagua and Coche, and 
the coast of Cumana, at the mouth of the Rio de la 
Hacha, in the gulf of Panama, and on the eastern 
coast of California. j 

The ancient Mexicans were acquainted with the Manufac- 
process of weaving cotton; and, soon after the con- tures. 
quest, the manufacture of cloth from the wool of Eu- 
ropean sheep was introduced into the country. But 
the Spanish government, though never actually prohi- 
biting the establishment of manufactures in their co« 
lonies, have always discouraged those which were sup- 
posed to interfere with the demands for the same arti« 
cles from the mother country. Notwithstanding all 
obstacles, however, many settlers from Spain have 
carried to the new continent the industry of their na- 
tive provinces. The manufacture of coarse stuffs can 
easily be carried on at a low rate, where the raw ma- 
terials are found in abundance ; and the prohibition of 
commerce with neutrals, during the late hostilities 
throughout Europe, favoured greatly the makin 
calicoes, fine cloths, and other articles of luxury. 
oldest cloth manufactures are those of Tezcuco, esta~ 
blished in 1592, which, by degress passed entirely in. 
to the hands of the Indians and Mestizoes of Queretaro 
and Puebla. In these establishments there is great 
imperfection in many of the technical processes, par- 
ticularly in that of dyeing. The workmen are treated 
in a great measure like slaves, being shut up all the 
week as in a prison, and flogged unmercifully for the 
smallest trespass. ‘Though free, they are subjected to 
this constraint, by being kept continually in debt to 
their employers, who nn care to furnish them with 
opportunities of spending their gains in drunkenness, 
and thus acquire a right to confine them at work, as 
the necessary step for procuring payment. Little silk 
is now manufactured in New Spain, and only a few 
stuffs of cotton, mixed with silk. Neither are there 
any manufactories of flax, or hemp, or paper. The 
manufacture of tobacco, which is a royal right, is very Tobacco, 
considerable ; and in one great manufactory of segars 
at Queretaro, 3000 people are employed. The manu- 
facture of hard soap is a considerable article of com- 
merce at Puebla, Mexico, and Guadalaxara, and is 
greatly facilitated by the quantities of soda found in 
most parts of the table land of New Spain. The town 
of Puebla was formerly much celebrated for its manu- 
factories of delf-ware and hats ; but the former article 
has been much neglected of late years, in consequence 
of the low price of the stone-ware imported from Eu- 
rope. The manufacture of powder is a royal mono- Powder. 
poly ; but immense quantities, (nearly three-fourths of 
the whole that is consumed in the country, ) are made 
and sold in a contraband manner. One of the most 
extensive of the Mexican manufactures is that of plate ; Plate. 
and, in the smallest towns there are gold and silver. 
smiths, in whose shops workmen of all casts are em loy= 

_ed. T'he academy of fine arts in the capital has diffused 
a taste for beautiful antique forms ; and services of plate 

e. of 
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leon to Manilla, which sails in February or March; 

“"Y~" and by means of the trade winds accomplishes its lon 
voyage in 50 or 60 days. A vessel is also dispatche 
annually. from Manilla to Lima, one of the longest 
and most difficult of all voyages, as the ship must first 
discover the Mexican coast, and then steer southwards, 
The trade of Acapulco with the ports of Guayaquil 
and Lima, is far from being active ; and consists chief- 
ly in the importation of copper, oil, Chili wine, a small 
quantity of sugar and quinquina (bark) from Peru, and 
cocoa from Guayaquil, sending thither in return a few 
woollens, a little cochineal, and contraband goods from 
the East Indies. The length and difficulty of the na- 
vigation from Acapulco to Lima, are the great obsta~ 
cles to this trade between Mexico and Peru. The 
passage is peculiarly difficult from north to south ; 
and often more time is required to sail the 210 
marine leagues from Guayaquil to Callao, than to pass 
from Acapulco to Manilla through a course of 2,800 
leagues, The chief hazards and delays arise from dead 
calms, violent hurricanes, and strong currents among 
the Gallipago islands. Notwithstanding the excellence 
of the ports on the west coast of Mexico, the coasting 
trade is extremely languid ; and neither the sperma- 
ceti whale-fishery, nor the beaver fur-trade from Noot- 
ka, has been able to arouse the Spanish energies. The 
customs are not uniform in the different’ ports of the 
Spanish colonies, and are distinguished into royal and 
municipal duties. Free effects, i.e. the produce. of 
Spanish agriculture and manufactures, pay, on landing, 
Y§ per cent. ; contributable effects, i. e. the foreign pro- 
duce manufactured in Spain, pay 123 per cent ; foreign 
effects pay 7 per cent. having previously paid 15 per 
cent. upon entering, and 7 upon leaving the ports of 
the mother-country. 

The contraband trade of New Spain is very exten- - 
sive, and is carried on principally by the ports of Cam~ 
peachy and Vera Cruz. In time of war, when the com- 
munication with Spain is interrupted, and the govern- 
merit obliged to admit occasional commerce with neu-~ 
trals, this trade is pursued with great facility, and often 
amounts to one-third of the whole regular commerce in 
time of peace. ‘ 

Previous to the year 1778, the whole commerce of 
Spanish America was monopolized by the cities of Ca- 
diz and Seville ; but, at this period, fourteen other ports 
were opened to the productions of the colonies ; and 
this arrangement has been attended by a regular in- 
crease of the public revenue. The state of commerce 
in New Spain has again been greatly changed since the 
‘year 1794; and the foreign goods required in that 
country are those of the greatest value, the finest cloths, 
muslins, silks, wines, and other liquors. The produce 
of its own mines has also considerably increased dur- 
ing the same period ; and more’ specie is ready to pay 

Amount of for these higher priced commodities. About the com- 
commercesy mencement of the nineteenth century, the-importation 

into Mexico, including the contraband trade of both 
Coasts, amounted to 20 millions of piastres; and the 
exportations of its agriculture and manufacturing pro- 
duce to 6 millions ; but the mines produce annually 
23 millions, of which 8 or 9 millions are exported on 
account of the king, leaving 15 millions to liquidate the 
excess of the import over the export trade ; from which 
will remain about one million for the increase of specie 
in the country, ‘ But, by allowing a free course to the 
national industry,” says M. Humboldt, by encourag- 
ing agriculture and manufactures, “ the importation 
will diminish of itself, and it will then be easy for the 

‘30,000 troops are employed. Of 
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Mexicans to pay the value of foreign commodities with 
the productions of their own soil. The free cultivation 
of the vine and the olive on the table-land of New- 
Spain ; the free-distillation of spirits from sugar, rice, 
and the grape ; the exportation of flour, favoured by 
the making of new roads ; the increase of plantations 
of sugar-cane, cotton, and tobacco ; the working of the 
iron and mercury mines ; and the manufacture of steel, 
will perhaps one day become more inexhaustible sources 
of wealth, than all the veins of gold and silver united. 
Under more favourable external circumstances, the ba« 
lance of trade may be favourable to New Spain, with« 
out paying the account which has been opened for cen« 
turies between the two continents, entirely with Mexi« 
can piastres.” 
_ The revenue of New Spain, which has increased in Revenue, 
an extraordinary degree in the course of the 18th cen- 
tury, was estimated, about the beginning of the 19th 
century, at twenty millions of piastres, or £4,200,000 
Sterling. Of this sum, five millions and a half arise 
from the produce of the gold and siver mines ; four 
millions from the government monopoly of tobacco ; 
three millions from the alcaoalas or customs ; one mil- 
lion and a half from the Indian capitation tax ; and the 
remainder, from the duty on the fermented liquor 
pulque, from the duty on imports and exports, iad 
the sale of Papal indulgences, from: the post-office pro- 
fits, from the sale of gunpowder, from clerical bene- 
fices, from the sale of cards, from stamp duties, from 
the farming of cock-fighting, from duty on the sale of 
snow, &c. About one half of the whole revenue is 
consumed by the expenses of the administration ; and 
of the other half, about one-third is remitted to other 
Spanish colonies; and two-thirds to the mother coun< 
try. 

on the military defence of the country, in whi 

are regulars ; of which, about 4,000 cavalry, stationed 
in the presidios, or.military posts, to check the incur- 
sions of the Indians, are remarkably active and hardy 
soldiers, and incessantly exposed to severe service. The 
greater part of the military establishment is composed 
of provincial militia, raised more for shew than use ; 
a chiefly originating in the love of military titles 
and rank, among a few Spanish families and wealthy 
creoles. The situation and physical aspect of the coun- 
try, render it easily defensible against the attack of an 
external enemy. ; 

The accounts of the population of Mexico, at the 
period of its subjugation to the Spaniards, are founded 
on very vague conjectures ; and have been, in some 
cases, obviously exaggerated. Around the capital of 
Mexico, and probably in the whole kingdom of _Mon- 
tezuma, (which, however, did not equal in surface the 
eighth part of the present kingdom of New Spain,) 
there is good reason to conclude, from the extensive 
ruins of towns and villages, that the population was 
formerly much greater than at present ; but this great 
body of people were concentrated within a very small 
space ; and it is now well ascertained, that the whole 
of the vast region, denominated New Spain, is much 
better inhabited than it was before the arrival of 
the Europeans. The augmentation of tithes, of the 
Indian capitation tax, and of all the duties on con-~ 
sumption ; the progress of agriculture and civilization, 
and the appearance of the country covered with newly 
score houses, all give evidence of a rapid increase 
in every part of the kingdom. In those districts where 

Nearly one-fourth of the whole revenue is expended Military 
about establish- 

ese, only 10,000 ments 
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hot and humid, there is so great mortali- 

190, or even as 200, to 100; : 
average over the whole country as 170 to 100. From 

pi none mer me nr ted 
dants ; scarcity of provisions, sometimes roaching 
to famine, when any great drought or cause has 
damaged the of maize or , and which is 
dutpeuiindal by'upldnnian i ; and formerly 
the compulsory labours in the mines. But by the 
introduction of the cow-pox, the progress of agricul- 
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ge ui i 
i 
during the last 50 years; and constitute, in general, 
about two-fifths of the whole i 
Spain. In some districts, as in four intendancies 

Guanaxuato, Valladolid, Oaxaca, and La Puebla, 
———— even to three-fifthe. This race are rarely pe A - 

met with in the incias internas. Among these 
have been many different tribes; 

an number of di there are 
twenty distinct languages still spoken among them ; 

leagues, from the 37° of north latitude to the Lake of 
Nicaragua; and the second is next in of extent. 
These Indians in general a resem to those 
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The Indians of New Spain have even a more swarthy México. 

xion than the inhabitants of the warmest cli: ““v~" 
mates of South America, even h the former are 
clothed, while the latter are quite d. The Mexis 
cans, ono er em those of the Aztec and Otomite 
races, have also more beard than the Indians of South 
America ; and this would seem to be generally the case 
in as they are removed from the equator. 
They are remarkably free from every kind of deformi- 
ty, (which some writers ascribe to the great simplicity 
in which their ancestors had lived for so long a pes 
riod ;): and in those districts her noah es or “ 
mour in the thyroid gland, vails, Indians, an 

y their descendants he Adgetincen; are free from 
t affection. ‘This freedom from natural deformities 

is more extraordinary among an agricultural race, than 
among the hunting and ike tribes, in whose situ- 
ation the feeble and deformed are more likely to perish 
or to be exposed in their infancy, and may therefore 
be considered as more closely connected with their 
peculiar constitution and mode of life. They are like- 
wise a long-lived race, particularly those who are un- 
der European dominion ; and would attain a still more 
advanced age, if they did not weaken their constitu- 
tions by intoxicating liquors. This is particularly the 
case with those who inhabit the valley of Mexico, and 
the environs of Puebla and Tlascala, where the agaue 
(of which the pulque or native wine is made,) is cul- 
tivated on a great scale; and likewise in the warm 
countries on the coast, where the sugar-cane is grown. 
The marks of old age, however, are rarely observed 
among them; as their heads never become grey, and 
their skin is little subject to wrinkles. It is not un- 
common in Mexico, in the temperate zone of the Cor- 
dillera, to meet with natjves, particularly women, 
who have reached 100 years of age, and who still re- 
tain their muscular strength entire, In the 
degraded state of these native tribes, it is not possible 
to ascertain the genuine character of the race, which 
must unquestionably have suffered no small deteriora- 
tion by the extinction of the hi ranks, the destruc- 
tion of the ancient sources of know , and the in- 
‘sulated and op condition in which they are held. 
The Mexican Indian, in his t state, discovers no 
vivacity of manner or activity of mind, but is grave, 
melancholic, and silent, unless when he is under the 
influence of intoxicating liquors. Concealment of his 
motives and feelings, even in matters of indifference, 
is one of his leading characteristics ; and as the pro- 
gress of the ions is never discerned in his features, 
he appears (when he is excited): to pass from the ut- 
most stillness of mind to the most violent commotion 
of spirit. ‘The descendants of the ancient republicans 
of Plascala still discover a considerable of en- 
ergy and even of haughtiness in their character, and 
particularly among the pastoral tribes or Indios Bravos, 
(as the Spaniards call those who are not properly reduced 
under their dominion,) much more: nobleness of mind 
and force of character are observable; but the agricul- 
taral Indian, or Mexican peasant, is patiently submis- 
sive under the vexations of the whites; and opposes. 
them only by the resources of cunning, under the ap- 
‘ ce of the most stupid y- In their intellec- 
tual character they - as if altogether destitute of 
imagi roe we a little cu we 20. —— 
great facility apprehension, a talent seizir ing 

aminutest distinctions, and a power of with 
remarkable coolness and method. In the imitative 
arts, and purely mechanical operations, they display «: 
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Mexico. high degree of aptitude and acuteness; but have in 
—\~" general appeared to succeed in any of the fine arts, 

particularly in painting, more from’ application than 
from genius. Their amusements yay ara of the 
same sedate and sombre character. Their music and 
dancing are terrific and melancholy ; and, though the 
females would penal introduce a little more viva- 
vacity, yet, in the usual depressed state of savage and 
half-civilized life, they are not permitted to join in 
these exhibitions, and are merely admitted to supply 
the male performers with liquor. In one particular, 
however, these Indians evince a refined and elegant 
taste, which would seem to betoken the remains of 
higher attainments, viz. in their universal love of flow- 
ers, and skilful arrangement of nosegays, herbs, and 
fruits. With to their political condition, they 
have derived few. means,of improvement from their 
European rulers, The-great ‘of the people were 
indeed found by the Spaniards in a state.of the utmost 
poverty, and subjection to their despotic princes and 
feudal.chiefs ; but their mew masters, instead -of alle- 
viating, made haste to aggravate their oppressions; 

ing them from their homes to work in the mines, 
or to-carry the luggage of the armies, and appropriat- 
ing to themselves, as a right.ef conquest, all that-they 
possessed in lands or goods. Since the commence- 
ment, however, of the 18th century, their situation has 
-become progressively better, and their interests have 
‘been taken under the protection of the intendants. A 
few of the great Indian families, or Caciques, who still 
remain, are-entitled by the Spanish laws to share the 
privileges of the Castilian nobility ; and they receive 
all the former homage which used:to,be paid to them 
-by the inferior ranks. But their own privileges are 
more illusory than real; and, even where they have 
some authority as magistrates of the native villages, 
‘they are more oppressive than even the whites towards 
the tributary casts, and not. at all superior to the low- 
vest peasantry in point of knowledge or ¢ivilization. 
The Mexican Indians, when. considered in a mass, - 
-present a.picture of extreme misery ; and, scarcely any 
individuals are to be found.among them who enjoy 
Amediocrity of fortune. The greater part, banished in- 
to the more barren districts, and indolent from natu- 
ral disposition, as well as discouraged by their politi- 
cal bondage, live in-daily poverty ; and even the few 
noble families who possess,great plantations and vine- 
yards, (tothe value sometimes of £30,000 or. £40,000,) 
carefully conceal, their wealth, generally going bare- 
footed, and clothed in the same coarse garment with 
-the lowest of their countrymen. The Indians are ex- 
-empted from all direct imposts, butiare subjected to.a 

: tribute or capitation tax, which has varied at different 
-periods and in different districts, but at present is usu- 
ally eleven francs per annum. They pay also to the 

-.elergy 10 francs for baptism, 20 for a .certificate of 
marriage, 20 for interments, and from 25 to 30 in the 
form of voluntary offerings for masses; &c.. They are 
deprived of the most important rights of citizens, by 
-being counted as minors under the tutory of the whites; 
‘so that every aet which they sign, and .every obliga- 
tion which they incur beyond the value of 15. frances 
are declared null. . They are kept in. a state .of .com- 
plete insulation; prohibited from. intermarriage. with 
‘the whites ; shut wp »in villagesof their own; subjected 
:to subaltern magistrates among themselves, who find 
‘their interest in perpetuating the ignorance and bar- 
‘barism ofthe people; rendered incapable of commer- 
seial transactions; confined to the situation.of common 
labourers or artisans; and thus completely excluded 

from all chance of advancing in civilization of mans Mexico. 
ners, or acquisition of property. ‘ Let the odious 
personal impost of the tributo,be abolished,” (says the 
enlightened Bishop of Mechoacan, in a memoir pre~ 
sented in 1799.to the Spanish monarch,) * let the in~ 
famy which unjust laws have to stamp on 
the people of colour be at an end ;—let them be de- 
clared capable of filling every civil employment which 
does not require a special title of nobility »>—let a por+ 
tion of the demesnes of the crown, which are 
ly uncultivated, be granted to, the Indians ,and: the 
casts ;—let an rian law be passed for Mexico, 
similar to that of. the Asturias and, Gallicia, by which 
the poor cultivator is permitted to bring in, under 
certain conditions, the land which the great i 
tors have left somany ages uncultivated, tothe detri- 
ment of the national industry ;—let full liberty be 
granted to the Indians, the casts, and the whites, to 
settle in villages, which at ‘belong only -to one 
of these classes;—let salaries be appointed for all 
judges and all magistrates of districts;—-these are the 
six principal points on. which the felicity of the Mexi- 
can people depends.” ' 
_ The white inhabitants consist of whites born in Eu- white in- 
rope, called ,chapetones.er gachupines, and those de- habitants. 
seended of Europeans in the Spanish. colonies of 
America, or in the Asiatie islands, called Creoles, The 
Jaws allow the same rights to all whites; but the go- 
vernment, suspicious of the Creoles, has granted (or 
rather sold) public offices chiefly to the natives of 
Spain. Hence a perpetual hatred-and jealously exists 
between the Chapetones and. Creoles; the meanest of 
the former counting themselves superior in blood, and 
having the chance of becoming superior in rank, to 
the most distinguished natives of the New Continent ; 
and the latter, in contempt of this assumed pre-emi« 
mence, as well-as in a spirit of alienation from a coun 
try which subjects them to such unworthy treatment, _ 
preferring the name of Americans to that of Spaniards. 
-There are about 1,200,000 whites in New Spain, ora 
-proportion of 16 to every 100 of the other casts; of 
whom not.above 70,000 or 80,000 (a 70th part of the 
whole population, and only one to fourteen of the 
Creoles,) are natives.of Europe. In all Spanish Ame-« 
rica, the word European.is synonimous with Span- 
iard ; and no Europeans, except such as are born in 
Old Spain, are admitted into the American colonies. 
The inhabitants of the more remote provinces, still 
conceiving the ancient power of Old Spain as predo- 
¢minant in Europe, regard.the peninsula as the centre 
-of civilization, and consider it as a mark of low ex- 
traction ‘to beignorant of the Spanish language. But 
in the capital of Mexico, the Creoles being better ac« 
‘quainted with the present state of Europe, and in- 
structed in French or English literature, fall into the 
contrary extreme; consider their own intellectual pro- 
gress as superior to that of the peninsula; and prefer 
strangers from other countries before ‘the Spaniards 
‘themselves. There is indeed considerable intellectual 
activity among the young Czeoles, who apprehend the 
principles of science with great facility. At Mexico 
and Santa Fé, the study of mathematics, chemistry, mi- 
neralogy, and botany, isivery general, and the former 
city surpasses:eveny other in the New Continent, not 
excepting those.of the United States, in solid scientific 
establishments... The whites are also the exclusive pos- 
sessors of great.wealth, and nothing) is more striking 
than the inequality of its distribution. There aremany 
individuals, whose annual income, without any profit 
drawn from the mines, amounts to a million of francs, 
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university exico, still more so in the school of 
anines in that city ; and New Spain ean boast of having in 
given birth to a celebrated self-taught geometrician, 
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Don Joacquin Velasquez, who was born in 1732, and Mexico. 
Ghotentanh the most essential services co his ediniatey? —~ 
Astronomy has long been a favourite subject of study 
in this country, ns was successfully cultivated about 
the end of the eighteenth century by Velasquez above- 
mentioned, and by Gama and Alzate. The last of these, 
a man of ardent genius, had great merit in exciting his 

to the study of the physical Sciences; and, 
for along time, encouraged a studious spirit among the 
Mexican youth, by the publication of his Gazetta de Lit- 
teratura. Gama, the d Bo eset hg 

became, under t disadvan , a well-in. 
rr astronomer, lished pom excellent 
memoirs on eclipses; on Mexican chronology, and on 
the climate of New Spain. The principles of chemis- 
try, which is known in the namie 0 the a of 
new philosophy, are erally understood among 
the serene» 4 In dias Uetantieal garden of Mexico, an- 
nual courges of lectures are delivered on botany ; and 
several natives of New Spain, particularly M, Sesse and 
M. Echeveria, have distinguished themselves by their 
acquirements in this science. In the academy of the 
fine arts at Mexico, there is a more complete collection 
of casts than is to be found in any part of Germany ; 
and, in this institution, instruction is communicated 

tis to the youth of all descriptions, of whom several 
| aarerthet are assembled every evening, in large and 
well-lighted apartments, busily employed in drawing 
from the most elegant models. The good effects of 
this establishment are very visible in the architecture 
of the country, particularly in the symmetry of the 
buildings, the hewing of the stone, and the ornaments 
of the capitals and stucco relievos. There are edifices, 
not only in the capital bat also in the provincial towns, 
which would appear to advantage in the finest streets 
of Europe, and which are constructed at an expence of- 
ten of a million or a million and a half of francs, or 
£41,670, and £62,505 Sterling. An equestrian statue 
of King Charles [V. cast by M. Tolsa, professor of 
sculpture at Mexico, is considered as next in merit, 
pf similar work extant, to that of M. Aurelius at 

ie. 

The clergy'in Mexico amount ‘to the number of Clergy. 
10,000 individuals, of whom one-half are regulars, who 
wear the cowl; and, including lay-brothers and sisters, 
or servants, may be rated at 15,00) or 14,000. This 
number is = inferior to a —_ generally 
supposed, and, in proportion to ulation, is not 
the tenth- of in Old ers ety in France be- 

the Revolution. The ecclesiastical establishment 
in Mexico resembles that of Spain, with its full train of 
dignitaries. The inferior clergy are divided into three 
classes: namely, curas, who are sh-priests in those 
parts of the country where the iarde haye settled ; 
doctrineros, who have the charge of districts inhabited 
by the Indians subject to the Spanish government ; 
and missioneros, who are employed in teaching and 
converting the fiercer tribes, who resist the Spanish 
yoke, and live in the more remote regions. A great 
many of them suffer extreme poverty, while the reve- 
nues of some those of many sovereign princes 
in Germany. The Homage 3 of Mexico possesses an 
income of 650, a or £27,085 Sterling, and se- 
veral of the bishops not much less; while there are 
clergymen of Indian villages whose yearly income does 
not exceed 500 or 600 francs, from “£2 ‘to £25 Ster- 
ling. Cortez complained, even in his time, of the ex- 
travagant luxury, and scandalous lives of the canons ; 
and requested that religieux, or regular monks, might be 
sent out in preference ; but the advice was not followed. 
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Their labours among, thé natives have tended rather 

to change their ceremonies than their sentiments ; and 
it has been the policy of the teachers, from the begin« 
ning, to tolerate, and even to reconcile with Christiani- 
ty, as much as possible of the ancient system. The 
sanguinary spirit of the old rites is, indeed, abolished : 
but, otherwise, the Indians know little more of religion 
than the exterior forms of worship, in which, according 
to the Catholic ritual, they find one of their» principal 
sources of amusement. The festivals of that church, 
the fireworks with which they are accompanied, the 
processions, dances, and fantastical dresses which are 
exhibited, interest the lower Indians in the highest de- 
gree, and afford an opportunity for displaying all the 
peculiarities of the national character. 

New Spain was formerly distributed into the follow- 
ing ten districts :—kingdom of Mexico, kingdom of 
New Gallicia, new kingdom of Leon, colony of New 
Santander, province of Texas, province of Cohahiuila, 
province of New Biscay, province of Sonora, province 
of New Mexico, and the two Californias; and these 
divisions are still frequently used in the country. It is 
now divided into 12 intendancies, and three provinces, 
namely, : 

1. Province of New Mexico. 
§ « ( 2. Intendancy of New Biscay, ¢ North region. 
a g or ine 23 F 
3 8. Province of New California, 
& 4. Province of Old California. ha; tas 
3 3 #5. Intendancy of Sonora, aS 
We #3 Intendancy of San Louis Po- ) North-east 

tosi. region, 
( 7. Intendancy of Zacatecas. 

8. Intendancy of Guadalaxara. 
9. Intendancy of Guanaxuate. 
10. Raise Soot of Valladolid, Cental Tes 
11, Intendaney of Mexico. esa 

. Intendancy of Puebla. 
13. Intendancy of Vera Cruz, 
14, Intendancy of Oaxaca, + fs path weak 
15. Intendancy of Merida, or region. 

q _ Yueatan. Under the Torrid Zone. 

2 

Some of these intendancies are ten, twenty, and even 
thirty times larger than others ; while several of the 
jeast extensive contain above 100 times more inhabi- 
tants than the larger divisions. The following Table 
may be useful, as presenting in one view these striking 
inequalities of the distribution of Mexican population, 
even in the most civilized part of the kingdom. 

Extent in Number Inhabitants 
Intendancies. square of to the 

Leagues. | Inhabitants square League: 

San Luis Potosi 27,821 331,900 12 
Sonora 19,143 121,400 6 

Durango or Biscay| 16,873 159,700 10 
Guadalaxara 9,612 | 630,500 66 
Merida 5,977 465,700 81 
Mexico _ §,927 11,511,800 255 
Oaxaca 4,447 534,800 120. 
Vera Cruz 4,140 156,700 38 
Valladolid 3,447 | 476,400 273 

jPaebla 2,696 | 813,300 | 301 
Zacatecas 2,355 | 153,000 65. 
Guanaxuato . 911 517,300 568 - 
é 

acquired dominions as vested solely in the crown, and C°lnial 
as In a manner the personal of the sovereign, 
This right is rested upon the bull of Alexander VI. 
which bestowed, as a free gift, upon Ferdinand and 
Isabella, all the regions that had been or should be dis« 
covered in America. From the Spanish monarchs all 
grants of land in that continent proceed, and to them 
they finally return. The leaders of the various expe= 
ditions, the governors of the different colonies, the offi« 
cers of justice, the ministers of religion, are all appoint- 
ed by their authority, and removable at their pleasure. 
The colonists are entitled to no privileges independent 
of the sovereign; and even in the lar, cities the 
rights of the citizens are merely municipal, ana limited 
to the regulation of their own internal commerce’ and 
police. All political power, every thing relating to 
public government, centres in the crown, and in the 
officers whom it has nominated. The viceroy of New 
Spain not only represents the person of the sovereign, 
but possesses all his regal prerogatives in their utmiost 
extent, and exercises supreme authority in every depart- 
ment of government, civil, military, and criminal. He 
has the sole right of nominating to the principal offices, 
and of supplying those which are in the king’s gift 
till the person whom he appoints shall arrive. His 
court is formed upon the model of that of Madrid, 
and displays an equal or even a superior degree of 
magnificence and state. He is aided in his extensive 
government by officers and tribunals resembling those 
of Spain; and though some of these are appointed by 
the sovereign, they are all subject to the viceroy’s com= 
mand, and amenable to his jurisdiction. , 

The administration of justice is vested in tribunals 
called audiencias, formed upon the model of the Spanish 
court of chancery. One of those, consisting of a num- 
ber of judges, proportioned to the extent of the district, 
is established in every province, and takes cognizance 
both of civil and criminal causes. The viceroys are ex= 
pressly prohibited from interfering in the decisions of 
these courts; and in some cases the audiencias may 
bring his political regulations under their review, and 
present remonstrances on the subject; or, finally, lay 
the matter before the king and the council of the In- 
dies. Upon the death of a viceroy, the supreme power 
is vested in the audiencia of the capital till a successor 
be appointed, and the senior judge, assisted by his 
brethren, exercises all the functions of the vacant office. 
The sentences of these courts are final in every litiga- 
tion concerning property of less value than 6000 pesos; 
but when the subject in dispute exceeds that sum, their - 
decisions may be carried by appeal to the council of the 
Indies—a court which was instituted by Ferdinand in 
1511, and brought into a better form by Charles V. in 
1524. Its jurisdiction extends to every department of 
overnment in Spanish America, and alllaws and regu- 
ations respecting the colonies must be approved by 
two-thirds of the members. All the officers nominated 
by the king are conferred in this council ; and to its 
snapection every person employed in America, from the 
highest to the lowest, is held accountable. in this coun- 
cil the king is always supposed to be present, and its 
meetings are always held where he resides. 

The leading object of the Spanish government has 
always been to secure the productions of the colonies to- 
the parent state; by an absolute prohibition of all in- 
tercourse with foreign nations. All that the colonies. 
yield must.be conveyed ps Spanish ports, and-all that. 
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tremely rude and awkward. The hardest Egyptian Mexio. 

ore mea- 
; but much still re- 

ly be delayed till 
and 

among These imper- 
fect and unintelligible records were raperseded ty the 
use of writing hieroglyphics only about A. D. 648, 

ever, of a more 
pag ee lof little service without the 

by 
first of Mexico, to be carefully coll » and 
parr fig ay mil Whee ban of re- 
mote events these rude monuments contained 

agments 
been deposited in the libraries of the Vatican, Veletri, 
Vienna, Dresden, Berlin, Paris, and (as some have 
Sealesaned) ah Oxibed ;, bat the mostanthentie and va- 

are said to be those which are pri in Pur- 

Die Dele sre always drawn dn, wrelle, 
the eye is placed as if the oh (ato a fall 

view ; and noses are of a most disproportionate 
size. “ Every figure,” in short, (in the words of Dr. 
Robertson, ) “ of men, of is, of birds, as well 
a8 every representation of unanimated nature, is ex~ 
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le, stiff and imperfect as it was, is more elegant. 
The scrawls of children delineate objects almost as ac- 
curately.” Their uncouth forms may be considered, in- 
deed, with M. Humboldt, as equivalent to the bad 
hand-writing of our literati ; or as necessarily retained, 
as established symbols, in more civilized periods. But 
the confusion and obscurity of the whole system defy 
all ication ; and leave no other source of informa- 
tion those originally uncertain traditions in regard 
to the history of the nation. 

According to these traditions, the Mexican empire 
had not been of long duration previous to the Spanish 
invasion. Their country, as they relate, was originally 
possessed by small i ent tribes, whose manners 
and mode of life resembled those of the ore savages. 
But, at a period nearly corresponding with the begin- 
ning of the 10th century of the Christian era, several 
tribes arrived by successive migrations from unknown 
regions towards the north and north-west, and being 
more civilized than the original inhabitants of Anahu- 
ac (the ancient name of New Spain) began to introduce 
the arts of social life. The Toultecs appeared first in 
the year 648 ; the Chichimecks in 1170; the Nahual- 
tecs in 1178 ; Pendortenes and Aztecs a 196. These 
nations, speaking the same language, and apparently 
proceeding from the same poe 2 descri them- 
selves as expelled from a country lying to the north- 
west of the river Gila, brought with them paintings, 
which indicated the events of their migration ; and 
gave the names of the cities which they had left to 
those which they first built after their arrival, namely, 
eaanepen Aztlan, Teocolhuacan, Amaquemacan, 

eg inexplicable enigma in hi 
conjectured _ oe Humboldt to have proceded from cans. 
Tartary or China, and to have been a portion of those 
Hiongnoux, who, according to the Chinese historians, 
emigrated into the northern parts of Siberia, and part of 
whom pushed through Asia into Europe under the name 
of Huns, The era of the Toltec migration 544, about 
100 years before their arrival in Anahuac, corresponds 
with the period when the ruin of the dynasty of Tsin 
occasioned great commotions among the nations in the 
east of Asia. But for all this, there is, in fact, no other 
poe than ee a ae we out of 83 American 

guages, carefully exami competent judges, 
only 170 words have been found hich ond tne 
to the languages of the old continent, namely to those 
of the Mantchou Tartars, the Monguls, the Celts, the 
Biscayans, the Copts, and the natives of Congo. From 
whatever quarter they proceeded, they are said to have 
brought with them the arts of hieroglyphic painting, 
of casting metals, and Soe oe hardest stones. The 
introduced the cultivation of maize and cotton, built 
cities, made roads, and yramids, They 
had a solar year more ‘ect than that of the Greeks 
and Romans ; and a form of government, which 
shewed that their progenitors had experienced great vi- 
cissitudes in their social state. The last mentioned 
tribe, about the beginning of the 13th century, advan- 
ced from the city of to the plains around the 
great lake of Mexico, where, after several years occu- 
ary of the spot, they founded the city of Mexico ; 
ut were still unacquainted with regal government, and 

were ruled in or commanded in war, by such as 
Were most entitled to pre-eminence by their wisdom or 
valour, But at length the supreme authority centered 
in one person ; and, at the time of the conquest, Mon- 

lia. But their real origin still re- Origin of } » 
story. They are the Mexi~ 
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tezuma was the’ ninth monarch who Had swayed the’ 
Mexican sceptre, not by heféditary right, but by popu- 
lar election. This recent origin of the Mexican nation 
(which is indeed confirmed by their own want of his- 
torical traditions) is not easily reconciled with the high 
degree of civilization, which the Spanish aécounts re- 
present them to have attained at the time of the con- 
quest ; and it is highly probable, that the splendid de- 
scriptions of their government and manhérs ate consi- 
derably exaggerated. These accounts also are obvi- 
ously so contradictory, and apparently ' so inaccurate, 
that no correct estimate can be formed ‘of the state of. 
society and progress of the arts in the Mexican empire, 
when it fell under the power of Spain. The extent 
even of the empire was represented by the ape = an 
in a very delusive light ; and the dominions of Monte 
zuma were spoken of as stretching over all the provine 
ces of New Spain, from the Northern to the Southern 
Ocean. Buta great part of the mountainous country 
north of the river Santiaga, was possessed by the Ote- 
mites and Chichemecs, a rave of ferocious and uncivili- 
zed hunters, none of whom recognized the supremacy 
of the Mexican monarch. These tribes occupied the 
plains of Zelaya and Salamanca, now admired for their 
fine cultivation ; and frequently extended their ravages 
as far as Tula, on the northern bank of the valley of 
Tenochtitlan. Even in the interior and level country 
there were several cities and provinces:‘which had never 
submitted to the Mexican yoke ; and the territory de« 
nominated Anahuac, between the 14th and 21st degrees 
of latitude, contuined, besides the Aztec empire of Mon- 
tezuma, the small republic of Cholollan, nena! 
within less than 20 leagues of the capital, and subjecte 
to the Mexican crown only a short time'before the’ ars 
rival of the Spaniards; Tlaxcallan, (Tlascala, ) another 
independent and hostile state ; Tezcuco (Tepeaca) and 
Mechoacan, two considerable kingdoms, whose fron- 
tiers reached within 30 or 20 leagues of Mexico, and 
the latter of which was remarkable for its implacable 
enmity to the Mexican name. The empire of Monte- 
zama was thus bounded towards the east by the rivers 
of Guasacualco and Tuspan ; and towards the west by 
the plains of Soconusco and the port of Zacatula ; com- 
prising only the modern intendancies of Vera Cruz, 
Oaxaca, Puebla, Mexico, and Valladolid, an area’ of 
about 15,000 square leagues. 

The progress of civilization and state of society in 
thisempire may be estimated by the following facts. 
1. The right of private property was fully understood ; 
and both property in land and property in might 
be transferred by barter, or descend by inheritance. 
Land was held by various tenures ; - some it was 
possessed by full right, and it descended to their heirs; 
but, by others, it was enjoyed along with some office 
or dignity with which it was acquired ‘or lost. These 
two modes of occupation were deemed noble, and were 
peculiar to the highest class. The great body of the 
people had only a share in the produce of a common 
tract of land, which was measured out in every district, 
according to the number of families, and was cultivated 
by the joint labour of the whole community ; its pro- 
duce deposited in a common storehouse, and divided’ 
among them according to their respective exigencies. 
2. The cities were numerous, well inhabited, and, though 
doubtless greatly overrated in point of population and 
splendour, in the accounts of the conquerors, yet ap- 
pear to have been of such importance as to indicate a 
considerable degree of progress in the arts of social life. 
The capital seems at least to have contained 60,000 in« 
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habitants. 8. The separation of the professions had Mexico.” 

taken place to a considerable extent. The fanction of 
the mason, the weaver, the goldsmith, the paintér, and 
several other trades, were carried on by different per- 
sons, who were regulatly instructed in their respective 
crafts ; and, by méans of assiduous application to one 
object, they attained a degree of neatness and perfec. 
tion beyond what.could have been expected from the 
rudeness of their tools. Their various productions were 
brought to markets regularly held in the cities, and ex« 
changed in the orderly intercourse of commerce. 4. The 
distinction of ranks was estublished by very wide inter- 
vals. The great body of the people was placed in a 
very humiliating state. A considerable number, nam- 
ed Mayeques, were attached to the soil, which they 
were bound to cultivate, and with which they were 
conveyed from one proprictorto another. Others were 
held in the most rigorous condition of domestic servi- 
tude, and their lives were deemed of ‘so little value, 
that the murderer of any of them was not subjected to 
any punishment. Even those who were considered as 
freemen, and had their share of a common tract of land 
as above mentioned, were treated by the haughty nobles 
as beings of an inferior species. The nobles themselves 
were divided into various classes, with their aliat 
titles, some of which descended with their lands to 
their families, and others were annexed to particular 
offices, and conferred for life as marks of personal dis« 
tinction. The respect due from one rank to another, 
was prescribed with the most ceremonious accuracy, 
and incorporated itself with the expressions and idioms 
of the language, which is said to abound in terms of 
courtesy. The people were not allowed to wear the 
same dress, or to dwell in houses of the same form with 
those of the nobles, or to accost them without the most 
submissive reverence, while, in the ce of their 
sovereign, they durst not lift their eyes from the ground 
or look him in the face. The nobles themselves, when 
admitted to an audience with the monarch, were oblig- 
ed to enter bare-footed, in mean garments, and with 
forms of homage approaching to adoration. 5. There 
appear'to have been many established laws and customs 
circumscribing the power of the crown, previous to the 
election of Montezuma, who ‘subverted the original 
system of government, and introduced a pure des 
tism. There were thirty nobles of the highest order, 
each of whom had about 100,000 people in his terri- 
tories ; and subordinate to these there were about 8060 
nobles'‘of'a lower class. The jurisdiction of the crown was 
extremely limited, as in the times of feudal pod in 
Europe; and the nobles guarded their extensive privi- . 
leges with the utmost jealousy, against the encroach- 
ments of the crown. The king could not determine 
concerning any point of general importance, such as 
making war and disposing of the revenue, without the 
approbation of a council composed of the principal no- 
bility. The right of electing the sovereign seems to 
have been originally vested in the whole body of the 
nobles; but was afterwards committed to six electors. 
Generally the choice fell upon some individual who 
was sprung from the royal family ; and to the successive 
ehoice of able and warlike princes may be ascribed the 
extraordinary power which the empire attained in so 
short a period of time. Under Montezuma, the splen- 
dour of the Mexican court resembled the magnificence 
displayed inthe ancient monarchies of Asia. 6: Con- 
siderable order and regularity were manifest in the in- 
ternal administration and police of the empire. The 
crown exercised complete jurisdiction over its imme- 
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diate vassals ; and ju were ap for each de- 8000; and so on, says Clavigere, as far as 48,000,000, Mexics. 

Se po ede rt ad said to have been formed A flag, divided by pate cross lines, and half coloured, “"“v"~"” 

with a of order and equity denoted 10; and if three L yay were coloured it sig« 

tice of hi nified 15, A flag followed by three dots or points ex- 
pressed 23, &e. 

Their mode of computing time is considered as a Compzta- 
more decisive evidence of their progress. Their civil tion of 
year was a solar year of 365 days, and consisted of 18 {'™% 

Paintings. 

these taxes were all paid in kind, and the public store- 
houses were filled with every kind of natural produc- 
tion, manufactured articles or work ‘of art, from which 

supplied his attendants in peace, and his 
war, with food, clothing, and ornaments. 

le of inferior rank, neither of land, nor 
engaged in commerce, instead of taxes, were bound to 
render personal service, in cultivating the crown lands, 
and carrying on public works. 8. Several regulations of 
police among them indicate a considerably improved 
state of government. The ae of couriers stationed 
at proper intervals to convey intelligence from one part 
of the empire to the other ; the structure of the capi- 

the 
armies duri 

tal in a lake with artificial dykes and long causeways age 
erected in the water, the plan of their aqueducts, or 
conduits Noting py [a Soca see mye rede 
city along one of the causeways ; the appointment of a 
nuraber of persons to clean the streets, to light them by 

to as watchmen during the night, are 
i b refinement and order. 9. Their pro- sf 

Fe h i Li 2 J : i 
coloured feathers, as is said to have pro- 

effects of light and shade, and their orna- 
and silver have been also described as 

curious, At the same time, it is to be kept in 
that the specimens of these ornaments and uten- 

ils deposited in the cabinet of the king of Spain, are 
affirmed to be very coarse and uncouth tations 
of the human form and other objects, and to be desti- 
tute both of grace and propriety. 

The earliest and one of the most authentic en 
of those paintings, by means of which the Mexicans 
supplied their want of written records, was published, 
as has been noticed, by Purchas in 66 plates, divided 
into three parts: the first of which (according to expla- 
nations obtained from the natives) contains the history 
of the Mexican empire under its ten monarchs; the se- 

ts the tribute which each conquered town 
treasury ; and the third is a code of 

their domestic, political, and military institutions. But, 
if we may from the i and explanations 
given by M. Humboldt in Mis American calediahee, 

mM 2¢ 

The mote simple of these hierog| 

emblems, sometimes natural objects, and sometimes 

numbers, they had reached the farther step of mere 

months, each containing 20 days. ‘The five interca- 
lary, or rather supernumerary days, were considered 
as unlucky days, on which no work should be done 
or sacred rite performed, and were devoted solely to 
amusement. The day was reckoned to begin at sun- 
rising, and was divided into four intervals, by the rise 
ing and setting of the sun, and its two passages over 
the meridian. Each month of 20 days was divided 
into four weeks of five days each. Thirteen years 
formed a cycle, to which they gave a particular name, 
and four of these constituted a period of 52 years, 
which they denoted by another term. Two of these 
periods of 52 years formed what they called an old 

At the end of 52 years, 13 days were interca< 
lated to bring their time up to the seasons, which 
makes their year agree with the Julian period of 365 
days and 6 hours, and discovers a considerable degree 
of philosophical accuracy. 
A variety of considerations concur, on the other hand, 

in proving the civilization of the Mexicans to have 
been extremely imperfect. Their mode of carrying on Wars. 
war was altogether savage, and they fought chiefl 
to gratify their vengeance, by shedding the blood oe 
their enemies. ‘They estimated the glory of a victory 
by the number of prisoners; and all the captives 
were invariably butchered and devoured with the most 
barbarous excesses. Their funeral rites were equally 
bloody; and, on the death of any distingui per~ 
son, a certain number of his attendants were put to 
death, and buried in the same tomb. 

Their agricultural productions were by no means Agricul- 
so abundant as to furmish a plentiful subsistence to the ture. 
nation ; and various precautions were employed to pres 
vent a rapid increase of lation. There was little 
intercourse between the different provinces of the em- 
pire; and scarcely any roads to facilitate such com- 
munications. They were destitate of money, and of Moncy. 
any universal standard for estimating the value of 
commodities. All their commerce was carried on by 
barter, except that nuts of cocoa (from which choco- 
late, the favourite drink of the higher ranks, was 
made,) had begun to be used as a medium of ex- 
change. 
Their architecture was altogether rude and imper- Architee- 

fect; and, even in their larger cities, the houses were ture. 
mere hats of turf and stone, thatched with reeds, and 
without windows. Nor do the public buildings and 
houses of the nobility appear to have been constructed 
of more durable materials. 

The religion of the ancient Mexicans was of the Religion. 
most gloomy and teem description. Their divini- 
ties were represented as delighting in vengeance, and 
were exhibited under the most detestable and horrify- 
ing forms. ‘Their templey were decorated with the 
figures of the most ferocious and destructive animals 
with which they were acquainted ; and fear was the 
only principle instilled into the minds of their votaries. 

conventional signs, ing a small number by so The most rigid mortifications and excruciating penan- 
pre oe as units, but assigning to an ces were the means employed for appeasin wrath 
n their peculiar marks. A small s or of the gods; and the worshippers sprin the altars, 
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as they approached, with — drawn from their own 
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Mexico. bodies. Human sacrifices were accounted the most fountains enclosed by walls, These structures were Mexico. 

_Y~~" acceptable of all offerings, and every captive taken in 
war was devoted as a victim to the deity. The head 
and heart were allotted to the idol, and the body car- 
ried off as a feast for the offerer and his friends. Un- 
der the influence of such barbarous superstitions and 
bloody spectacles, the spirit of the Mexicans became 
unfeeling, and their manners in many respects not less 
ferocious than those of the most savage tribes, who 
were far behind them in point of general civilization. 
Without losing the fiercer features of the wandering 
and independent Indians, they had fallen into many of 
the evils which attend the formation of political. socie« 
ties and large communities. When the Spaniards 
made the conquest of Mexico, they found the people 
in that state of abject submission and poverty which 
usually accompany a despotic government and feudal 
institutions. The higher classes alone possessed the 
more fertile Jands—the governors of provinces in- 
dulged with impunity in the severest exactions—and 
the cultivators of the soil were every where degraded. 
The highways swarmed with mendicants; and, from 
the want of large quadrupeds in the country, thou- 
sands of the lower orders were employed as beasts of 
burden in conveying the maize, cotton, hides, and 
other commodities sent from the more remote provin- 
ces to the capital, in the payment of tribute. 

There are few remains of Mexican antiquities to be 
found in the country. Even the hieroglyphic paint- 
ings are now so scarce, that the greater part of the 
well-informed persons who reside there have never 
seen any. Cortez, at the conquest, destroyed the tem- 
ples, broke the idols, and buried three masses of stone, 
whieh were too large to be destroyed, that every thing 
belonging to the ancient rites might be concealed from 
the eyes of the people. Some of these stones have 
been. recently discovered, and particularly one of an 
immense size, covered with sculpture, relative to the 
calendar. This was dug up in 1790, in the great 
square of Mexico, among the foundations of the tem- 
ple of Mexitli. Its actual weight is 24 tons; and as 
no mountain within eight or ten leagues of the.spot 
furnishes the same kind of porphyry, it must have 
been conveyed with immense labour to the foot of the 
sacred edifice. Another of a cylindrical form, and. 
covered with figures in relief, was also found upon 
levelling the great square in Mexico, and is supposed 
to be the stone of sacrifices usually placed on the sum- 
mit of the teocallis; but is conjectured by M. Hum- 
boldt to. correspond. rather with the account given of 
large stones, upon which the braver prisoners were 
condemned to sustain the combat of gladiators with 
a succession of Mexican warriors. Various ether sculp- 
tures in relief, colossal statues, small clay vases, well. 
cast brass bells, &c. have been found in different pla- 
ces; and it is supposed, that upon due research being 
made, many more might be procured. But the prin- 
cipal and most prominent Mexican antiquities are the 
remains of the teocallis, or houses of the gods. These: 
edifices were generally of a pyramidal form, rising, not 
by steps, but by a succession of four or five lofty ter- 
races. On the summit. were erected the temples, 
which served also as watch-towers, and: in which were 
placed the colossal idols of the divinity, to whom the 
teocalli was consecrated ; and to this platform a grand 
staircase on the outside afforded access. 

The burial-places of the kings and nobles were con- 
structed within these pyramids, and around them were 
the dywelling-places of the priests, with gardens and 

a road from Puebla to Mexico ‘was carried through the 

frequently used as arsenals and fortifications, and are 
considered as bearing a striking resemblance to the 
Babylonian temple of Belus, The most remarkable of 
these edifices still existing are those of Teotihuacan, 
Papantla, and Cholula. The first are situated in the 
valley of Mexico, about eight leagues north-east from 
the capital, in a plain called the path of the dead, where 
there are two large teocallis surrounded by several 
hundreds of smaller ones, forming streets in straight 
lines from north to south, and from east to west. 
Each side of the base of the largest measures 682 feet, 
and the perpendicular height 180 feet. The smaller 
pyramids are not above 30 feet in perpendicular height, 
and are supposed to be the tombs of the chiefs, The 
pyramid of Papantla, which was discovered only about 
the year 1780, by some Spanish hunters, is more. ta- 
pering than any other monument of the kind, being 
only about 80 feet broad at the base, and about 65 in 
perpendicular height. It is built entirely with hewn 
stones of an extraordinary size, and regular shape; 
and has three staircases leading to the top. It is 
covered with ~hieroglyphical’ sculptures, and small 
niches to the number of 318 cut in its sides, and arrang- 
ed with great symmetry. But the greatest and most 
ancient and most celebrated of these pyramidal: struc- 
tures, is the teocalli of Cholula, which, at a distance, has 
the appearance of a natural hill covered with vegeta- 
tion. Its perpendicular height is 164 feet, and each 
side of its base 1440 feet. It is built of unbaked i 
bricks, with alternate layers of clay ; and on the plat~ ; 
form is now erected a Catholic chapel, in place of the 
ancient temple of ihe god of the air. A few years ago 
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first terrace, which laid open a square room in the in= 
terior, built of bricks, and supported by cypress beams. 
The bricks were stepped over each other, the upper 
overreaching the lower, so as to meet in a point, and 
form a kind of Gothic arch, a mode of structure not 
uncommon in Egypt and India. This apartment had 
no outlet, but contained two human skeletons, several 
idols in basalt, anda number of curiously varnished 
and painted vases. ; 

The history of the conquest of Mexico: by the Spa- Conquest 
niards has been already brought down, in the article of Mexico. 
Cortes, to the capture of Guatimozin, after the fall of 
his capital, in 1521. This memorable siege, which 
decided the fate of the Mexican empire, continued for 
the space of seventy-five days, with scarcely any in- 
terruption to the exertions of the assailants and de- 
fenders; and without the aid of the other Indian pow- 
ers, all the superiority of the Spanish arms and discip- 
line would not have been able to carry the place over 
the great abilities of Guatimozin, the number of his 
troops, and the peculiar situation of his capital. The 
exultation of the Spaniards in accomplishing this ar-— 
duous enterprise was quickly dam by the incon- 
siderable amount of the spoil which they were able to 
collect amidst the ruins of the metropolis. Guatimozin, 
aware of his approaching fate; had ordered the remaining 
treasures in his possession to be thrown into the lake; 
and the Indian auxiliaries, while the Spaniards were 
engaged with the enemy, had carried off the most valu- 
able part of the booty. To appease the discontent of 
the troops, and in compliance with their suspicions, 
Gortes was at length persuaded to subject the unhappy 
monarch and his chief favourite to torture, in order to 
force from them a discovery of the royal treasures, 
which they were supposed to have concealed. The 
3 - 
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prince resisted with invincible fortitude all the cruelty 
of bis tormentors, but his fellow-sufferer expired under 
the violence of the anguish; and Cortes, at rem 
ashamed of such barbarous , Tescued the 
Toyal victim from the hands of his tors. The 
provinces of Mexico, after the fall of the capital, sub- 
mitted to the conquerors without farther resistance ; 
and small detachments of Spaniards marched without 
interruption in different directions to the shores of the 
Great hern Ocean. f 

Even before any legal authority could be transmit- 
ted from the Spanish court, Cortes ed to exer- 
cise all the powers of a viceroy ; and endeavoured, by 
various arrangements, to secure and improve the con- 
quest which he had achieved. Having determined to 
establish the seat of government in its ancient station, 
he began to rebuild the ruined capital on a more exten- 
sive and magnificent plan. He employed skilful persons 
to search for mines, and en his principal offi- 
cers, by large grants of land and other privileges, to 
settle in the remote arrneng The natives, at times 
rendered desperate by their oppressions, ran to arms 
for the recovery of their liberties, but were uniformly 
overpowered by Eu n discipline and valour. 
These efforts to regain their independence only served 
to vate their sufferings ; and after every insurrec- 

i (which the Spaniards affected to consider as re- 
bellion against a lawful sovereign,) the leaders were 

to death by the most excruciating torments, while 
common le were reduced to the state of per- 

sonal servitude. In the country of Panuco, sixty ca- 
and 400 nobles were burnt at one time; and 

the families and relatives of the wretched victims were 
to be spectators of their dying agonies. The 

pan om ptince Guatimozin, upon a i ht suspicion of 
having devised a plot for shaking off the yoke, was 
ordered, without even the formality of a trial, toge- 
ther with two of the most disti chiefs of the 
empire, to be publicly hanged ; and these acts of bar- 
cea coolly committed by Cortes and Sandoral, were 
readi imitated by persons of subordinate ranks in the 
pera of mA er excesses. The miserable 
ndians were every where dragged away to search in 
Po a eae eT gE the ious metals; but 
it not that their avaricious oppressors 
fited greatly by their labours, and the early histonans 
ef America abound with accounts of the hardships and 
poverty of its conquerors. It was not till $0 years 
after the conquest, that the richer mines of New 
Spain were discovered; and that, under a more or- 
derly government, more gainful researches were prose- 

der, meleitedie! tell ehe field of battle. The 
introduction also of the swall-pox, a disease unknown 
in the country, proved extremely fatal to the natives. 
By all these causes combined, the original inhabitants 
were rapidly diminishing in number, Numerous re- 
gulations were enacted by the Spanish government to 

the native Americans from the oppression of 
the European settlers; but all were ineffectual to re- 
strain these and daring adventurers, when 
removed to so great a distance from the seat of autho. 
rity. The Spanish ecclesiastics and missionaries ex- 
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erted themselves incessantly for the protection of the 
natives, and are still considered by the Indians as 
their natural guardians, to whom they owe the various 
regulations enacted in their favour, and to whom they 
have recourse under every hardship to which they are 
subj . One of the principal regulations intended 
for the protection of the — but eter to — 

opposite urpose, was the system of encomiendas, 
by which the remains of the coal race, instead 
of being left to be seized as slaves indiscriminately, 

- were parcelled out in tribes of several hundreds of 
families, as grants to certain individuals as their pro- 
tectors and proprietors. They were thus attached to 
the soil, and their work became the property of their 
masters, whose names they frequently assumed. But 
the evil thus only became worse, and more systema- 
tic; and it was not till the 18th century that the situa- 
tion of the natives be to be ameliorated. As the 
families of these original ‘Proprietors became extinct, 
the enconfiendas being considered as fiefs, were not 
renewed. The viceroys, and particularly the auden- 
cias, watched over the interests of the Indians; and, 
in some provinces, their liberty and comfort have been 
gradually augmenting. Charles III. particularly, be- 
came their great benefactor, by annulling the enco- 
miendas, and prohibiting the practices of the Corregi- 
dors, who were accustomed to supply the Indians with 
various articles at extravagant prices, so as to make 
them little better than slaves, by making them their 
debtors. But the establishment of intendancies, during 
the ministry of the Count de Galvez, in the beginning 
of this century, was the most memorable event in the 
history of Indian prosperity in New Spain, and under 
the active superintendance of the intendants, the na« 
tive race have begun to enjoy advantages and _ securi- 
ties of which they were deprived by the tyranny of 
the subaltern Spanish and Indian magistrates. 

When the Mexicans had been brought to bear 

Mexico: 
—_—— 

pa- Insurrec- 

tiently the yoke of their conquerors, and the colonists ‘ios 
had become tranquil possessors of all the treasures of 
the country, the warlike spirit insensibly declined, and 
the kingdom of New Spain, with the other settlements, 
enjoyed a peace of two centuries and a half. The in- 
ternal tranquility of Mexico has been rarely disturbed 
since the year 1596, when the dominion of the Span- 
iards was established over all the territories, from the 
peninsula of Yucatan and the gulph of Tehuantepec, to 
the sources of the Rio del Norte and the coast of New 
California, Disturbances among the Indians took place 
in 1601, 1609, 1624, 1692; and, in the last of these 
commotions, the palace of the Viceroy, and some other 
public ——— were burned by the insurgents. These 
disturbances, however, were occasioned chiefly by a de- 
ficiency of provision ; and, as long as the native creoles 
awe so few in —e as to continue united with the 
uropean Spaniards, no spirit of in dence appear- 

ed in the country. The frst ecogeeliows such capirie 
arose about the middle of the seventeenth century, af- 
ter the commotions in New England ; and, a few years 
before the peace of Versailles, the serious insurrection 
of Tupac Amaru, in Peru, alarmed the Court of Madrid 
with the apprehension of political commotions among 
the colonies ; but it is only since the last 30 years that 
the colonists, having been brought, by ter freedom 
of trade, into contact with the United 8, the Bri- 
tish, French, and Danes, the political events in Eu- 
rope, since 1789, have excited an interest among the 
Spanish creoles, and led them to aspire after their own 
rights as a people, The measures employed by the 



Mexice, 

MEZ 
publie authorities to quiet these agitations, particularly, 

Mezzotin- the prohibition of printing presses, even in towns of 
to. 40,000. or 50,000 inhabitants, and the proscribing of 

such works as those of Robertson, Montesquieu, &c. ; 
the infliction of torture on several persons in New Gre- 
nada, suspected of revolutionary plans, and other simi- 
lar instances of distrustful policy, served only to increase 
the discontents of the colonists. Nothing was done to 
forward their just demands, to improve the obvious 
defective institutions of the country, and to reform the 
most glaring evils of the colonial system ; and in 1796 
a great revolutionary commotion broke out in the pro- 
vince of Venezuela, which had nearly annihilated, in 
that quarter, the Spanish authority. The individual 
liberty which the colonists naturally enjoy, by their 
diffusion over a vast extent of country, and the 
mutual hatred of the different casts, especially the 
dread entertained of the blacks and Indians by the 
whole body of the whites, have prevented the po- 
pular discontents from spreading more generally in the 
other provinces. The events, particularly, which took 
place in St. Domingo have contributed greatly to pre- 
serve tranquillity in the Spanish colonies on the conti- 
nent. That tranquillity, however, has at length suffer- 
ed an almost universal interruption, and insurrection 
has, for several years, prevailed in every quarter of 
Spanish America. The progress of these revolutionary 
movements is still involved in too much uncertainty to 
afford any materials for a detailed account in this place, 
and would indeed far exceed the limits of the present 
article. There is less known, in this respect, of the 
events which have taken place in Mexico, than of any 
other Spanish settlement. Its secluded situation, the 
nature of its coasts, and its want of sea-ports, prevent 
any information from being received from the interior, 
except what the Spanish authorities may communicate. 
According to their accounts, all disturbances ceased in 
1807 ; but various circumstances, particularly an inter- 
cepted letter from the Bishop of Valladolid, afford rea- 
son to believe that the country is full of insurgents, 
and that they are daily becoming better provided 
with the means of resistance. See Robertson’s His- 
tory of America, and Humboldt’s Political Essay on 
New Spain. ( 2 
MEZZOTIN O, is a kind of engraving which re- 

sembles drawing in China ink. Instead of the tedious 
and laborious operations of the graver,in highly finished 
plates, it is executed by a more simple and expeditious 
process in the following manner: The plate, with a 
piece of flannel under it, is to be laid on the table, and 
the grounding tool held perpendicularly in the hand*. 
While leaning moderately on it, the hand must be kept 
rocking in a right line from end to end, until the plate 
be wholly covered in one direction. Next let the 
strokes be crossed from side to side, and afterwards 
from corner to corner, working the tool each time over 
the whole plate in every direction, somewhat like the 
points of a compass ; at the same time taking al] pos- 
sible care not te cut in one direction twice in a place. 
Thus the surface is covered completely with lines, 
and would produce a black impression if printed. Next, 
the designed effect is to be given by removing such 
parts of the surface as are necessary for light or sun- 
shine. After the ground has been laid, the scrapings of 
black chalk are to be rubbed over the plate with a rag, 
or it may besmoked withcandles. The drawing to be 
engraved is now to be traced on the plate, after havi 
rubbed the black with red chalk dust. The lights sad 
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shades are to be produced by marking the outlines with Mezzotin. 

e lights in every _ t*- a blunt needle, and scraping off 
part of the plate as clean and smooth as possible, in 
proportion to the strength of the lights in the drawing, 
observing to preserve the outlines. Then the extreme 
light parts, such as the tip of the nose, the forehead, or 
lines, are to be softened or rubbed down with the bur- 
nisher. When an impression from the plate is dry, 
it should be touched with white chalk, whos it ought 
to be light, and with black where darker ; and the plate 
being retouched, the same course must be followed for 
the lights; and employing a small grounding tool for 
bringing the shades to a proper consistence. It is nes 
cessary to take successive proofs until the requisite qua« 
lity be obtained. 

By another method, the outlines of the object to be 
represented are etched, as also the folds in drapery, 
making the breadth of the shadows by dots, which must 
be bit to a proper depth by aquafortis.. The greund 
used in etching is taken off, and the mezzotinto ground 
being laid, the scraping proceeds as before. Imison, 
Elements of Science and Art, vol ii. p. 360. 

Instead of following the manual operations of laying 
the ground of a mezzotinto engraving, Mr. Dossie has 
suggested that it may be attained with greater ease and 
accuracy by some mechanical means, and recommends 
the invention of a machine for that purpose. Vol. 
i. p. 174. In his work are copiously detailed the 
whole process of engraving in mezzotinto, its uses and 
effects. It is there remarked, that ‘the principles on 
which the fitness or unfitness of subjects of this kind of 
engraving are founded, are of twokinds ; the one respect 
ing light and shade, the other the nature of the design 
with regard to the outline. Such pieces as contain large 
and clear masses of light do not succeedat all; but where, 
on the contrary, there is a large proportion of very 
dark parts, as in the representation of night scenes, or 
a large proportion of brown shades, as in the pictures 
of Rembrandt, Benedette, and Teniers, in some instan- 
ces the best effect is produced, and with the least labour, 
Such pieces likewise as are of a simple composition, and 
do not require great force and variety of expression in 
passion and character are suitable. But where great 
spirit is required to give merit, this manner of engrav- 
ing fails, as it does not admit of those sharp and deli- 
cate strokes and touches which are the means of that 
expression.” It thence appears, that mezzotinto en< 
graving is best adapted to objects of considerable size. 
Nevertheless some persons, such as Mr. Gilpin, incline 
to bestow greater qualities on it than it seems to de- 
serve, It appears, indeed, that artists in general are 
disposed to elevate engraving toa higher rank than be 
longs to it. They wish it to be considered an original, © 
not an imitative art. But what more is the most refin-~ 
ed painting than mere imitation? It is either the de-~ 
scription of real, or the representation of imaginary 
subjects. Engraving apparently holds a second place. 

Facility of execution has been one principal means 
of diffusing mezzotinto engravings, while novelty has 
proved their recommendation. Tt appears, however, 
that what is susceptible of the test delicacy must 
be viewed as the most perfect. Mezzotinto has been 
more successfully cultivated in England than elsewhere, 
whence it is called on the continent the black or Eng- 
lish style. : 

Evelyn ascribes the invention of this manner of en- 
graving to Prince Rupert, Count Palatine of the Rhine, 
by whom he was acquainted with the method of exe- 

* The grounding tool is like x steel chiscl, the edge of which has a semicircular form, and is cut into very fine teeth. “ It is fixed into, 
wooden handle, 
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air of logie Dogmatice, which excited little sensation in Ger- Michaelis 

many, was confiscated in Sweden; but Count Hépken, __ |I 
afterwards, endeavoured to repair the injury Mickle. 

under an 
mystery, and he declines publishing the process, 

expressing himself willing, privately and with 
Shough expen, Nec 

deed both: he and a later author; bestow it on 
Louis de or de Sichem, a lieutenant-colonel in 
the service of the rave of Hesse Cassel, who pro- 

a mezzotinto print of the Princess Amelia in fo- 
lio, in 1643. Prince having learned the me- 
thod from him, i it to Wall Vaillant, a 
Flemish painter and engraver, on ise of secrecy. 

soon disclosed by the 

H ; é : i 
study, and a 

t intercourse with Haller, Gesner, Moxbelms, 

Spleen per a to the s ittingen, 
Wi Senlid Gaetine td (701; tett'his tone oa 

ds created an aulic counsellor by the court of 
As his reputation increased, he was admit- 
are Arie toes: berm Tad 

in foreign countries. 
talents of Michaelis were no less usefully em- 

position of various learned works, 
performance of his duties as a pob- 

in the university. His critical researches 
scriptures of the Old and New Testament 

i icular notice. When we consider the small 
derive from the labours of his ! 

is illustrations of the Old Testament may be viewed 
as an almost original work ; and his introduc- 
tion to the of the Sledsilad noher ir aiaee 
less valuable, perkaps in a philological point of view, 
still eateemed, in its Iast amended form, as an indispen- 

tory of critical learning for every student of 
. His translation of the Bible, which was an- 

dertaken at the suggestion of Lessing, is chiefly valu- 
able on account of the notes. His Compendium Theoe 
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some years 
thus ee to the learned author, by prevailing upon 

” The was at the same the king of Sweden to confer upon him the order of 
ak, bctth-the siete of: a head engraved by - the Polar Star... The extensive knowledge which he 

i or ~had acquired in biblical philology, as well as in every 
department of learning AL sewern. “4 with the study of the 
Seri . enabled him to form very accurate notions 
on the subject of the original and peculiar civil institu. 
tions of the Hebrews, which he published to the world 
in his treatise on the Mosaic law ; a work which affords 
equal instruction and entertainment to the statesman, 
the historian, and the antiquary. 
During a period of forty-five y@rs, Michaelis con- 

tinued to di his duties as a in the 
university of Géttingen with distinguished success and 
increasing reputation, by naman lectures on various 
parts of the writings, and communicating in- 
struction in the Hebrew, Arabic, and Syriac languages. 
Towards the close of bis life siiditisnes, letieaze were 
conferred upon him. He was elevated, in 1786, to the 
rank of a privy counsellor of justice ‘by the court of 
Hanover; and. in 1788, he was unanimously elected 
a fellow of the Royal Society of London. His labori- 
ous and useful life was terminated on the 22d of Au. 
gust, 1791, in the 75tb year of his age. 

We have already alluded to several of the works of 
Michaelis ; and our readers will find a list of his vari. 
‘ous writings, yey bear pepousahle testimony ie his 
great learnin industry, in the Gentleman’s Maga- 
zine for March 1792. A translation int English of 
his Dissertation on the Influence of Oyinions on Lan- 
guage was published in this country in 1772; and his 
Introduction to the New Testament was translated by 
Dr. Marsh, now yee 3 of Llandaff, and published 
with Notes, &c. in 4 vols. 8vo. London, 1802. 
MICHIGAN Lakes, a large lake in the United 
States of America, is situated beween 42° and 46° of 
North Latitude. It is of an oval form, about 260 miles 
long from north to south, abou! 945 in circuit, and has 
an area of nearly 10,368,000 acres. It runs into Lake 
Huron, and it is said to be unfathomable. The banks 
of the lake are thinly covered with pine, cedar, and 
shrub oak. It abounds with excellent fish, and trouts 
sre sometimes found which weigh from 60 to 90 Ibs. 
it is navigable for vessels of 400 tons. Lake Michi 
is separated by a barren tongue of land from Lake Su- 

ior. See Morse’s Geography, p.63, and Warden's 
Account of the United States, vol. i. p. 71. 
MICKLE, Wittiam Joctus, celebrated as the tran. 

slator of the Lusiad of Camoens, was born in 1734, at 
Langholm in Scotland, and was the son of the minister 
of the parish. After receiving a good education at the 
High School of Edinburgh, he went to London in 1763, 

cartied with him his poem “ On Providence,” 
which gained him the friendship of Lord Lyttelton, 
He was then employed as corrector of the Clarendon 
press at Oxford, and in 1767, he published his poem 
called “ The Concubine !” 

His great work, the translation of the Lusiad, was — 
printed in 1775. and contained an account of the Por- 
tuguese conquests in India, a life of Camoens, and a 
dissertation on the Lusiad. In 1779, he was appointed 
secretary to Governor Johnson, when he received the 
command of the Romney, and he was left at Lisbon aa go- 
vernment agent for prizes. In that capital he was re- 
ceived with much attention as the translator of their great 

, and was admitted a member of the Royal Aca- 
demy of Lisbon. Here he wrote his poem of “ Alma- 
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Whitby, near Oxford, where he died in the year 1769. 
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Mickle. da Hill,” amepistle from Lisbon. Having acquired some His poems were published, 

——-— property, he returned to England, and settled at 4to, 

M IC 
in 1794, in one volume, 

MICROMETER. 

small, and jsrger, a measure, is the name given to an 
instrument for measuring small angular distances in 

the heavens, or small rectilineal spaces of any kind. 

..The micrometer was invented by our countryman, 

invented by Mr. Gascoigne, «about the year 1640-1, at which time 
Mr. Gas- 
evigne, 

4640-1. 

he drew up an account of it in a letter to Mr.’Oughtred. 

It consisted of two pieces of brass, ground to a very 

fine edge, and their edges were made to approach to, 

or recede from, each other, by a mechanical contrivance. 

Mr. Gascoigne had made use of it for several years 

in measuring.the diameters of the moon and planets ; 

in ascertaining distances at land, and in many nice 

astronomical observations. According to Mr. R. Town- 

ley, into whose hands one of these micrometers fell, a 

foot could be divided into 40,000 parts. Mr. Gas- 

eoigne had prepared a Treatise on optics for the press, 

but he was killed during the civil wars, inthe service 

of Charles I. The MS. of this Treatise was never 

found. 
It appears from the Ephemerides of the Marquis of, 

Malvasia, published in 1662, that he employed a net of 

silver wire in the focus of the eye-glass of his telescopes, 

for measuring the diameters of the planets, the dis- 
tances of the fixed stars, and for taking an accurate 

drawing of thelunar spots. He had also a contrivance 

for turning this net in the focus of the telescope, in 

order to cause the star to move along one of his wires, 

and he obtained the angular distance of ‘the wires, by 

counting the number of seconds which a star required 

to pass over one Of the intervals of his net. 

in the year 1666, Messrs. Auzout and Picard, with- 

out knowing any thing of the micrometer of Gascoigne, 

published the description of a micrometer, which con~ 

sisted of silver wires, or fibres of silk, which were 

opened and shut by means of a screw. 

The micrometer was soon pretty generally intro- 

duced among ‘the instruments of an observatory, and 

underwent great improvements: New forms of it were 

invented ; and by the successive labours of astronomers 

and opticians, ‘it has been brought to a very high de- 

gree of perfection. These various improvements: and 

new forms of the micrometer, will be described under 

the following nine chapters. . 

I. On fixed micrometers with an invariable scale. 

II. On Wire-micrometers, in which the wires are 

opened and shut mechanically. 

Ill. On Wire micrometers, in which the wires are 

opened and shut optically. 
JV. On Double image micrometers, in which the 

lenses or mirrors are opened and shut mecha- 

nically. 
V. On Double image micrometers, in which the 

lenses, or mirrors, or prisms, are opened and 
shut optically. ; 

VI. On Angular or Position micrometers. 
‘VII. On Lucid dise micrometers. 
VIII. On Doubly refracting micrometers, 
IX. On Micrometers for microscopes. 

‘two first are inclined 45° to the two last. 

Cuar. l—On Fired Micrometers with an Invariable  yyicrome- 

Ture earliest micrometer.of this description that ap- 
s to have been used by astronomers, was construct- 

ed by the celebrated Huygens. In the focus of the 
eye-glass of his telescope, he-fixed a brass plate with 

circular aperture a little less than that of the eye- 
glass. He measured the angle subtended. by the di 
meter of this circle, by measuring the time of a star’s 
passage over it, which he found to be 17} minutes. 

e then prepared two or three long and slender brass 
plates of various breadths, whose sides were very 
straight, and converged very gradually. In using 
these plates to measure the diameter of a planet, he 

slid one of them through two slits in the opposite sides 
of the tube, so that the plane of the long plates touched 
the plane of the circular aperture, or field; and he then 
observed in what part of the plate the breadth of it 
just covered the whole planet. By taking this breadth 

Mickle. 

ter. 

base Ses 
On fixed 
microme- 
ters with 
an invari- 
able seale, 

Huygens’s 
microme- 
ter. 

between the points of a pair of fine compasses, and by — 
comparing it with the diameter of the aperture, he ob-« 
tained the apparent diameter of the planet. Sir Isaac 
Newton has remarked, that the diameters of the pla 

nets are always somewhat bigger, when measured in 

this way, than they ought to be. This error, however, 
might have been corrected by using long tapering slits 
in place of plates. 

A. fixed micrometer, or reticulum, for determining Cassini's 
the relative places of stars, was invented and uw 
by M. Cassini. 
gh, crossing one another at right angles in the fo 
cus of the eye-glass at the same point i, so that the 

The te- 
lescope is then directed, so that the preceding star may 
appear Bpon the hair a 4, and is then pa about its 

axis till the star moves along ab. The time of the first 

star’s arrival at the centre 7, is then noted by a clock, 

and likewise the time of the subsequent star's arrival at 

the perpendicular hair ¢ d, The interval between 
these times, converted into degrees and minutes, is the 
difference of the right ascensions of the twostars. In 

order to find the difference of their declinations, the 

times of the subsequent star’s arrival at the points 4 and 

1 of the oblique hairs ef, gh, is noted. The half of 
the interval between these times, is the time in which 

it describes J m, or mk, which, converted into degrees 

and minutes, gives the angular distance 7m; and this 

being diminished in the ratio of the radius, to the co- 
sine of the star’s declination, gives the value of mi, 

the difference in declination of the two stars. 

This reticulum was much improved by our eminent 
countryman, Dr. Bradley. In order to avoid the incon- 

venience of turni 
piaced the ring abe, Fig, 2. of the reticulum, in a 

groove eut in the fixed ring ABC, and having confined 
it Jaterally by three small plates of brass at A, B,C, he 
gave it a motion round the axis of the tube by the end- 
less screw DEF, working in a toothed arch de fixed 
to the moveable ring abc. The hairs gh, i¢ cross one 

» 

reticulum, 

It consists of four hairs ab, cd, ef, P&ate 
‘O- CCCLXXY- 

Fig. 1, 

Bradley’s 
improved 

the telescope about its axis, he a 
ig. 2. 

: 
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smother at right angles at f, the centre of the rings; 
pepo 5 atm alg A ibe inangeel 
pee ar! or nl it to move in any 

star at q, it will then coincide with 
star’s motion, and then all other stars will move paral- 
lel to it. In order to find the difference of declination 

he observes the times of their arrival at 
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therefore can neither appear equally distinct, nor sub- 
tend equal angles at the eye.” 

In order to remedy these inconveniences, Dr. Brew- 
ster was led, in 1805, to contrive the circular mother- 
of-pearl micrometer, which is free of all these disad- 
van and has likewise the benefit of a kind of di- 
seen oale increasing in accuracy with the angle to 
be measured. This micrometer, which he has often 
used, both'in determining small angles in the heavens, 
and such as are subtended by terrestrial objects, is re- 

ted in Plate CCCLXXV. Fig. 4. which exhibits 
its a ce in the focus of the first eye-glass. The 
ack ving. which forms part of the figure, is the dia- 

, and the remaining part is an annular portion 
of mother-of-pearl, having its interior circumference 
divided into $60 equal parts. The mother-of-pearl ring, 
which appears connected with the dia , is com- 
‘sag te corn he and is fixed at the end of a 

tube, which is made to move between the third 
eye-glass andthe diaphragm, so that the divided cir- 
cumference may be placed exactly in the focus of the 
glass next the eye. hen the micrometer is thus fit- 
ted into the telescope; the angle subtended by the whole 
field of view, or by the diameter of the innermost circle 
of the micrometer, must be determined either by mea- 
suring a base, yh Bent prone tidherhs. ae tah 
and the angles subtended by any number of divisions 
or will be found by a table constructed-in the 
following manner. 

Let Ampnb, Fig. 5. be the interior circumfe- 
rence of the micrometer scale, and let mn be the 
object to be measured. Bisect the arch mn in p, 
and draw Cm, Cp, Cn. The line C p will be a 
right to mn, and therefore m n will be twice the 
sine of half the arch mp. Consequently, AB: mna= 
Rad : Sine of 4 m pn; therefore mn x R=sin. }mpnx 

AB, and mpn = ————"P" impr x AB; a formula by 

which the angle subtended by the chord. of any num- 
ber of degrees may be easily found. The first part of 

the formals, vis, ——2 > — $= - 
ries with the size of the micrometer, and with the mag- 
nifying er which is applied. Dr. B. therefore 

: pa Hg bs following Table, containing the value of: 
the constant of the formula for évery de, or di- 
Gite ot chen. ' fated 

‘Constant 

Ly gl Constant Constant Ls ‘Constant 

Formula. aie a f ae 

1 | .0087 | 14 | .1219 || 97 | 2334 ' 40 | .9420 
2) 0174} 15 | 1305 | 28-| 2419 41 | .3502 
8 | .0262 | 16 | .1892 | 29 | 2504} 42 | .9584 
4 | .0349 | 17 | .1478 | $0 | .2588 | 43 | .3665 
5 | 0436 | 18-| .1564 1°31 | 2672 }} 44 | 9746 
6 | .0523 | 19 | .1660 [32 | .2756 | 45 | .3827 
7 | .0610 } 20 | .1786 || 88 | .2840 || 46 |°.3907 
8 | .0698 | 21+] '.1822 4} $4‘) 29293 | 47 | .3987 
9 | .0785 | 22 | 1908 | 35 | .8007 || 48 | .4067 

10 | .0872 | 23 | .1994 || 86 | .3090 || 49 | .4147 
11 | .0958 | 24 | .2079 || 87 | .8173 || 50 | .4226 

“12 | 1045 | 25 | .2164 || 98 | .8256 |} 51 | .4905 
13 132 | 26 2250 || 39 | .3338 |) 52 | .4384 | 
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TasLe—Continued, 

Constant 

z he Z Constant ; Constant z Constant 

& |Formula. R Lcd § Leg g eed 

53 | 4462 \| 85 | .6756 || 117] .8526 |149 .9636 

54 | .4540 || 86 | .6820 |) 118|-.8572 |150 .9659 

55 | .4617 || 87 | .6884 || t19| .8616 | 151 .9681 

. 56 | .4695 || 88 | .6947 || 120 .8660 |152.| .9703 

57 | 4771 || 89 | .7009 |, 121] .8704 153 | .O724 

58 | .4848 || 90 | ..7071 || 122) 8746 |154| .9744 

59 | 4924 || 91 | .7133 || 123} 8788 |155 | .9763 
60 | .5000 || 92 | .7193 || 124) .8829 156 | .9781 

61 | .5075 || 93 | .7254 || 125) .8870 | 157 | .9799 

62 | .5150 || 94 | .7314 126| .8910 |158 | .9816 

63 | .5225 || 95 | .7373 || 127) .8949 |159| .9833 

64 | .5299 || 96 | .7431 || 128] .8988 160 | .9848 

65 | .5373 || 97.| .7490 || 129 .9026 }161 | .9863 

66 | .5446 | 98 | .7547 || 130] .9063 162 | .9877 

67 | .5519 || 99 .7604 || 131] .9100 |163] .9890 

68 | .5592 100 | .7660 || 182] .9135 164] .9903 

69 | .5664 101 .7716 || 133] .9171 {165} .9914 

70 | .5735 102 | .7771 || 134) .9205 166 | .9925 

71 | .5807 |1103 | .7826 | 135] .9239 167 | .9936 

72 | .5878 104 | .7880 136| .9272 | 168} .9945 

73 | .5948 1105 | .7934 | 137) .9304 169.| .9954 

74 | .6018 1106 | .7986 | 138 .9336 |170| .9962 

75 | 6088 |1107 | .8039 |} 139] .9367 |171 .9963 

76 | .6157 ||L08 | 8090 || 140) .9397 |172 .9976 

77 | 6225 |1109 | .8141 | 141} .9426 |178] .9981 
78 | .6293 1110 | .8192 || 142) .9455 | 174 .9986 

79 | .6361 111 | .8241 | 143) .9483 175 | .9990 

80 | .6428 1112 | .8290 || 144] .9511 1176] .9994 

81 | 6494 {1113 | .8339 | 145] .9537 1177 .9996 

82 | .6561 1114 | .8387 || 146] .9563 /178 | .9998 

"83 | .6626 1115 | 8434 11147] .9588 | 179 |1.0000 

84 | .6691 116 | .8480 | 148] .9613 | 180 |1.0000 

A series of micrometers, principally for the purposes 
of microscopical observations, were constructed by the 
late Mr. Coventry of Southwark, with a degree of deli- 
cacy and accuracy which was never before equalled. 
They consisted of glass, ivory, and silver scales, on 

which are drawn parallel lines from the 10th to the 
10,000dth part of an inch. 

Mr. Barton of the mint, well known for his me- 

chanical ingenuity, has carried the art of dividing mi- 

crometrical scales to the highest degree of perfection. 
The engine which he uses was given to him by his late 
father-in-law, the celebrated Mr. Harrison. It was 
constructed by Mr. Harrison himself, and its merits de- 
pend chiefly on the beauty and excellence of the screw; 
the apparatus for cutting which, by an excellent inclin- 
ed plane, also accompanied the engine. The plate in the 
screw is not divided higher than 2000dth parts of an 
inch; but Mr. Barton has drawn divisions on glass, so 
minute as the 10,000dth part of an inch. In drawing 
lines of 2000 in an inch, Mr. Barton often leaves 
out one line by design ; and! one of the greatest proofs 
of the stability of the empine is, that after having taken 
off the brass table with the work upon it, when the 
omission is distinctly perceived, he can restore it to its 
place, and introduce the line without ils being distinguish- 
able from ae rest, 

MICROMETER. 
For farther information en fixed micrometers, see Wire 

Huygen’s Systema Salurni, 82. Cassini, Phil, Microme- 
Trans. No, 236. Smith’s Opies, vol. ii. p. 342. Ca~ __ "ts 
vallo, Phil. Trans. 1791, p. 283. Cavallo’s Nat. Philo~ ee 
sophy, vol. iii. Phil. Mag. vol. xxix. p. 28. Brewster's 
Treaiise on New ar ae Instruments, p. 48. Ber 
noulli, Mem. Acad. Berl. 1778, p. 198. Watt, in the 
Edinburgh Philosophical Journal, vol. ii. p. 121.. 

CHAP. II. 

On Wire Misrométerss in which the Wires or Fibres are 
opened and shut Mechanically. 

In the original micrometer of Mr. Gascoigne, two On wi 
metallic edges were made to thea" ap- iheceniate 
proach one another; and when his instrument was ters, in 
shown to Dr. Hooke, he immediately suggested the Which the 
substitution of fine wires in place of the edared of me- y aap , 
tallic plates, and they have accordingly been retained 
in aiiteiet all the slibeegteat fora of te instrument. s Popaon 

The wire micrometer as constructed by Messrs. Au- chanicallys 
zout and Picard underwent various improvements in 
the hands of Dr. Bradley and other astronomers, and in Trough. 
our article Astronomy, vol. ii. p. 732, we have given a ton’s mi- 
drawing and description of one of the most improved crometer. 
kind as made by Mr. Troughton. 

In all micrometers with moveable fibres, their sepa- 
ration and approach is effected by means of a screw 
with about 100 threads in an inch, and as every revo- 
lution of the screw is again divided upon a circular. 
plate into 100dths of an inch, the 10,000dth part of 
an inch may be perceived in the number of the wires. 
Sometimes the screws are made with 200 or even 300 
threads in an inch, with the view of giving additional 
delicacy to the scale, but in cases of this kind, the threads 
are so minute, that they have not the requisite strength 
for a micrometer. ; 

The double screw of Mr. Hunter, which we have al« gunter’s 
ready described in our article Mecuanics, vol. xiii. double 
p- 531. furnishes us with the means of obtaining a very screw- 
slow motion in the moveable wires by means of two 
screws, with different numbers of threads in an inch, 
the effect being the same as if a single screw was em- 
ployed, having the size of its threads equal to the dif- 
ference of the size of the threads of the two screws. __ 

The very same contrivance, with a slight modifica- Prony’s 
tion, has been proposed by M. Prony, under the name nonius 
of the nonius screw, for the purpose of moving the wires sctew- 
of micrometers. It is represented in Plate CCCLXXV. P=4TE 
Fig. 6. where AB is an axis divided into three parts — a 
ab, cd, ef. The screws upon the ry ab, ef, have the ag 
same number of threads in an inch, and pass thro 
two female screws in the fixed supports C, D. ie 
axle AB moves horizontally, and any part of its axis 
describes at each turn of the handle H a space equal to 
the distance between the threads. The middle screw cd 
has a greater or a lesser number of threads in an inch than 
ab or ef, the difference between the two being as small as 
we chuse. It passes through a female screw M, which 
carries the moveable micrometer wire, and the piece M is. 
revented from turning by a groove in CD, in which its 
ower extremity is guided. The screw M therefore 
will be carried backwards towards H by the screw ed. 
more or less rapidly than it advances forwards along 
with the axis AB, according as the number of threads 
in ed is less or greater than those in ab and ef. The 
threads in the screws ab, ef, may -be of any magnitude, 
as the piece M advances or recedes in vistue of their 
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difference. It is found difficult in practice to make the 
two screws ab, ef, so equal that they lence no re- 

pe gi mae ipl ig gpg ap p a axis, w is in 
fice peeking it exactly to Mr. Hunter's screw. 
Beare xt icrometers base 

wires drawn to a great degree of ess. Muschen- 
broek informs us, that an artist of Nurem drew 
gold wire so fine, that 500 inches of it only weighed 
one grain ; but he does not state by what means it was 
made. In 1775, Felix Fontana recommended the spi- 
der’s web as a substitute for silver wire, and he’is said 
(though 

ton, who found it to be so fine, 
answer all the obj 

The facility with which fine glass fibres 
can at all times be obtained, induced Dr. Brewster to 
recommend them for micrometrical fibres, and some of 
those which he employed were about +,}. of an inch 
in diameter, bisected itudinally with a fine trans- 

line about the 3000dth of an inch in diameter 
Ee iitesise betthens tan threads of melted 
sealing wax. Mr. Wallace 

f of fineness. Along the axis of « 
asmall platinum wire, and 

filled the with melted silver. The silver 
was now drawn out till it was about the 300dth part 

Pltinam wire renaine tnuched by the ad 'The 

ofan inch. The single lens micrometer b 
these fibres 

of bees-wax or a drop of varnish 
required to be kept i 
to pinch them to 

nail near the extremit 

prone Posthumous Works, 
's Account of Gascoigne's Observations 

vol. xlviii. p.190. Aazout and. Picard, 
2 Par. See Rozier. in Smith's Opties, 
il. p. $45, 346. Fontana, Saggio del real gabinetto di 

VOL. XIV. PART 1, 

been silver . 
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Fisica e di storia naturale de Firenze, Rom. 1775. Prony _ Wire 
in Lanz and Bettancourt’s Essais sur la Comp. de Ma- Microme- 
chines, p.15. Brewster's Treatise on New Phil. Instru- wing 
ments, p. 74. Wollaston, Phil. Trans. 1813, Part I. 
Edinburgh Philosophical Journal, vol. i. p. 202. 

CHAP. III. 

On Wire Micrometers, inwhich the scale is varied, or the 
Wires opened and shut optically. 

The idea of varying the magnitude of the meshes of On wire mi- 
a net of silver wire, permanently fixed in the focus of crometers, 
the of a telescope, for the purpose of measur- !" which 
ing igits of eclipses, seems to have been first sug- ‘be *<sle's 
gested by M. de La Hire. The same idea afterwards |). s;... 
occurred to the late celebrated Mr. Watt, (as he himself opened and 

informed us, ) who constructed a sort of micrometer up- shut opti- 
on this principle ; but he never published any account cally. 
of it, and did yt examine its optical properties. See 
Edinburgh Philosophical Journal, vol. ii. p. 124. 

The idea of ing and shutting one or more pairs of 
wires optically, instead of mechanically, was first applied 
asa rinciple for micrometers by Dr. Brewster. 
In his treatise on New Phi ical Instruments, he has 
described various micrometers of this kind, which 
seem to possess properties worthy of the attention of 
practical astronomers ; and, if we are not misinformed, 
one of these telescopical micrometers has been recently 
fitted up for use in the Observatory at Greenwich, at 
the desire of our celebrated astronomer royal, Mr. Pond. 

“ The diameter of the sun, or any portion of space, Dr. Brews- 

oe distance of the wires till they contain ex- 
y 

or 
the space between a pair of fixed wires. Thus let S’s’, 
Plate CCCLXXV. Big. 7. be the sun in contact with prjrr 
the lower wire CD, wire AB may be moved into cccixxy. 
the position ab, so as to touch the upper limb S’ of the Figs. 7, 8, 
— or if — AB, CD, are both ss may, 9, 10, U1. 
y increasin magnifyi er of the telescope, 

expand the aa Ss iat ‘Se, till its north and south 
limbs are in accurate contact with the fixed wires. In 
the first of these methods, which has already been ex- 

ined in the description of the common wire micro- 
meter, the angle subtended by the sun is measured by 
the revolutions of the screw, which are necessary to 
bring the wire AB from a state of coincidence with CD 
into the position ab :—In the second method, which is 
the principle on which the new instrument is founded, 
the angle is measured by the change of magnifying 
power which is required to enlarge the solar image, ti 
its diameter is exactly equal to the distance between the 
wires. Though the wires are in this case absolutely 
fixed, yet the an is xh oenend sieyin observ- 
er’s eye continually changes wi magnifying power 
of the telescope ; for if the sun S’g fills half the space 
between the wires AB, CD, before the magnifying 
power is increased, the angle subtended by these wires 
must be equal to twice the diameter of the sun, or about 
62 minutes; and when the solar image has been ex- 
panded to Ss, the wires AB, CD, only subtend an 
angle equal to the sun’s diameter, or about 31 minutes ; 
80 Set it thie Po erp of the nouns image has been 

u a ange in the magnifying power 
Prehe tdlesohe. the wires et have subtended every 
possible angle between 31 and 62 minutes. 
The dual variation of the magnifying power, 

which is thus essential to the construction of the in« 
2¢ 
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strument, may be effected by different contrivances,--by 

changing the distance between the two parts ofthe achro- 

matic eye-piece ; by separating one or more of the lenses 

of the compound object glass; or by making a convex, 

a concave, or a meniscus lens move along the axis of the 

telescope, between the object glassand its principal focus. 

The last of these contrivances, which is, for many 

reasons, preferable 
presented in Fig. 
whose principal focus is 

8. where O is the object glass, 

at f, and L the separate 

lens, which is moveable between O and f. The 

parallel rays R, R, converging to f, after refraction by 

the object glass O, are intercepted by the lens L, and 

made to converge to a point F, where they form an 

image of the object from which they proceed, The fo- 

cal distance of the object glass O has therefore been 

diminished by the interposition of the lens L, and conse- 

quently the magnifying power of the telescope, and the 

angle subtended by a pair of fixed wires in the eye- 

piece, have suffered a corresponding change. When 

the lens is at J, in contact with the object glass, the fo- 

cus of parallel rays will be about ¢ ; the magnifying 

power will be the least possible, and the angle of the 

wires will be a mazimum; and when the lens is at l/, 

so that its distance from O is equal to Of, the focus of 

oma rays will be at f;—the magnifying power will 

e the greatest possible, and the angle of the wires will 

be a minimum. When the lens L has any intermediate 

position between / and /’, the magnifying power and 

the angle of the wires have an intermediate value, 

which depends upon the distance of the lens from the 

object glass. Hence it appears, that the scale which 

measures these variations in the angle of the wires, may 

always be equal to the focal er a of the object glass ; 

and it may be shewn in the following manner, that it 

is a scale of equal parts, the changes upon the angle 

being always proportional to the variation in the posi- 
tion of the moveable lens. 

The point f being that to which the rays incident 

upon L always converge, we shall have, by the princi- 

ples of optics, F4-Lf: F=L f:LF, F being equal to 

the focal length of the lens L. Now it is obvious, that 

the magnitude of the image formed at F, after refrac- 

tion through both the lenses, will be to the magnitude 

of the image formed at f by the object glass O, (or by 

both lenses when L is at /,) as LF is to Lf; for the 

image formed at f is the virtual object from which the 

image at F is formed, and the magnitude of the image 

is soonpd to the magnitude of the object directly as 

their respective distances from the lens. Hence the 

magnifying power of the telescope when the lens L is 

in these two positions, is in the ratio of LF to Lf, con- 

sequently the angle subtended by the wires, which 

must always be inversely as the magnifying power, will 

be as Lf to LF. 
By making Lf=é, the preceding formula becomes 

F46:F=0: LF. Heuce Letom Then calling 
F+6 

A the least angle subtended by the wires, or the angle 

which they subtend when the lens L is at I’, and « the 

angle which they subtend when the lens is at L or in 

any other position, we have A:a=LF:L/, that is 
F : 

A: = 555" b, and a= A+? athe angle for any 

distance 6, Calling P the greatest magnifying power, 
and = the magnifying power for any distance 6, we 

Fé PF 
shall have P: =6 : —— — ve P:w=b Fav and z= =the power 

F+6 

to any of the other two, is re« _ 

ried to a greater 
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for any distance 5. Making A=20, P=20, F=10, 
-and 6=0, 1, 2, 3, 4, successively, we obtain from these’ 

two formule the results in the following table. 

Different} Calculated mag- Calculated | Differ- 

er nifying powers, |Differences.) angles. | ences. 

0 20.00000 1.81818 20’ 2 

1 18.18182 22 
“ 1.51515 2 

2 16.66666 24 
1.28205 2 

3 15.38461 1.09890 26 a 

4 14 28571 5 28 

Hence it appears, that when the different values of & 

are in arithmetical progression, the angle. of the wires 

varies at the same rate, and therefore the scale which 

measures these angular variations is a scale of equal 

parts. The magnifying power, however, does not vary 

with equal differences, and pagent su a scale for 

measuring its variations, if any scale were wanted, is 

not a scale of equal parts. 
Having thus ascertained the nature of the scale, we 

shall now proceed to point out the method of construct- 

ing it. It is obvious that the length of the scale is ar- 

bitrary, and may be made — either to the whole fo- 

cal length Of of the object glass, or to any ortion of 

it. If the “has L eave ole the whole lest of the 

axis Of, the angle subtended by the wires can be va~ 

degree than if the lens moves only 

along a portion of the axis; but as this advantage ma 

be obtained by a contrivance hereafter to be described, 

it will be found more convenient for astronomical pur- 

poses to make the lens moveable only along a part of 

the axis, as from L towards f. 

Let us suppose, therefore, that when the object glass 

O is 36 inches in focal length, 10 inches will be a con- 

venient length for the scale, and that the telescope is 

constructed so that the lens L can moye freely through 

that space reckoned from, f, the next thing to be deter- 

mined is the focal length of the lens L.. It is evident 

that a lens of 6 inches focal length will produce a much 

greater diminution of magnifying power, and conse- 

quently a much greater increase upon the angle of the 

wires in moving from f to L than a Jens of greater fo- 

cal length; so fhat the value of the whole scale in mi- 

nutes or seconds, or the increase in the angle occasion- 

ed by the motion of 
versely as the focal length of the moveable lens. If 

the angle of the wires is 26 minutes, for example, and 

if the magnifying power of the telescope is diminish« 

ed from 40 to 30 by the motion of the lens from f'to 

L; then when the lens is at L, the angle of the wires 

will be 34’ 40”, for 30: 40=26' : 34’ 40’. Hence we 

have a scale of 10 inches to measure 26’—34 40”, or 

8’ 40”, and therefore every tenth of an inch on the scale 

will be equal to 5”.2. 
If we employ a lens of much greater focal length, 

so as to diminish the magnifying power only from 40 

to 35, and if the angle of the wires is 29 minutes ; 

then when the lens is at L, the angle of the wires will 

be 33’ 9” nearly, for 35: 40=29': 33’ 9". And henee 

we have a s of 10 inches to measure 29'—33’ 9", 

or 4’ 9”, consequently every tenth of an inch on the 

scale corresponds to 3.3. From this it will be mani- 

fest, that the accuracy of the seale is increased by in- 

creasing the focal length of the moveable lens. | 

The two preceding examples are suited to a micro« 

meter for measuring the diameters of the sun and moon: 

‘Wire 
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at their various distances from the earth; but, in order 

on which the in- 
strument is founded, we shall another example, —— . 
better adapted to this purpose. 

Let us that the pair of fixed wires subtends 
only an angle of 40”, for the purpose of measuring the 
distance between double stars, or the diameters of some 
of the smaller planets, that the tel ifies 300 
bee re Mate nt Prrlbechmee rami ftoL, 

a space of 10 inches, diminishes t wer of 
the instrament to 240; then when the lena te at L, 
the angle of the wires will be 50”, for 240; 300=— 
40”; 50”. Hence we have a scale of 10 inches to 
measure 40’—50", or 10”, so that every inch of the 
scale to 1”, and every 16th of an inch to 
6”.) From this it follows, that the accuracy of the scale 
increases as the angle subtended by the fixed wires di- 
minishes. 

If it should be found convenient to make each divi- 
sion of the scale d toa variation in 
the angle than in any of the examples which we have 
given, it would then be proper to make use of a ver- 
nier for subdividing the units of the scale, 

In order to show more clearly the method of com- 
leting the scale, we have represented a tel fur- 

ished with a micrometer, in Plate CCCLXXV. Fig. 
. 9, where AB is the principal tube, with the object 
glass at B; CD a secondary tube, at the right hand 
extremity of which is fixed the lens L, (Fig. 8.) which 
is end backwards and forwards with the tube, 
the milled head F ; and E the eye-piece, which is ad- 

Jom tebe} pesbditing fica the principal tuhe below i i i rincipal tu iow 
A, and fancy wick a weed teale if meen L 
points out the divisions on the scale. Let it now 

possible, head 
of it at n to which 

be 

this angle 
as possible by means of the nut F, till the index 

be now 39’ 9”. point of the scale 
corresponding to 33’, say, As 4# 9”, the value of the 

seem to cover, i 
inches. Bisect BC in D, and draw DA ; then in the right 

of wires AB, CD 
ject MN, with » plain surface, 

» Pig. 7, direct the telescope, the 
perpendicular 

which the wires to occupy, or the points B, the wires 
perpendicular : to the wires. Let the BC be 4 feet 2.57 poin 
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whole scale, is to 10 inches, the length of the scale, so 
is 9’ to 36 hundredths of an inch, which being set 
from m to o, will mark out the point o as correspond« 
ing to $3’. The space on being divided into four parts 
for minutes, and each minute into as many divisions as 
possible, the micrometer will be ready for use. If 
great accuracy is required, every unit of the scale 
might be determined experimentally, by any of the 
methods mentioned in the preceding note. 

The instrument thus constructed, is capable of mea- 
suring angles only between 29’ and 33’ 9”, and is 
therefore peculiarly fitted for determining the diame- 
ters of the sun and moon, Its range, however, could 
easily have been extended, by lengthening the tube 
CD, or by employing a moveable lens, of smaller focal 
length ;—or instead of one pair of wires, we might use 
peor ame as AB, CD, ab, cd, «8, 7%, Fig. 10, so Fig, 10. 
placed that i only one pair should be in the field of view 
at atime, and that the least angle of the second pair 
should be equal to the greatest angle of the first pair, 
and the least angle of the third pair equal to the great~ 
est angle of the setond. 
When the micrometer is constructed on these prin- - 

ciples, it is certainly free from almost all those sources 
error with which the wire micrometer is affected, 

The imperfections of the screw, the errors arising from 
the uncertainty of the zero, from the bad centering of 
the lenses, from the want of lelism in the wires, 
and from the minuteness of scale, are completely 
removed. Nay, if the scale is formed by direct expe« 
riments, whatever errors may exist in the instrument, 
are actually corrected ; for as the sources from which 
these errors existed in the instrument during 
the formation of the scale, they cannot possibly affect 
the result of any observation. The scale is in the 
record of a series of experimen 
servation must be as free from error as the experiments 
by which the scale was formed. It would, therefore, 
be of great advantage, in micrometrical observations, 

tal results, and the ob- | 

to make the points B, C, Fig. 11, with which the wires Fig. 11. 
appear to come in contact, as luminous as the objects 
to which it is intended to apply the instrument, or ra- 
ther to have a series of results for objects of various 
d of illumination. 

n the preceding micrometer, the angle of a pair of Dr. Brew- 
isd Wie is lncrenaedl atl iockasdied, bey dhe toatl bry 
of a second object-glass along the axis of 
while, in the pea 
angle is effected by separating the two parts which ™ 
compose an achromatic eye-piece ; or, when the eye. 
piece consists of two or three lenses, by separating the 

to the axis of the 

to determine the angle BAD, which, by the case i will be found to be 14/ 30’’, so th whole BAC, rte en by the wires willbe $90 plain trigonometry, to + 80 that angle 

t ia obvious, however, on account of the proximity of the object MN, the image of it in the is formed by rays which 
fall upon the glass O, and therefore this image will be formed at f’, Fig. 8, at a rane tha the pital 
cus f- Henee will be greater, and the of the wires less than they have been had the object MN been 

distant. It , therefore, to find the angle BAC, so that we may have the real value of that angle when the 
is directed to the bodies. Let O 7,"the focal length of O, Fig. 8. be called ¢; D the distance of the object MN; a 

by the principles of Optics, Ptttm: Pab+m: -—-— for the new 

Fb+ Pm ' Filan = **5 a formula from which the corrected angle x may be readily found. 
Fe 
Fy 

value of LF or for LF’. Hence LF : LF’ma:e; that is, 

telescope ; piece mi- 
mt instrument, the variation of the Stometer. 

ig. 12. 
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lens next the eye from the remaining lenses*. If the 
small tube, which contains the field-glass and the first 
eye-glass, be pulled out beyond its natural position, 
the magnifying power of the instrument will be in- 
creased ; and if the same tube be pushed farther in 
than its natural position, the ifying power will 
be diminished. It will be found in general, that if 
the tube already mentioned be allowed to move over 
the space of four inches, that is, about two inches on 
each side of its natural position, the magnifying power 
at one extremity of this space will not be very far from 
double of what it is at the other extremity. 

The eye-piece micrometer is represented in Plate 
CCCLXXV. Fig. 12. with all the lenses in their natu- 
ral position. The part AFG, containing the two lenses 
A, C, is fixed to the telescope, and a space is left be- 
tween the tube AC and the outer tube, in order to per- | 
mit the moveable part of the eye-piece to get suffi- 
ciently near to the lens C, and also to a sufficient dis- 
tance from it. The other tube DB, containing the 
field-glass D, and the first. eye-glass B, is moved out 
and in by a rack and pinion E. The scale is engraven 
upon the upper surface / n, and the divisions are point- 
ed out by. the index of a vernier placed at the extremi- 
ty m of the outer tube FG. The zero of the scale is 
the point marked out by the index of the vernier, when 
the tube DB is pushed in as far as possible; and the 
divisions may be read off, if necessary, by means of a 
convex glass at F, fixed to the tube AFG. 

The value of the scale of this micrometer may be 
determined by direct experiment, by the methods which 
have already been described. 

The following method, however, is more simple, 
and perhaps equally accurate. After having found 
the greatest angle subtended by a pair of wires, placed 
in the focus of the eye-glass, or the angle when the 
index is at the zero of the scale, by the method in 
p. 203, note, take the eye-piece out of the telescope, and 
having pushed the tube which contains the moveable 
lens or lenses as far in as possible, direct it as a micro- 
scope to a scale minutely dividedt. Mark the position 
of the index when the wires comprehend exactly a 
certain number of these divisions, say 50, which they 
may be made to do, by a very trifling motion of the 
moveable tube, and make this point the zero of the 
scale. Let the moveable tube be now puiled out till 
the wires successively comprehend 48, 46, 44, 42, &c. 
of the divisions, or any other numbers, diminishing in 
arithmetical progression, and mark these points upon 
the tube. By this means, a scale will be formed, in 
which the divisions correspond to equal variations in 
the angle. If it should be found convenient to divide 
the scale into equal parts, the value of the divisions 
may be found in the same way. 

In applying to the reflecting telescopes of Gregory 
and Cassegrain the iy. od which has been already 
explained, we are led to the formation of a microme-~ 
ter, remarkable for the simplicity of its construction ; 
and what, at first sight, may appear paradoxical, we 
may convert a Gregorian or a Cassegrainian telescope in~ 
lo a very accurate micrometer, almost nithout the aid of 
any addisiondit t aratus. 

t will be readily seen by those who understand the 
theory of these telescopes, that their magnifying power 

* An instrument of nearly the same kind with the following, has been described by Mr. Ezekiel Walker, in the Phil. Mag Aug. and shut 
1811, Vol. xxxviij. p. 127, as an invention of his own. So early as the end of the year 1805, I sent a drawing and description of the mechani+ 
eye-piece micrometer to Mr. Carey, optical instrument maker, London. In 1806, one of the instruments made for me by 
Jer and Adie, Edinburgh, was examined by Professor Playfair ; and since that time it has been in the possession of a friend in London. 
+ The beautiful micrometrical scales formerly constructed by Mr. Coventry, and now by Mr. Barton, are admirably adapted for this purpose, 
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may be increased merely by varying the distance be-, Wire 
tween the eye-piece and the great speculum ; and then Microme- 
producing distinct vision by a new adjustment of the _ *'* 
small mirror. Hence a of wires fixed in the eye- . 
piece may be made to subtend different angles, solely 
by having that part of the instrument moveable along 
a portion of the common axis of the two mirrors. 

In order to. understand this, let SS, Fig. 13. be Fig. 13, 
the great speculum of a Gregorian telescope, having 
a round hole in its centre, and placed at the ex~ 
tremity of the tube AA ; and let M be the small spe- 
culum, whose focus is G, and centre H, attached to 
an arm MQ, and moveable along the axis of the in- 
strument by means of a screw and milled head. The 
rays RR, proceeding from the lower part of any object, 
and failing upon the speculum SS, will be reflected to 
R’, and will there form an image of that part of the 
object. In like manner, the rays 77 will form an 
image of the ys A part of the object at’. The rays 
diverging from the image R’ 7’, and intercepted by the 
small speculum M, will form another image R”7’’, at 
the distance MF ; which being viewed by the eye-glass 
at E, whose focal distance is FE, will appear distinct 
and magnified to the observer. — . 

Let us now suppose that the lens E, or the eye-piece 
of the telescape, (which is generally a Huygenian eye-~ 
piece, with two glasses,) is moved by a suitable appa- 
ratus into the position E’, and that a point F’ is rae 
so that F’E’ may be equal to FE. Then it is mani- 
fest, that, in order to have a distinct view of the object 
in this new position of the eye-piece, the image form- 
ed by the small speculum must be brought to F’ in the 
focus of the lens E’. But as the place of the first, 
image R’7’ is in no respects changed by the change 
of position in the eye-piece, the formation of the image 
at F can be effected only by bringing the small mirror 
M into a position M‘, nearer the image R’7’ than it was 
before ; and as the space MM’ through which it has 
been moved, in order to converge the rays to F’, must 
necessarily be less than FF’=EE’, the space through 
which the eye-glass has moved ; the distance M’F’ of 
the new image at F’ from the small, mirror must be 
greater than MF, the distance of the other image at F, 
in the ratio of M’F’ to MF ; and the magnifying power 
of the instrument must at the same time be increased, 
and the angle subtended by the wires diminished. 

In the formation of this micrometer, we may either 
construct the scale from calculation, after the two ex- 
treme points of it have been fixed experimentally, by - 
the method already described ; or all the points of the 
scale may be determined by direct experiment. It ’ 
would perhaps be more convenient to divide the scale 
into equal parts, and to construct a table from experi- 
ment, for the purpose of shewing, by inspection, theangle 
which correspondstoany number of theseequal divisions.” 

CHAP. IV. 

On Double Image Micrometers, in which the Lenses, Mir- On double | 
rors, and Prisms, are opened and shut mechanically, image mir 

The first hint of ‘a double image micrometer seems in which ; 
to have been communicated, in 1675, by the celebrated the lenses, 
Danish astronomer M. Roemer. ub apnea however, Mirrors, 
to have remained so entirely unnoticed, that it was not a priseas 

essrs. Mil- cally. 
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of Exeter, in 

for 175%. er ; 
instrument, which he called a heliometer ; and in 1753, 
Mr. Dollond made a farther improvement on this kind 
of micrometer, by substituting in place of two object 
glasses a single — glass cut in two. As a drawing 
and i Mr. J. Dollond’s divided object glass 
micrometer has already been given in our article As- 
TRoNoMY, Vol. ii. p. 734, and date XLVI Micle by and 
5, it is to enlarge the present arti any 

iption of the more im instruments of Savary 
and er. We shall content ourselves with ex- 

bese general principle of all instruments of this 

Let the two semi-lenses have their centres at E and 
principle of H, and their principal focus at F, and let P, Q, be 
divided ob- two distinct 
ject glass 
mo 
ters. 

Ap 
to the mea- ter to determine 

or the ite limits of the same 

ie essanire of PO 
will be equal to the angle which EH or the distance of 
eee er ee ae en ee 

es measured are very small, will always vary 
as EH. The angle, therefore, which ds to 
any one distance of the centres E, H, being known - 
the methods described, the angle correspond- 
ing to any other distance will be obtained by simple 
ace Mr. Dollond first adapted his micrometer 
to ject end of a reflecting telescope ; but his son 
afterw: lied it to achromatic telescopes. 

The divided object glass micrometer has a su- 
jority over the wire micrometer, in so far as it enables 

us to measure any diameter of the sun or moon, whatever 
be its inclination to the direction of their motion ; 
whereas in the wire micrometer, we ean only measure 
that diameter which is perpendicular to the direction 

tw her apply the divided object glass ‘In to i glass microme- 
Gifterences of right ascension and de- 

surement of clination, Dr. Maskelyne has pointed out the following 
right ascen- 
sions and 
declina- .15, be the field of view, HR and Cc 

les to one 

further to move) run OH; 
two segments, and turn about the micrometer 

saiiriure ty topactay chovapeomiiieminn: 
ly by separating segments, and - 

ly by oF depressing the telescope, bring the two 

me dept ple , and the vernier will 
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reason, ‘the difference of their times of passing the wire 
COc will give their difference of = ascensions. 
These ions will be facilitated, if the telescope be 
mounted on a polar axis. If two other wires KL, MN, 
parallel to Cc, be plaeed near H and R, the observa- 
tion may be made on two stars, whose difference of me- 
ridians is nearly equal to HR, the diameter of the field 
of view, by bringing the two images of one of the stars 
to coincide with one of these wires. If two stars be 
observed, whose difference of declinations is well set- 
tled, the scale of the micrometer will be known. 

It has hitherto been supposed, that the images of the 
two stars can be both brought into the field of view at 
once upon the wire HOR ; but if they cannot, set the 
micrometer to the difference of their declinations as 
nearly as you can, and make the image which comes 
first run along the wire HOR, by elevating or depress- 
ing the telescope ; and when the other star comes in, 
if it does not also run along HOR, alter the micrometer 
till it does, and half the sum of the numbers shown by 
the micrometer at the two separate observations of the 
two stars on the wire HOR will be the difference of 
their declinations, That this should be true, it is ma- 
nifestly necessary that the two segments should recede 
equally in opposite directions ; and this is effected by 
Mr. Dollond in his new improvement of the object 
glass micrometer. 

The difference of right ascensions and declinations 
of Venus or Mercury in the sun’s disk and the sun’s 
limb may be thus found. Turn the wires, so that the 

Double 
Image 

Microme- 
ters. 

north limb x, Fig. 16, of the sun’s image AB, or the north Fig. 16. 
limb of the image V of the planet, may run along the 
wire RH, which therefore will then be parallel to the 
equator, and consequently Cea secondary to it; then 
wx the segments, and turn about the micrometer 
till the two images V,v, of the planet pass C ¢ at the 
same time, and then by separating the segments, bring 
the north limb of the northernmost image V of the 
planet to touch HR, at the time the northernmost limb 
n of the southernmost image AB of the sun touches it, 
and the micrometer shows the difference of declinations 
of the northernmost limbs of the planet and sun, for 
the reason formerly given, we having brought the 
northernmost limbs of the two innermost images V 
and AB to HR, these two being manifestly interior to 
v and the northernmost limb N of the image PQ. In 
the same manner, we take the difference of declinations 
of their southernmost limbs ; and half the difference of 
the two measures (taking immediately one after ano- 
ther) is equal to the difference of the declinations of 
their centres, without any regard to the sun’s or pla- 
net’s diameters, or error of adjustment of the microme- 
ter ; for as it affects both equally, the difference is the 
same as if there were no error; and the difference of 
the times of the transits of the eastern or western limbs 
of the sun and planet over Cc gives the difference of 
their right ascensions. 

Instead of the difference of right ascensions, the dis- 
tance of the planet from the sun's limb, in lines paral- 
lel to the equator, may be more accurately observed 
thus: Separate the segments, and turn about the wires 
and micrometer, so as to make both images V, v, Fig. 17, pig. 17. 
run along HR, or so that the two intersections I, T of the 
sun’s image may pass C c at the same time. Then brin 
the *s and sun’s limbs into contact, as at V, an 
do the same for the other limb of the sun, and half 
the difference gives the distance of the centre of the 

or planet from the middle of the chord on the sun’s disk 
parallel to the equator, or the difference of the right 
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Double _ascensions of their centres, allowing for the. motion of 
Image the planet in the interval of the observations, without 

Microme- any regard to the error of adjustment, for the same rea- 
ters. __, sonas before. For if you take any point in the chord 

Pirate of a circle, half the difference of the two segments is 
cccixxy. manifestly the distance of the point from the middle 
Fig. 18.. of the chord; and as the planet runs along HR, the 

chord is parallel to the equator. 
In like manner, the distances of their limbs may be 

measured in lines perpendicular to the equator, by 
bringing the micrometer. into the position already de- 
scribed, and instead of bringing V to. HR, separate 
the segments till the northernmost limbs coincide as at 
V; andin the same manner make their southernmost 
images to coincide, and. half the difference of the two 
measures, allowing for the. planet’s motion, gives the 
difference of the declinations of their centres. 

Hence the true place,of a planet in the sun’s disc 
may at any time of its transit be found; and conse- 
quently the nearest approach to the centre and the time 
of ecliptic conjunction may be deduced, although the 
middle should not be observed.” Phil. Trans, 1771. 

In using the divided object glass micrometer, it has 

* 

been found in practice to give different measures of the; 
same angle at different times. This error arises from 
an alteration in the focus of the eye of the observer ; 
for if the eye is not suited to see distinctly the inter- 
section of the two pencils PF, QF, Fig 13, atthe point 
F, the two images will either appear separate or oyerlap 
one another, according as the eye is adapted to a nearer , 
or a more distant object than F. In order to remedy, 

Dr. Maske- this inconvenience, Dr. Maskelyne contrived, in the | 
jyne’s Pris- year 1776, the prismatic micrometer, which we shall 
matic Mi- describe in his own words. 
=e « Let ACB (Fig.19.) represent the object-glass, and 

d the eye-glass of a telescope, and PR a prism placed 
to intercept part of the rays coming from an object, 
suppose the sun, before they fall on the object-glass. 
The rays EE proceeding from the eastern limb of the 
sun, and refracted through the object-glass ACB with. 
out passing through the prism, will form , the corre- 
sponding point of the sun’s image at ¢ ; and the rays 
WW proceeding in like manner from the western limb 
of the sun will be refracted to form the correspondent 
point of the sun’s image at w. But the rays 2E, 2E, 
2W, 2W, proceeding in like manner from the eastern 
and western limbs of the sun, and falling on the prism 
PR, and thence refracted to the object-glass ACB, will, 
after refraction through it, form the correspondent 
points of the sun’s image at 2e, 2. Let the refraction 
of the prism be equal to the sun’s apparent, diameter: 
in this casey at whatever distance the prism be placed 
beyond the object-glass, the two images of the. sun, 
n e, 2m 2e, Will touch one another externally at the point 

e2w ; for the rays 2W, 2W, proceeding from the wes- 
tern limb of the sun, being inclined to the rays EE, 
proceeding from the eastern limb in the angle of the 
sun’s apparent diameter, will, after suffering a refrac- 
tion in passing through the sig equal to the sun’s 
apparent diameter, emer, om the prism,, and fall 
upon the object-glass parellel to the rays EE, and con-. 

Fig, 19. 

sequently will have their focus 27 coincident with the. 
focus e of the rays EE, and therefore the two images, 
of the sun, # e, 2m2e, will touch one another external- 
ly at the point e2w,.and the instrument will measure 
ue angle EC2W, and that only. : 

But if the, prism be placed within the telescope, the 
angle measured by the instrument will be to the re- 
fraction of the prism, as the distance. of the prism from. 

two images 2n2e, 2 e, touchi 
at the point 2e. . Let ECN, 
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the focus of the object-glass is to the focal distance of Double 
the object-glass ; or if two prisms be used to form the _ Image. 
two images, with their relenating: angles placed con- Microme« 
trary ways, as represented in Fig. 20, and 21. the wean ee 
measured will be to the sum of the refractions of the pars 
risms as the distance of the prisms from the focus of cecuxxv. 

the object-glass is to the focal distance of the object Fig. 20 and 
glass. For. let. ACB (Fig. 20.) represent the object. 2!- 
glass, and d the eye-glass.of a telescope, and PR, RS, . 
two prisms. interposed between. them, with their re-. 
fracting angles turned ways, and the common 
sections of their refracting planes touching one another 
at R. The rays proceeding from an: object, suppose 
the sun, will be disposed, by the.refraction of the ob-_ 
ject-glass, to, form,an, image of the sun atthe focus’; 
but part of them falling on, one prism, and. part on the , 
other, will, be thereby rotetien coteasy. ways, So as 
to form two equal images me, 2u2e, which, if the re- 
fractions of the prisms. be of proper quantities,. will 
touch one another externally at the point e2v. Let 
ECN be the axis of the pencil of rays EE proceeding 
from the sun’s eastern limb; and WCO the axis of the , 
encil of rays WW.proceeding from. the sun’s western . 
imb; and the point N the n where the image of 
the sun’s eastern limb would be formed, and the point 
O where that of the western limb would be formed, 
were not the rays diverted from their course by the re- : 
fractions of the prisms. But, by this means, part of 

le 

, the rays EE, which were proceeding to N, falling on , 
the prism.PR, will be refracted to form an image of 
the sun’s eastern limb at.e, while others of. the rays , 
EE, which fall on the prism RS, will be refracted to : 
form an image of the sun’s eastern limb at 2e._ In like 
manner, part of the rays WW, which were proceedin 
to form an image of the sun’s western limb at O,. fall- 
ing.on the prism RS,, will be, refracted to form an 
image of the sun’s western limb at 2~ coincident with 
e, the point of the image correspondent to the sun’s . 
eastern limb; while others of the, rays WW, which 
fall on the prism PR, will be. refracted to form the 
image of the sun’s western limb at w. The two images 
we, 2n2e, are supposed to touch one another ex yo 
at the point e2v. The ray EFR, which belongs. to. 
the axis ECN, .and is refracted by the prism, PR to: e, 
undergoes the refraction NR.e, which (because small. - 
angles are proportional to their sines,, and the sine of 
NR ¢ is equal to the sine of its supplement NRC) is to 
NCR as NC or Ce isto NR or Re. In like manner, 
the ray WGR, which belongs to the axis WCO, and is . 
refracted by the prism RS to 2m or e, undergoes the 
-refraction OR e, which is to OC e as OC or Ce is to 
RO or Re: therefore, by composition, ORN the sum 
of the refractions, ORe, NRe, isto OCN the sum of , 
the angles OC e, NC e, or the sun’s apparent diameter, 
as Ce to Re; that is, as the focal distance:of the ob- 
ject-glass to the distance of the prisms from the focus . 
of the object-glass. 

Or let the prisms PR, RS, be placed with their re- 
fracting angles P, S, turned from one another as in Fig. Fig. 21. 
21.: the refraction of the prism PR will transfer the 
image of the sun from ON tow e, and the refraction of 
the prism RS will transfer the image ON to 2n2e, the, 

CO, be the axes ofthe. 
pencils of rays proceeding from, the two extreme limbs. . 
TF the sun, ne O, the points where the i of 
the sun’s eastern and, western limbs would: be ed. 
-by the object-glass, were it not for the refraction of the . 

prisms; the ray EFR, which belongs to the axis ECN, » 
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Double andis refracted by the prism RS to 2e, unt goes the 

y WGR, which belongs to 
Microme- the axis WCO, and is refracted by the prism PR to », 

ters. we 

Fig. 20. 

Fig. 21. 

undergoes the refraction OR w. Now NC 2e, ‘part of 
the: measured, is to NR 2e, the refraction of the 

, as Rwto Cw; and OCw, the other part of 
measured, is to OR w, the refraction of the 

R, in the same ratio of Rw to Cw: therefore 

pe ie lass to the focal distance of the object- glass. 
When the prisms are placed in the manner repre- 

sented in Fig. 20. the point ¢ of the image we is illu- 
minated only by the rays which fall on the object- 

between A and F, and the poirit 2w only by the 
the object-glass between B and G. 
F, CRG, equal to the refractions 

the spaces FC, CG, will 
the distances RF, RG, in- oe iis 

: Gf Al E ¢ : E [ 

See a PeeT ; F 5 rH : 8 i 

t ill be most en- 
A. to » focus 

image 2w2e will be en- 
EE that fall on bs oa 

ny image 
WW which fal. 

1G. But the differ- 
ery considerable in 

prisms, the will heeuesly 8 eee. 

ceed the sum of the refractions except- 
ing only very small angles, which cannot be taken 
with it on account of the vanishing of the pencils of 
ee oe eae near the focus 

the object-glass ; that it will a scale, 
namely, the whole focal of the for 
the angle measured by it ; and that it will ne- 

out of adjustment; a3 the 
where the measurement begins (or 
swers the teas of the object phase ; fe i ; a i A 

Fale nee i i f i i : : : 

“measuring a base, and 
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to mieasure the apparent diameter of any object sub- 
‘tending a known angle at the centre of the object- 
glass, which may be easily found by experiment, as by 

i e diameter of the object ob- 
served placed at the end of it, in the manner practised 
with other micrometers: for the angle subtended by 
this object will be to the angle subtended by a celes- 
‘tial object, or very remote land object, when the dis- 
‘tance of the prisms from the principal focus is the same 
as it was found from cipal petty in ba Aa ial 
experiment, as the principal focal distance of the object- 
glass is to the acteal focal distance in the said experi- 
ment. 

It will, I apprehend, be the best way in practice, in- 
stead of one prism to use two prisms, refracting con- 
trary ways, and so divide the refraction between them 
(as represented in Fig. 20. and 21.) Achromatic 
prisms, each com of two prisms of flint and crown- 
glass, placed with their refracting angles contrary ways, 
will undowbtedly be necessary for measuring angles 
with great precision by this instrument. 

Two or more sets of prisms may be adapted to the 
same telescope, to be used each in their turn, for the 
more commodious measurement of different angles. 
Thus it may be very convenient to use one set of prisms 
for measuring angles not exceeding 36’, and conse- 
quently fit for measuring the diameters of the sun and 
moon, and the lucid parts and distances of the cusps 
in their eclipses ; and another set of prisms to measure 
angles not much exceeding one minute, and conse. 
quently fit for measuring the diameters of all the other 
planets: This latter set of prisms will be the more 
convenient for measuring small angles, on account of a 
small imperfection attending the use of this microme- 
ter, as before mentioned ; namely, that angles cannot 
be measured with it when the prisms approach very 
near the focus of the object-glass, the pencils of rays 
being there lost at the point where the prisms touch 
one another.” . 

This micrometer has not been found to answer in 
oa In addition to the ordinary uncorrected co- 
ours of the os ge Aen it is injured by the uncorrect- 
ed colours of the achromatic prism, which most parti« 
cularly affect the touching limbs. 
A catoptric double image micrometer analogous to 

that of Dr. Maskelyne, but much more simple in its 
construction, in consequence of no additional prisms, 
lenses, or mirrors, being used, has lately been proposed 
by Dr. Brewster. It is applied to the Newtonian te- 

, and has the advan of not being affected by 
an 
this micrometer will be found in the Edinburgh Philo- 
sophical Journal for 1820. 

In the year 1779, the late ingenious Mr. Ramsden 
communicated to the Royal Society an account of two 
micrometers ; a caloptric one, which formed two im- 
ages by means of two semi-mirrors ; and a dioptric one, 
which formed a double i by means of two semi- 
lenses plated in the eye-piece of the telescope. 

The first of these instruments is 

in the focal length of the eye. An account of 

Double 
Image 
icrome- 
ters. 
—— 

resented in Plate Ramsden’s 
CCCLXXV. Fig. 22, and has been thus described by its catoptric 
inventor. “ Beside the advantage it derives from the ™!crome- 
principle of reflection, of not being disturbed b 
rogeneity of light, it avoids every defect 

and ¢an have no aberration, nor any 
arising from the imperfection of materials or of execu- 
tion ; as the extreme simplicity of its construction re- 
pogo no additional mirrors or glasses to those required 

the telescope ; and the separation of the images be- 

ter. 

the hete- PratEe 
other mi cccixxy, 

defect Fig. 22. 
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Double ing effected by the inclination of the two specula, and eye-glasses,. In order ‘to understand its application, Double 
ete. not depending a the focus of any lens or mirror, any let «y, Fig. 23, be the principal pencil of rays from eel 
aa alteration in the eye of an observer cannot affect the the object-glass O; ¢¢ and ww, the axis of two oblique # tee 
ey angle measured. It has also the advantages of an ad- pencils; a, the first eye-glass; m, its conjugate focus, —— 

justment, to make the images coincide in a direction 
perpendicular to that of their motion ; and also of mea- 
suring the diameter of a planet on both sides of the ze- 
ro, which will appear no inconsiderable advantage to 
observers who know how much easier it is to ascertain 
the contact of the external edges of two images than 
their perfect coincidence. In this micrometer, the small 
speculum A is divided into two equal parts; one of 
which is fixed on the end of the arm B; the other end 
of. the arm is fixed on a. steel axis X, which:crosses the 
end of the telescope C, The other half of the mirror 
A is fixed on the arm D, which arm at the other end 
terminates in a socket y, that turns on the axis X ; both 
arms are prevented from bending by the braces aa. 
G represents a double screw, having one part e cut into 
double the number of threads in an inch to that of the 
part g; the part e having 100 threads in one inch, and 
the part g 50 only. The screw e works in a nut F in 
the side of the telescope, while the part g turns in a 
nut H, which is attached to the arm B; the ends of the 
arms B and D, to which the mirrors are fixed, are se- 
parated from each other by the point of the double 
screw pressing against the stud h, fixed to the arm D, 
and turning in the nut H on the arm B. The two arms 
B and D are pressed against the direction of the double 
screw eg, by a spiral spring within the part x, by which 
means all shake or play in the nut H, on which the 
measure depends, is entirely prevented. 4 

From the difference of the threads on the screw at 
eand g, it is evident that the progressive motion of the. 
screw through the nut -will be half the distance of the 
centres of the two halves of the mirror; and conse- 
quently the half mirrors will be moved equally in con 
trary directions from the axis of the telescope C. 

The wheel V fixed on the end of the double screw has 
its circumference divided into 100.equal parts, and the 
index I shows the motion ef the screw with the wheel 
round its axis, while the number of revolutions of the 
screw is shown by the divisions on the same index. 
The steel screw at R may be turned by the key S, and 
serves to. incline the small mirror at right angles to the 
direction of its motion, ‘The telescope itself has a mo- 
tion round its axis for the conveniency of measuring the 
diameter of a planet in any direction ; and the inclina- 
tion of the diameter measured with the horizon is 
shown by a level and vernier on a graduated circle, at 

or the place of the micrometer; 5 the second eye-glass ; 
c the third, and d the fourth, or that which is nearest 
the eye. Let p be the diameter of the object-glass, 
e the diameter of a pencil at m, and f the diameter of 
the pencil at the eye; it is evident, that the axes of 
the pencils from every part of the image will cross 
each other at the point m; and e, the width of the mi- 
crometer-glass, is to p, the diameter of the object-glass, 
as mais to go,. which is the proportion of the mag- 
nifying power at the point m; and the error caused by 
an imperfection in the micrometer-glass placed at m 
will be to the error, had the micrometer been at O, as 
m is to p. 

The micrometer itself is shewn in Fig. 24, where A Vig. 24. 
is a convex or concave lens, bisected by a plane across 
its centre ; one of these semi-lenses is fixed in a frame 
B, and the other in the frame E; which two frames 
slide on a plate H, and are pressed against it by thin 
plates aa: the frames B and E are moved in contrary 
directions by turning the button D: L is a scale of 
equal parts on the frame B; it is numbered frony each 
end towards the middle. . There are two verniers on 
the frame E, one at M and the other at N, for the con- 
venience of measuring the diameter of a planet, &c. 
on both sides the zero. The first division on both 
these yerniers coincides at the same time with the two 
zeros on the scale, L-; and if the frame is moved to- 
wards the right, the relative motion of the two frames 
is shown on the scale by the vernier M; but if the 
frame B be moved towards the left, the relative motion 
is shown by the vernier N. This micrometer has a 
motion round the axis of vision, for the convenience of 
measuring the diameter of a planet, &c. in any direc- 
tion, by turning an endless screw F, and the inclina- 
tion of the diameter, which is measured to the hori- 
zon, is shown in the circle g by a vernier image. See 
Savary, Phil. Trans. 1753, p. 165. Bouguer, Mem. Acad. 
Par.1748, p. 11, and Hist. p. 87.. Dollond, Phil. Trans. 
17538, p. 178, and 1754, p. 551. -Maskelyne’s Phil, 
Trans.1771, p. 536,and 1777, p. 799, and Ramsden, 
Phih Trans. 1779, p. 419, : 

CHAP. V. 

On Double Image Micrometers, in which the Lenses or 
Mirrors are opened and shut optically. 

the breech of the telescope. The method of varying the angular distance. of a Dr. Brew- 
This micrometer will require a table for correcting a pair of fixed wires has been successfully applied by **et’s 4i- 

small error which arises from the eccentric motion of Br. Brewster to the construction of a divided object- * ee 
the half mirrors. _By this motion their centres of cur- glass micrometer, which possesses peculiar advanta- Rivne. 
vature will approach a little towards the large mirror. ges. It is represented in Plate CCCLXXVI. Fig. 1. ter, Prate 
The equation for this purpose in small angles is insensi- where LL is an achromatic object-glass, having, two cccuxxy:. 
ble ; but when angles tu be measured exceed ten mi- achromatic semilenses, A, B, represented. in Fig. 2, Fig- 1, 2. 

hese nutes, it must not be neglected. Or, the angle mea- 
sured may be corrected by diminishing it in the pro- 
portion the versed sine of the angle measured, suppos- 
ing the eccentricity radius, bears to the focal length of 
the small mirror. + A 

As the aberration is less in the Cassegrainian tele- 
scope than either in those of the Gregorian or Newto- 
nian form, Mr. Ramsden preferred it for the application 
of this micrometer, the aberrations being nearly as 3 
to 5. ; 

Mr. Ramsden’s dioptric micrometer, represented in 
Fig. 24, is applied to the erect eye-tube of a refeaeng 
telescope, and is placed between the third and fo 

-the lens 

moveable between it and its principal focus f- 
semilenses are completely fixed, so that their centres, 
are invariably at the same distance; but the, angle. 
subtended by the two images which they form, is va- 
ried by giving them a motion along the axis Of of 

LL. When the semilenses are close to LL, 
the two images are much separated, and form a great 
angle; but, as the lenses are moved towards jf, the 
centres of the images feadually approach each other, 
and the angle whic form is constantly increas~ 
ing. By ascertaining, therefore, experimentally, the 
angle formed by the centres of the images, when the 
semilenses are placed close to LL, and also the angle 



ie 
; 

e
n
 

eae 
4i42 

PLIGGTSEDSURALDUDELg2yeenenezpeegs 
¢: 

B
i
t
 
<
¥
E
 
x
 a
e
 

H
E
 
J
R
E
 
B
a
e
 P
a
u
e
n
n
e
l
a
 
y
i
 
i
 

g
i
t
 
cal. 

a Rn 
ee Rai pete fp 

by B
e
}
:
 
L
d
 ai E
e
e
 eg 

aie 
: 

Z9 
g
o
r
 

ed 
2PSPx 

t
a
t
a
 
“fastest b

i
s
a
 
i
e
e
e
 

: 
3
3
 

“ 
a
u
 

r
a
e
 

pili 
P
A
C
H
A
 

REE a
u
c
’
 

digits GP 
aie He 

1722 
ET Bian H

S
 i
a
t
 

ale 
a
t
e
 

bi 
e
n
a
 
H
E
I
 

- H
e
b
e
 
i
P
a
d
 

HHT 
orireH H

E
L
 

ey 
O 

se
4 

32
8 

r|
 

S3
3 

32
5 

2 
sa
28
. 

p
u
 

s
e
a
t
t
p
s
s
a
s
 

a 

3%
 

L
i
e
 

aH
uT

 
a
 

e
l
 

S
t
e
e
t
 

Te
t 

e
t
l
 

aH
 

He
 

m 
p. 

o
r
e
s
 

W
i
 

SF
 

Sha
 

Ser
e 

Pe
en
t 

SP
ER

 
2
2
3
%
 

i
:
3
4
 

s
a
¢
 

t
e
s
 

h
e
a
 

i
 

Fi
 

uu
 

t
e
 

e
a
e
 

Pra
 

Es 
TL
E 

Br
o 

ee 
rie

 
Le
et
 

ty
 

pr
ia
te
 

4,
5 

all
es 

fe
t?
 

l
s
 

: 
E
i
 

P
a
z
 

ll
ic
 

ee 
fis

! 
i
 

e
a
e
 

r
a
e
 

1
 

L
i
a
t
 

He
l 

i 
i
e
 

ni
te

 
e
e
 

ca
li
 

b
e
 

a
H
 

H
y
 

r
t
e
 

&-
 

.
 

$
3
4
8
4
 

< 
g
k
 

s
e
y
 

ia
le

di
ii

st
ia

dl
ll

t 
"
 

i
 

S
e
a
 

en
 

ET
H 

L
H
 

Destin 
Image Mi- 
_crometers. 
—TO 

HF 



210 MICROMETER. 
Double. proaching to, or receding from, the observer, will be 

Image Mi- found in Dr. Brewster’s Treatise on New Philosophical 
crometers: Instruments, Book III. Chap. II. 

The principle upon which this instrument is found- 
ed, may also be applied to Ramsden’s dioptric micro- 
meter, and to the reflecting micrometer which we have 

towards r, the angle mso, will’open, and if drawn from Oa Angu. 
r towards q, it will shut ain’ The ease c, c) must lator Posi- 
have a sharp corner t, which serves as a hand to point attese. 
out the divisions on the index 

p- 509. my 
In this instrument the two wires always cross each Dr. Brew- 

meters. 
plate.”” Phil. T: rans. 1781, ——— 

their ster’s Posi- 

Sir William 
Herschel’s 

Position 
Microme- 
ters. 

PuLaTe 

CCCLXXVI. 

Fig. 4, 5, 

6, 7. 

Fig. 5. 

Fig. 6. 

Fig. 7. 

described in Chap. III. as applied to a Cassegrainian 
or Gregorian telescope. 

CHAP. VI. 

On Angular or Position Micrometers. 

_ The first micrometer of this kind, that we are ac- 
quainted with, was invented and used by Sir William 
Herschel, for the purpose of measuring the angle which 
a line joining the two stars that compose a double star, 
forms with the direction of their apparent motion. The 
object which this celebrated astronomer had in view, was 
to verify a conjecture that the smaller of the two stars 
revolved round the greater, or rather round their com- 
mon centre of gravity; and he actually found, by 
means of this instrument, that in the double star of 
Castor, this revolution was performed in 342 years. 

« The position micrometer, is shown in Fig.4, inclosed 
in a turned case of wood, as it is put together, ready to 
be used with the telescope. A is a little box which holds 
the eye-glass. B is the piece which covers the inside 
work, and the box A is screwed into it. 
of the micrometer containing the brass work, showing 
the index plate a projecting at one side, where the case 
is cut away to receive it. D is a piece, having a screw 
6 at the bottom, by means of which the micrometer is 
fastened to the telescope. To the piece C is given a 
circular motion, in the manner the horizontal motion 
is generally given to Gregorian reflectors, by the lower 
part going ercagh the piece D, where it is held by the 
screw E, which keeps the two pieces C and D toge- 
ther, but leaves them at liberty to turn on each other. 

. Fig. 5, is a section of the case containing the brass 
work, where may be observed the piece B hollowed 
out to receive the box A, which consists of two in- 
closing the eye lens. This figure also shows how the 
piece C passes through D, and is held by the ring E: 
the brass work, consisting of a hollow cylinder, a wheel 
and pinion, and index plate, is there represented in its 
place. F is the body of the brass work, being a hol- 
low cylinder with a broad rim C at the upper end ; 
this rim is partly turned away to make a bed for the 
wheel d. The pinion e turns the wheel d, and carries 
the index plate a. One of its pivots moves in the arm 
J, screwed on the upper part of c, which arm serves 
also to confine the wheel d to its place on c. The other 
pivot is held by the arm g fastened to F. 

Fig. 6, is a plan of the brass work. The wheel d, 
which is in the form of a ring, is laid on the upper part 
of F or C, and held by two small arms f and h, screwed 
down to e with the screws i, 7. ° 

Fig. 7 is a plan of the brass work ; d, d is the wheel 
placed on the bed or socket of the rim of the cylinder 
c,c, and is held down by the two pieces f, 4, which 
are screwed one, c. The piece f Projects over the cen- 
tre of the index pe to receive the upper pivot of the 
pinion m, n, the fixed wire fastened to c,¢. 0, p, the 
moveable wire fastened to the annular wheel d,d. The 
index plate a is divided into 60 parts, each sub-divided 
into two, and milled on the ee When the finger is 
drawn over the milled edge of the index plate from q 7 : 

C is the body . 

other at the centre of the field, and consequentl 
angular separation is produced uniformly by the mo- 
tion of the pinion. ‘This very circumstance, however, 
which, though it renders it easy for the observer to read’ 
off the angle from the scale, is one of the greatest im- 

ections of the instrument. The observations must 
obviously be all made on one side of the centre of the’ 
field, as appears from Fig. 8, and the use of the in- 
strument is limited to those cases in which S s is less 
than the radius SC. The greatest disadvantage of the 
instrument, however, is the shortness of the radius SC, 

tion Micro- 
macter- 

Fig. 8. 

for the error of observation must always diminish ‘as © 
the length of this radius increases. This disadvantage 
does not exist in measuring the angle of position of two 
stars S,'s, for the distance Ss remains the same what~ 
ever be the length of SC ; but in determining all other 
angles contained by lines, whose apparent length is 
greater than SC, this imperfection is inseparable from 
the instrument. Nay, there are some cases in which 
the instrument completely fails ; as, for instance, when 
we wish to measure the angle formed by two lines 
which do not meet in a point, but only tend to a re« 
mote vertex. If the distance of the nearest extremi- 
ties of these lines is greater than the chord of the angle 
which they form, measured upon the radius SC, then 
it is impossible to measure that angle, for the lines can-’ 
not be frotigtit to coincide with the two lines by which’ 
it is contained. Nay, when the chord of the angle 
does exceed the distance between the nearest extremi- 
ties, the portion of the wires that can be brought into 
coincidence with the lines is so small, as to lead to very 
serious errors in the result. 

The new angular micrometer, which we venture to 
propose as a substitute for this instrument, is complete- 
ly free from the defects which we have just noticed, 
and is founded on a very beautiful y of the cir- 
cle. If any two chords AB, CD, Fig. 9. intersect each Fig. 9. 
other in the point O within the circle, the angle which 
they form at O will be equal to half the sum of the 
arches AC, BD ; but if these chords do not intersect’ 
each other within the circle, but tend to any point O 
without the circle, as in Fig. 10, then the angle which Fig, 10. 
they form is equal to half the difference of the arches 
AC, BD; that is, calling 9 the angle, we have in the 

a Hence if AB, CD be two wires, placed in 

the focus of the first eye-glass of a telescope, the move- 
able one AB may be tans to form every possible an- 
gle with the fixed one CD, and that angle may be rea- 

found from the arches AB, CD. ? il 
The apparatus by which these arches are measured 

, and in the second case 9 = 

is pe sebeep in Fig. 11, where the graduated circular Fig. 11. 
may be divided only into 180°, in order to save 

the trouble of halving the sum, or the difference of the 
arches AC, BD; but as it would still be necessary to 
measure imo arches before the angle could be ascertain- 
ed, we have another method, remarkable for 
its simplicity, giving no more trouble than if the 
bic ways intersected each other in the centre of the 
e 

Wan dees 



6=m—n; hence adding 2 n to 

tion, we obtain 6 + Qn=m 4m, or $b + n=", 

consequently 9= 44. Hence the AOC is 
Sect 00 Mall Gor Grek’ Ae ated wo ta tc DBs ot 
since Ac is invariable, the half of it is a constant 

~ When the wires do not intersect each other, as in 

Fig. 10, we have, ¢ = —— and, b=m+n; hence 

‘ mp bm | That is, the AOB i 
pay i Seas ‘or the en eae 

a or to a constant quantity, diminished by 
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Angular, 

ly be removed by using a more delicate fibre. heey 
ey represented in Fig. 11, ““trom*- 

where CD is the circular head, divided into 360°, and ~~ 
subdivided by the vernier V; L is the level, and AB 
the part of the eye piece which contains the oe 
with the fixed moveable wires: The head CD, 
and the level L, are firmly fixed to the eye tube T, and 
from the head CD there rises an annular shoulder con- 
centric with the tube, and containing the dia 
across which the fixed wire is stretched. ~ ia- 
phragm, which is represented in Fig. 12, with the wire Fig. 12. 
extended across, projects through ‘the circle of brass 
EF. All these parts remain immoveable, while the 
outer tube AB, and the other half EF of the circular 
head which contains the vernier V, have a rotatory mo- 
tion upon the shoulder which rises from CD, The 
tube AB is merely an outer case to protect a little tube 
within it, which contains the eye-glass, and the move- 
able diaphragm with its fibre extended across it. The 
inclosed tube is screwed into the ring EF, and the 
outer tube is also screwed upon the same ring ; so that 
by moving AB, a motion of rotation is communicated 
to the vernier V, and to the diaphragm and wire be- 
longing to the inner tube, while the rest of the eye- 
piece, containing the other diaph with its wire, 
remains stationary. By this means moveable wire 
is made te ae orery possible angle with the fixed 
wire, and the angle is determined by the method which 
we have already explained. The fixed wire is placed 
a little out of the centre of the diaphr to which it 
prone ane. the i itself is, placed in a cell, 
in which it can be turned round, so as to adjust the 
wire to a horizontal line, when the level is set. The 
moveable wire is likewise placed at a little distance 
from the centre of its diaphragm, as represented in Fig. 13. 
Fig. 13 ; but by means of screws which through 
the inner tube into the edge of this dia » it can 
be moved in a plane at right angles to the axis of the 
eyepiece, so the moveable wire may be placed ei- 

in the centre of the field, or at di t distances 
from it. See Treatise on New Phil. Inst, p. 112. 

CHAP. VIL. 

On Lucid Disc, and Luminous Image Micrometers. 

In measuring the distance of close double stars, Sir Sir William 
William H found it difficult to apply the common Herschel’s 
wire micrometer, from the various sources of imperfi nae or 
tion to which it is liable, but particularly from the neces- ‘Y<'4 

piece AB. board is a segment of a circle of 14 
inches radius, and is.about three inches broader than a 
semicircle, to give room for the handles r D, e P, to 
work. The use of this board is to carry an arm L, 30 
inches long, made to move on a pivot at the centre of 
the circle, by means of a string, which passes in a 
groove on the edge of the semicircle pgohg; the 

ing is fastened to a hook o, (not ex in the fi- 
ing at the of the arm L,) and, passing 

the groove from 0 / to q, is over a pulley 
at g,; and goes down to a small barrel ¢, within the 



Lucid, 
Dise, and 
Luminous 
Image Mi- 
crometers. 
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lane of the circular board, where a double-jointed 
andle e P commands its motion. By this contrivance 

we see the arm L may be lifted up to any altitude from 
the horizontal position to the perpendicular, or be suf- 
feted to descend by its own weight below the horizon 
tal to the reverse perpendicular situation. The weight 
of the handle P is sufficient to keep the arm in any 
given position; but if the motion should be too easy, 
a friction spring applied to the barrel will moderate it 
at pleasure. 

n front of the arm L a small slider, about three 
inches long, is moveable in a rabbet from the end L to- 
wards the centre, backward and forward. A string is 
fastened to the left side of the little slider, and goes to« 
wards L, where it passes round a pulley at m, and re« 
turns under the arm from mn, towards the centre, 
where it is led in a groove on the edge of the arm, 
which is of a circular form, upward to a barrel (raised 
above the plane of the circular board) at r, to which 
the handle 7 D is fastened. A second string is fasten- 
ed to the slider, at the right side, and goes towards the 
centre, where it passes over a pulley 7, and the weight 
w, which is suspended by the end of the string, returns 
the slider towards the centre, when a contrary turn of 
the handle pws it to act. 
Two lamps, 2 inches high, 1} in breadth, by 1 

in depth, are shewn at a and b. The sides, back, an 
top, are made so as to permit no light to be seen, and the 
front consists of a thin brass sliding door. The flame 
in the lamp a is placed ,4ths of an inch from the left 
side, .5,ths from the front, and half an inch from the 
bottom, In the lamp 4 it is placed at the same height 
and distance measuring from the right side. The 
wick of the flame consists only of a single very thin 
lamp-cotton thread ; for the smallest flame being suffi- 
cient, it is easier to keep it burning in so confined a 
ae In the top of each lamp must be a little slit, 
engthways, and also a small opening in one side near 
the upper part, to permit air enough to circulate to 
feed the flame. To prevent every reflection of light, 
the side opening of the lamp a should be to the right, 
and that of the lamp 6 to the left. In the sliding door 
of each lamp is made a small hole with the point of a 
very fine needle, just opposite the place where the 
wicks are burning, so that when the sliders are shut 
down, and every thing dark, nothing shall be seen 
but two fine lucid points of the size of two stars of the 
third or fourth magnitude. The lamp a is placed so, 
that its lucid point may be in the centre of the circular 
board where it remains fixed. The lamp 6 is hung to 
the little slider which moves in the rabbet of the arm, 
so that its lucid point, in a horizontal position of the 
arm, may be on a level with the lucid point in the 
centre. The moveable lamp is suspended on a piece 
of brass fastened to the slider by a pin exactly behind 
the flame on which it moves as a pivot. The lamp is 
balanced at the bottom by a leaden weight, so as al- 
ways to remain upright, when the arm is either lifted 
above, or depressed below the horizontal position. The 
double-jointed handles r D, e P, consist of light deal 
rods, 10 feet long, and the lowest of them may have 
divisions, marked on it near the end P, expressing ex 
actly the distance from the central lucid point, in feet, 
inches, and tenths. 

From this construction we see, that a person ata 
distance of 10 feet may govern the two lucid points, ‘so 
as to bring them into any required position south or 
north, preceding or following, from 0° to 90°, by using 
the handle P, and also to any distance from 4%ths of 
an inch to 5 or 6 and 20 inches, by means of ‘the 

MICROMETER. 
handle D. If. any reflection or appearance of light 
should be left from the top or sides of the fein’ a 
temporary screen, consisting of a long piece of paste- 
board, or a wire frame covered with cloth, of the 
length of the whole arm, and of any required breadth, 
with a slit of half an inch broad in the middle, may be 
affixed to the arm by four bent wires, projecting an 
inch or two before the lamps, situated so that the 
moveable lucid point may pass along the opening left 
for that purpose. 

Fig. 15. represents of the arm L, of a larger size; Fig. 15. 
s the slider ; m the , over which the cord «t yz is 
returned towards the centre; v the other chord going 
to the pulley n of Fig. 14; R the brass piece moveable 
on the pin c, to keep the lamp upright.. At Risa 
wire rivetted to the brass piece, on which is held the 
lamp by a nut and screw. Fig. 16, 17. represent the Fig. 16, 17: 
lamps a, 6, with the sliding doors open, to shew the si- 
tuation of the wicks. ‘w is the leaden weight, with a 
hole d in it, through which the wire R of Fig. 15. is to be 
passed, when the lamp is to be fastened to the slider s, 
Fig. 18. represents the lamp a with the sliding door Fig. 18. 
shut ; / the lucid point.; 7k the openings at the top, and 
s at the sides for the admission of air. ; 

The ge ‘attist will soon ‘perceive that the 
motions of this micrometer are capable of t im- 
provement by the application of wheels ‘desk ions, 
and other well known mechanical resources ; but, as 
the principal object is only to be able to adjust the two 
lucid points to the required position and distance, and 
to keep them there for a few minutes, while the obser- 
ver goes to measure their distance, it will not be ne-« 
cessary to say more on the subj 

Sir William Herschel next proceeds to show the ap- 
plication of this instrument. It is well known to op- 
ticians, and others, who have been in the habit of using 
optical instruments, that we can with one eye look into 
a microscope or telescope, and see an object much mag- 
nified, while the naked eye may see a scale on which 
the magnified picture is thrown. In this manner Sit 
W. Herschel generally determined the power of his te- 

3 and any one who has acquired a facility of 
taking such observations will very seldom mistake so 
much as one in fifty in determining the power of an 
instrument, and that degree of exactness is fully suffi- 
cient for the purpose. 

The Newtonian form is admirably adapted to the 
use of this micrometer ; for the observer stands always 
erect, and looks in a horizontal direction, though 
telescope should be elevated to the zenith. Besides, 
his face being turned away from the object to which 
his telescope is directed, this micrometer may be placed - 
very conveniently, without causing the least obstruc« 
tion to the view : therefore, in using this instrument, it 
is put at 10 feet distance from the left eye, in a line 
perpendicular to the tube of the tele , and the 
moveable board raised to such a height, that the lucid 
point of the central lamp may be on a level with the 
eye. The handles, lifted up, ave passed through two 
loops fastened to the tube, just py the observer, so as 
to be ready for his use. It should be observed, that the 
end of the tube is cut away, so as to leave the left eye 
entirely free to see the whole micrometer. 

Having now directed ‘the eke to a double star, 
it is viewed with the right eye, and at the same time 
with the left see it proj on the micrometer ; then, 
by the handle P, w commands the ition of the 
arm, it is raised or so as to bring the two lu- 
cid : ints to a po” seer with the two stars; 
aa, by the handle D, the moveable lucid point is ap« 

a ai 
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214 .MICROMETER. 
Doubly Ingenious as these micrometers are, we conceive them © The external appearance of the whole instrument is On Micro- 

Refracting to be liable to an objection of a very serious nature. that of a common priming + Rearend three tubes. meters for 
Microme- Py, Brewster has shewn, from numerous experiments, The scale occupies the place of the object-glass, and _ Ticro- 
castipou that rock crystal is very imperfectly crystallized inthe the little lens is situated at the smaller end, with a ae, 

direction of its axis, and that it exhibits great devia- 
tions from a hom us texture, both in its action 
upon common and polarised light. Distinct images 
therefore cannot be formed ‘through prisms or lenses 
whose refracting sutfaces are perpendicular, or nearly 
so to the axis of the hexaedral prism. If astronomy 
therefore is to derive any advantage from doubly re- 
fracting micrometers, we must have recourse to the 
double refraction of other substances ‘than rock crys- 
tal, 

CHAP. IX. 

On Micrometers for Microscopes. 

On micro. Microscopical micrometers are generally employed 
meters for for measuring very minute spaces, such as the subdi- 
micros- visions of astronomical instruments, or the diameters 
copee of objects magnified in the field of a microscope. All 

the micrometers described in ee first, may be 
considered as micrometers’ of this kind, when placed 
in the anterior focus of the eye-glass of a micro- 
scope. 

One of the simplest micrometers for microscopes, 
consists of a screw with an index, fixed in the focus of 
the eye-glass. The point of the screw is made to move 
across the space to be measured; and as the index re- 
gisters the number of revolutions necessary for this 
purpose, the diameter of the che will be found by 
ascertaining the number of threads in one inch. 

Dr. Jurin measured the magnitudes of minute ob- 
jects by eet ie them with small pieces of silver or 
brass wire placed beside them ; the diameter of which 
had been previously ascertained by coiling it round a 
cylinder, and observing how many breadths of the 

. wire were contained in a given number of inches. _ 
Dr. Wollas- One of the best microscopical micrometers is the 
ton's single single lens micrometer, invented by Dr. Wollaston. - 
lens micro-. This instrument, says Dr. Wollaston, is furnished with 

— a single lens of about th of an inch focal length. 
The aperture of such a lens is necessarily small, so 
that when it is mounted on a plate of brass, a small 
perforation can be made by the side of it in the brass, 
as near to its centre as 1th of an inch. ° 
When a lens thus mounted is placed before the eye 

for the purpose of examining any small object, the 
pupil is of sufficient magnitude for seeing distant ob- 
jects at the same time through the adjacent perfora- 
tion, so that the apparent dimensions of the magnified 
image might be compared with a scale of inches, 
feet, and yards, according to the distance at which it 
might be convenient to place it. 
A scale of smaller dimensions attached to the in- 

strument will, however, be found preferable on ac- 
count of the steadiness with which the comparison 
may be made; and it may be seen with sufficient dis- 
tinctness by the naked eye, without any effort of nice 
adaptation, by reason of the smallness of the hole 
through which it is viewed. 

PratTE The construction that I have chosen for the scale is 
cccLxxvI. represented in Plate CCCLXXVI. Fig. 21. It is com- 
Fig. 21. posed of small wires about 4th of an inch in diame- 

ter, placed side by side, so as to form a scale of equal 
parts, which may be with ease counted by means of a 
certain regular variation of the lengths of the wires, 

pair of plain Syste sliding before it, between which ~ * 
the subject of examination is to be included. This 
fan of the apparatus is shewn separately in Fig. 23. Fig. 23. 
th i as a projection, with a perforation, through which 

a pin is inserted to connect it with a screw represent-' 
ed at 6, Fig. 22. This screw gives lateral motion to Fig. 22. 
the object, so as to make it correspond with any parti- 
cular pert of the scale. The lens has also a eniall mo- 
tion of adjustment, by means of the cap c, Fig. 22. 
which renders the view of the magnified object dis- 
tinct. 

Before the instrument is completed, it is necessary 
to determine with precision the indications of the 
scale, which must be different according to the dis- 
tance to which the tube is drawn out. In my ‘instru- 
ment, one division of the scale corresponds to +4,,th 
of an inch, when it is at the distance of 16.6 inches 
from the lens; and since the apparent magnitude in 
small angles varies in the simple inverse ratio of this 
distance, each division of the same ‘scale will corres- 
pond to +4,th, at the distance of 84, inches, and the 
intermediate fractions 7.5, 745, &c. are found by 
intervals of 1.66 inch, marked on the outside of the: 
tube: The. basis on which these indications were’ 
founded in this instrument, was a wire, carefully as- 
certained to be 53, of an inch in diameter, the magni- 
fied image of which occupied fifty divisions of the scale, 
when it was at the distance of 16.6 inches ; and hence ; 1 1 

50 x 200 10000° 
the original estimate of this wire must pervade all sub- 
sequent measures derived from it, the substance em- 
Pe was pe gold, drawn till fifty two inches in 
ength weighed exactly five grains, If we assume the 
specific gravity of gold to be 19.36, a cylindrical inch 
will weigh 3837 grains ; and we may thence infer the 
diameter of such a wire to be =}, of an inch, more 
nearly than can be ascertained by any other method. 

For the sake of rendering the scale more accurate, 
a similar method was in fact pursued with several gold 
‘wires of ‘different sizes, weighed with equal care ; and 
‘the subdivisions of the exterior scale were made to cor= 
respond with the average of their indications. 

In making use of this micrometer for taking the 
measure of any object, it would be sufficient, at any 
one accidental position of the tube, to note the num- 
ber on the outside as denominator, and to observe the 
number of divisions and decimal parts which the sub« 
ject of examination occupies on the interior scale as 
numerator of a fraction, expressing its dimensions in 
proportional parts of an inch; but it is preferable to 
obtain an integer as numerator by sliding the tube in- 
ward or outward, till the image of the wire is seen 
to correspond with some exact number of divisions, 
not only for the sake of greater simplicity in the arith- 
metical computations, but because ‘we. can by the ere 
judge more correctly of actual coincidence than of 
comparative magnitudes of adjacent intervals. The 
smallest quantity which the graduations of this instru. 
ment profess to measure, is less than the eye can reall 
appreciate in sliding the tube inward or outward. If, 
for instance, the object measured be really 54>, it 
appear y¢$o¢) OF gzbo) in which case the doubt amounts 
to 4, part of the whole quantity.’ But the difference 
is here exceedingly small in comparison to the extreme 
division of other instruments where the nominal extent 

one division = Since any error in 
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copes« 

Single mi- 
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with lenses 
of glass. 

Leewen- 
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216 
friend Cornelius Drebell, the very same micrescope 
which Zacharias Jansen and his father had 
to Prince Maurice, and Albert, archduke of Austria, 
This instrument was six feet long, consisting of a tube 
of gilt copper, an inch in diameter, supported by thin 
brass pillars in Wee shape Xcel on a base of ebony, 
for the purpose of holding the objects to be examined. 
There is reason to think, that this was nothing more 
than a tele converted into a compound micro- 
scope. Cornelius Drebell, therefore, who has common- 
ly been considered as the inventor of the microscope, 
appears to have derived this honour from the acciden- 
tal cireumstance of his having exhibited the micro- 
scope made by Jansen; and as he was a favourite at 
the court of James VI. where he lived some time, this 
opinion may have proceeded, not only from his own 
arrogance, but from the influence of royal favour. 

Viviani expressly informs us, in his life of Galileo, 
that this great man was led to the construction of the 
microscope from that of the telescope ; and that, in the 

1612, he actually sent a mi to Sigismund, 
King of Poland. Dissatisfied with the mance of 

from his letters, to have 
been much occupi 1624 in bringing it to per- 
fection, but we have no information respecting the re- 
sult of his labours. 

As there is no reason to believe that the microscopes 
invented by Jansen consisted of two convex lenses, 
like those new in use, the honour of this improvement 
seems to be due to M. Fontana, a Neapolitan, who first 
described it in his work entitled Nove Terrestrium et Ce- 
lestium Observationes, Neap. 1646. Fontana. distinetly 
assumes the merit of this improvement, and as no 
person has laid claim,to it, we agree with Montucla in 
allowing him the possession of this honour *, 

In pursuing this subject, we shall confine ourselves 
solely to the descri 

this instrument, he 

iption of microscopes, supposing that 
the reader is acquainted with the princi an eee 
struction, which fall to be explained. under the article 
Optics. We shall treat, 1st, On Si Microscopes ; 
2dly, On Compound Microscopes ; Sdly, On the Solar 
Microscope; 4thly, On the Lucernal Microscope ; and, 
5thly, On Microscopic Objects. 

CHAP, I. 

On Single Microscopes. 

A ae Microscope, is ‘an instrument in which only 
a single lens or mirror is employed for the purpose of 
magnifying objects. If the instrument is furnished 
with mirrors or Jenses for illuminating the object, or 
with any other apparatus, however complicated, it still 
comes under the denomination of a single microscope. 

One of the simplest of all single microscopes, is a 
plano-convex, or a double convex lens of glass, fitted 
into a rim of brass furnished with a handle, The ob- 
ject is then eae anterior pee of this si Pv 
a '$ magnified in proportion to smallness of its feablengie sn 

Microscopes of this kind were first successfully ap-« 
plied to the examination of natural objects by the cele- 
brated Anthony Van Leewenhoek. 
a small double convex lens, carefully ground and po- 
lished, and inserted between two thin plates of metal, 
pierced with a hole smaller than the diameter of the 
Jens, and afterwards rivetted. The object was placed 

® Dr. Priestley has completely misunderstood Montucla’s observations on this subject, when he 

hey consisted of 
an inch, and the fourth a diameter of only 

MICROSCOPE. 
upon a silver point or needle, which, b 
screws, could be pee x: Rms 
any requisite distance from the lens. To 
the o were fixed with glue when they were solid ; 
and when they were fluid, he put them ona thin film 
of mica, or blown glass, which was afterwards attached 
to the needle by glue. In all Leewenhoek’s micros 

pes the lenses had not av igh ifying power; 
seapetite bee i eae ae i ~ ahead 
ries were made more from the distinctness arising 
the accurate figure and good polish of his lenses, than 
from the greatness of their power. Of the 26 micros« 
copes which he presented to the Society, only 
one had a focal length so small as of an inch, and 
all the rest were below an inch in focal 

Dr. Hooke appears to have been the first who sub- Hooke’s _ 
stituted glass lenses, 1m: Mecroscopic 
the preface to his Mi ia, published in 1665, he 8!9bules. 
describes the method 
or strip of thin and good is 
into fine threads, either by holding it in 
of a candle, or a lamp with spirit of wine 
oil. The end of one of these threads is then in Method of 
the flame till it runs into a small drop or globule of the making 
required size. When the globule has , it is fixed them, 
Upe6 inet ere silver, so that the centre 

it is directly over the centre of a very small hole in 
the metallic plate. In this way, none of the rays of light 
that issue from an object placed in its focus, pass through 
the part of the globule where it is joined to the glass 
thread. Dr. Hooke also fixed the globules with seali 
wax to the end of a stick, so that the threads stood up- 
wards, "a ground off the ends of the threads, and 

i t \° 

The art of making microscopic globules of glass, was Di Torre's 
brought to perfection Father di Torre. of \Na- micros- 
ples. Having formed glass globules by the method pes. 
already described, he separated the ball of glass from 
the thread by the sharp edge of a piece of flint. When 
a great number of globules were made in this manner, 
he next proceeded to give them a complete b cae 79 
form, by melting them a second time. For this ‘pur~ 

he made use of a piece of tripoli about four or 
e inches long, and three or four inches thick. After 

it had been calcined, by ing it with charcoal 
nearly red ‘hot, and allowed to grow quite cold, several 
small hemispherical cavities of different diameters are 
made on the flat side of it, and are pice polished and 
neatly rounded at the edge. ‘The small glass globules, 
after being carefully cleaned, are placed in the cavities 
of the tripoli by a pair of delicate nippers. The ex- 
tremity of the flame of a blow-pipe is then directed to- 
wards the globules, which assume a perfectly spherical 
form when brought to a fluid state, and never adhere 
tothe tripoli. When the globule is cold, it is cleaned 
by rubbing it between two pieces of paper, and is then 
set in a brass cap for the purpose of trying its fi 
by viewing an object through it. It sometimes 
pened, that in damp weather only four or five globules 
out of forty were fit for use: In the year 1761, four of 
Father di Torre’s mi were sent in a present to: 
the Royal Society. One of them had a diameter of 
A;th of an inch, two of them a diameter of a pe 

1 

2 

an inch. Mr. Baker, who examined these 
with great care, could not make use of the smallest of 
them, and considered them as more curious than useful. 

him as aseribing to Fontana. 
the invention of compound microscopes, See Montucla’s Hist, des Math. tom. ii. p, 2393. and Priestley On Vision, vol. is p..78-. 
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nother method of maki ass globules, wasde- then keeping the wire erect, I applied it to my eye, Single Mi- 

sd by AS he raat Trans. for 1678. and Leta at a proper distance from the light, I ae croscopes. 
s used the flame of spirit of wine, well rectified, and them, and some other irregular particles, most enor- “~~ 

rned in np; but instead of cotton he em mously magnified ; for whereas they are scarcely dis- 
nal! si wire, doubled up and down like a skain of cernible by the glass microscopes, or the first aqueous 
reac the spirit of wine, and one, within the globule they appeared not much diffe- 
ade , gives a very ardent flame. rent both in their form, nor less in magnitude than or- 

r and washed it very clean, dinary peas. They cannot well be seen by day-light, 
ake s point of a silver needle filed except the room be darkened, after the manner of the 

very small, and wetted. It must then be held inthe fame famous dioptrical experiment, but most distinctly by 
till it be quite round, and no longer; and if the side of candle-light ; they may be very well seen by the full 

is not melted, it may be put 
up with the wetted needle on the round 

side to the flame till it be 
and smooth. When wiped 

are ready for being 
for use. 

. Stephen Gra: on to con- 
gage elo aye water, in the 

manner: “I take a in piece of brass,’’ 
i AB, Fig. 1, making a 

4 AG , ra few 
fall globule thereof 

po Re: hole A ; then removing 
¢ remain on the apertare, in form 

of a hemisphere, or a plano-convex lens. But if I have 

Fs a ln 
& 4 

‘ eat i 

be less than the hole, through the 
entered therein ; then, by draw- z a: ‘ 

rE 
F 

Then, whatever I have a mind 
pin, or a piece of glass, accord- 

; and taking up this na- 
mi by the end B, I move the object to 

which means I can 

: i af aa e™ 
fe Em 

= A : Foeee 
a F : z2 ~ = 3 i 3 

a Se 2 3 
if fet = 

E 
appearing throu, t transparent, be- 

s not to be Seomnibie except held 
observation, and not 

the light, but at a competent 
igh T knew not well 

oa 58 
5 & : 

ry ! 
he iT} 

¥ ot a BE 25? 
§ a Py 
and concluded, that 
water to my eye, and 
less transparent i 
might see them punk . 

“ Having by me a small bottle of water, which I knew 
to have in it some of those minute insects which Mr. 
Leewenhoek discovered by the help of excellent mi- 
Croscopes ; seen t with the common glass 
microscopes, and with the first aqueous, as above men- 
tioned, I poured a few drops of this water on the table, 
oo eg l of it on a pin, I laid it on 
the end of a small of brass-wire. 1 continued to 

VOL. RIV. PART 1. 

ind to make a double convex of water, I thrust the sph 

moon-light. The pin sometimes takes up the water 
round enough to shew its objects distinct.” This mi- 

e is shewn fitted up in Fig. 3. Fig. 3. 
In order to explain the magnifying effect of the 

globe of water upon the animalcules, or other objects 
plat iS eee es “ the circle in 

ig: 2, to nt a sphere of water; A an object Fig. ¢. 
placed in its focus, sending forth a cone of rays, two 
of which are AB, AB, which, coming into the water 
at B and B, will be refracted from their direct course, 
and become BD. At D they will, at their passing into 
the air, be again refracted into DE, DE, and so run 
parallel to each other, and to the axis of the sphere 
AECG. Now, as the angle of reflection is equal to the 
angle’of incidence, let the rays BD, BD, be imagined to 
come from some point of an object placed within a 

ere of water, by being reflected from the interior 
surface of the ome at BB; CBD is the angle of re- 
flection, to which making CBF equal, so will F be the 
place where an object, sending forth a cone of rays, 
two of which are FB, FB, which are reflected into the 
rays BD, BD, and then coming to the other side of 
the sphere at D and D, they are refracted into DE, 
DE, as before, and consequently be as fit for distinct, 
vision, whether the object be placed at F within, or in 
A without, the sphere of its interior surface be consi- 
dered as a concave reflecting speculum.” Phil. Trans. 
1696, No, 221, p. 280. 

. This micros is evidently one which operates both 
by reflection and refraction. ‘The anterior part is a con- 
cave mirror, by which all objects placed between its 
surface and its focus are ified ; and, as Dr. Smith 
has shewn, it magnifies objects 3} times more than if 
they were presented to it in the usual manner. See 
Smith’s Optics, Vol. IL. p. 395. 

Mr. Gray suggested also a single reflecting micros- Gray's sin- 
cope, founded on a similar principle. Let A, Fig. 4, gle reftect- 
represent a small flat ring of brass, whose mean dia. ng micro- 
meter does not exceed ,4,ths of an inch, and which is £°P*- 
about +/th of an inch thick. Take a small globule of ..¢)05y;;, 
quicksilver, and dissolve it in a few drops of aquafor- rig, 4, 
tis, to which add 10 parts of common water ; ip the 
end of a stick in this liquor, and rub with it the inner 

, circle of the ring A, so as to give it a mercurial tinc- 
ture, After it is wiped dry, and laid upon the table, 
pour a drop of quicksilver within it, which being press- 
ed gently with the ball of the finger, will adhere to the 
ring; and when it is cleansed with a hare’s foot, it will 
form a convex speculum, Take up the ring and spe- 
culum, carrying it horizontal, and lay it on the brims 
of the hollow cylinder B, and the mercury will now 
become a concave ing speculum, which may be 
used as a reflecti . DPhil. Trans. 1697, 

"tingle Cleeapeclin sh imple kind ingle microscopes, of a very simple kind, were con- p,;. Brew- 
structed by Dr. Brewster, by taking up drops of very ster's mi- 
pure turpentine varnish, and allowing them to fall on croscopes of 
a plate of thin and parallel glass. Jn this way he v@rnis!. 

2e 



MICROSCOPE: ; 
the common way, as 97 to 117. A hemispherical lens Single Mi- 
employed in this manner, and having the line BC sin. eroseopes. 

218 
Single Mi- formed plano-convex lenses ‘of ‘any focal length; and, 
Nee by dropping the varnish on both sides, he formed dou- 

ble convex lenses, with their convexities in any requi- 
red ratio. The focal length of these lenses increase a 
little after they are formed, on the upper side of the 
glass, but diminish if they are formed on the lower 
side of it ; and if they are preserved from dust, they will 
last a long time. Dr, Brewster employed these fluid 
lenses as the object glasses of compound microscopes. 

clined 45° to. the axis of sah will form the best “Y= 
When F possible diagonal eye-piece. the segment ABC 

is less or greater than a hemisphere, the same effects - - 
will. be produced. | With a double-convex lens, as 
shewn in Vig. 6, a very high degree of magnifying 
power is obtained by looking in at E, and we have the Fig. 6. 
effect of a compound microscope, consisting of an ob- 

Mr. Siv- A very ingenious method of forming single micro- ject-lens AC, ’a concave mirror CBD, and an eye-glass 
right’s scopes of glass has been recently proposed and executed) AC. The perfection of the image will, in this case, 
method of by Mr. Sivright of Meggetland. ‘Take a piece of pla~ increase, as the incident or reflected rays approach to. 
femieg. tinum leaf, about the thickness of tinfoil, and make DA. In these, as well as in all other microscopes, the. 
ates. °' two or three circular holes in it, from one-twentieth to object should be illuminated from one point, such as a 

one-tenth of an inch in diameter, and at the distance of single candle or luminousaperture, See the Edinburgh 
about half an inch from each other. In the holes put Philosophical| Journal, No. V. 
pieces of glass, which will stick in them without fall- A very great improvement on the micr has Dr. Wol- 
ing through, and which are thick enough to ‘fill the beem lately suggested by Dr. Wollaston, under the l«ston’s pe- 
apertures, When the glass is melted at the flameof) name of the Periscopic. Microscope. riscopic mis’ 
a candle with the blow-pipe, it forms a lens which ad- “ The great desideratum,” says he, “ in employing}... ee ? : * : : prt ATE 
heres strongly to the metal, and the lens is therefore high magnifiers, is sufficiency of light; and it is ac- ¢coryxvtt. 
formed and set at the same time. The pieces of glass» cordingly expedient to make the aperture of the little Fig. 7. 
used for this purpose should have no ‘mark“of a) dia- 
mond or file upon them, as the mark always ‘remains, 
however strongly they are heated with the blow-pipe. 
The lenses which were made larger than one-tenth of 
an inch were not so good as the rest, and the best'were» 
even of a smaller size than one-tenth. As the lenses» 
thus formed sometimes contain air-bubbles, the best 
way is to make several, and select those which are 
freest from imperfections, An eye or loop; made'by: 
bending the extremity of a platinum wire, may be used 
instead of the platinum leaf. The reason of using pla~ 
tinum is, that the glass is more easily and: more per- 
fectly melted in this than in other metals, which may 

‘ perhaps arise from its being a bad conductor of heat, 
and from its preserving its brightness. As ag ae 
does not oxidate, the glass adheres better to the edges 
of the holes, and it may be used very thin, as it does: 
not melt with the heat necessary for the complete fu- 
sion of the glass. 

Mr. Sivright has likewise succeeded in forming 
plano-convex lenses by means of fusion. - Having laid 
a fragment of glass upon a flat and’ perfectly: polished 
natural surface of topaz, which is easily obtained by 
cleavage, he exposes the whole to an intense heat. 
The upper surface of the glass assumes a spherical 
figure, in virtue of the mutual attraction of its parts, 
and the lower surface becomes perfectly flat, and highly 
polished, from its contact with the’ polished plate of 
topaz. See Edinburgh Philosoph. Journal, vol. I. p. 81. 

lens as large as is consistent with distinct vision, But 
if the object to be viewed is of such magnitude as to 
appear under an angle of several degrees on each side 
of the centre, the requisite distinctness cannot be given 
to the whole surface by a common lens, in consequence 
of the confusion occasioned by oblique incidence of 
the lateral rays, excepting by means of a very small 
aperture, and proportionable diminution of light. In 
order to remedy this inconvenience, I conceived that the 
perforated metal which limits the aperture of the lens 
might be placed with advantage in its centre, and ac- 
cordingly I procured two plano-convex lenses, ground 
to the same radius, and applying their plane surface on 
opposite sides of the same aperture, in a thin piece of 
metal ‘(as is represented by a section, Fig. 7.) I pros 
duced the desired, effect; having virtually a double- 
convex lens so contrived, that the passage of oblique 
pencils was at right angles with its surface, as well as. 
the central pencil.) With a lens so constructed, the 
perforation. that appeared to give the most.perfect-dis- 
tinctness was about one-fifth part of the focal length in 
diameter ; and when such an aperture is well centered, 
the visible field is at least as much as 20 degrees in 
diameter. _ It is true that a portion of light is lost by 
doubling the number of surfaces ; but this is more than 
compensated,: by. the. greater aperture which, under 
these, circumstances, is compatible with distinct vi« 
sion.” Phil. Trans. 1812, p. 375. 

It is obvious, from the last ake ag of this quota. Dr. Brews- 
tion, that the idea ‘had not occurred to Dr. Wollaston of *®" ™- 
filling up the central aperture with a fluid of the same Pr. “in 
refractive power as the glass. of which the two lenses riscopic 

Dr. Brew. A new kind of single microscopes; which ‘possess 
ster’s new particular properties, have been lately constructed by 
single mi- Dr. Brewster. They consist of plano-convex or dou- 
croscope. — hle-convex lenses of a hemispherical or spherical form, are composed, , This improvement, which was prac- microscope 

which may be converted into single microscopes, hav-' tised' by Dr. Brewster, as shewn in Fig. 8. removes en- Fig. 8. 
ing a much greater magnifying ore than when they  tirely the loss.of light, arising from doubling the sur- 

Pirate are used in the ordinary way. Let ABC, for example, ‘faces. The same thing may be done in a still more 
cectxxv, bea hemispherical plano-convex lens, which»may be: perfect manner, as in Fig. 9. as proposed by the same Fig: 9- 

Fig. 5. used as a single microscope, either» by presenting the| author; where .a)groove;is. cut round the globule.or 
side A or the side D to the, object. But if we place) spherical Jens, by, the wheel of a seal-engraver. By 
the object at mn, and looking in at F, examine it-after, this means,the doubling of the surfaces is avoided, and 
reflexion from the surface’ BC, we shall‘have anveffect| the’ most..perfect centering obtained. As. it is much 
the same as if we had placed the two lenses: Aa Ud, more; easy to grind two, double convex lenses, than two 
Aacd, with their plane sides AB, AC. together, or plano convex ones, as shewn in Fig. 7. we might avail 
rather of a double-convex lens similar'to the two unit- ourselves| of this circumstance in, the construction, to. 
ed. As the light is incident on BDC at an anglevof, adopt-the form shewn in Fig. 10. and render the mi- Fis: 1¢- 
45°, it will suffer total-reflexion, and not a ray of vit 
will be lost. The spherical aberration of the lens. 
used in this way, is to its spherical aberration used in 

croscope achromatic,, by, introducing. a concave fluid 
lens;of' a different refractive and. dispersive power, as 
shewn in Fig. 10. which, independent of the correction 
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See ‘eteiaey B's thefte construetion than that shewn in 

Following out the pri ciples which we have here ex- 
~_——— plained, Dr. schaed. pre ‘amiscroscope, con- 

gle microe structed as in Fig. 11. where AB, CD, are two double 
‘convex lenses, so constructed 

‘the to be examined, converted into a con- 
cave speculum by the lens before it. 

By means, we obtain a lens very 
unusual ic and. of affording the most 

objects *. 

of these mi are said to be in the ana icroscopes 

'” We shall now 

Dereription 1. Deseription of the Common Flower and Insect Mi- 
of the com ; 

SF 
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carries a lens at L, which may be either used alone, Single Mi- 
when a small power is wanted, or in conjunction with ¢rscopes. 
another lens a, which screws on the ring at L, when a 
hi power is needed. A horizontal grooved arm 
MN, also fixed to the handle, carries the pincers or for- 
‘ceps, OP which hold the object O, and this object can 
‘be placed at different distances from the lens L, so as to 
‘obtain distinct vision by sliding the forceps along the 
«groove in MN, and fixing it at the proper position by 
means of the button or nut B. 

I, Description of the Microscope for Opaque Objects. 

. This microscope, which is a little more complicated Description 
than Ps. erecsdune, a represented in Fig. 13. The of the mi- 
ivory e P is in the arm A, through which froscope 

for opaque 
passes a screw B, having its other end fastened to the ypincr. 
moveable arm C. By turning the nut D upon the pearl 
head of the screw Bs 5 gad Senne either 
Separated prow t er, being kept asunder 
by a seeslopring The. piece GH, consisting of 
a pointed steel wire G, of a pair of pliers H, 

through a spring socket moving on a rivet. 
The object may be either fixed on the point G, or 
taken up by the pliers, and may be turned round 

Z 
ata distance when.the smallest ifiers are 
employed. A concave speculum K, of poli silver, 
a 18 placed in its centre, according to the method 

: un, 

ia cai ot all light cbjeste epee the bleckoaide. ta 
white , an t obj black side, in 
say Gaede Grane aitate abaeek asl 

i s 4 3 3 = F > 38 2 = 

HH Eg 2 : g °o rs j 
on each side, for the purpose of enclosing an 

ig object for examination, has likewise a pipe for 
of screwing it upon the end of the needle 

G. A pair of pliers for taking up any object is shewn 
Q, and a soft hair brush at fe. 
In using this microscope, the speculum KL, with its 

pages com hp Pom ‘eo must be screwed into the ring 
1. The object is then to be placed according to its na- 
ture on the needle G, in the pliers H, or on the black 
or white side of the bh Ae a M, or between the glass 

tes of the box O; and having taken the instrument 
the handle P, the eye looks through the magnify- 

ing lens screwed on at I, and by means of the nut b, 
and the motion of the , ect may be turn- 
ed about, raised or or to approach to, 
or recede from the lens, till it is placed fi'the trus'4n- 
terior focus of the lens, where the light will be reflect- 
-ed upon it by the concave speculum. 

— TLL: Withering’s Botanieal Microscope. Wither- 

‘The botanical microscope used by Dr. Withering, is ins’s bot™ 
chewn in Fig. 14, where A, B, C, are three parallel brass °°" 
plates. . Two wires D and E are rivetted into the up- Pig. 14 
per and lower plates A.and C, and the middle plate B 

“b. * 
=e : 

* See the Edinburgh Philosophical Journal, No. V.or Vol. L11. Pant I * 

Lf 
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hands resting against the board AB, to give it preater Single Mi- 
steadiness. See Lyonet’s Traité Anatomique de la Che- Stoscopes. 

_nille, Ge. 3 é sales —— 

220 
Single Mi- is moveable along these wires by two little sockets fix- 
croscopes: ed to it. The two upper plates contain each a magni- 

fying lens of different Focal lengths, one of which keeps 
in their places the sharp point F, the small knife K, and 
the pliers P. 

Before using this microscope, we must unscrew the 
upper lens and take out the point, the knife, and the 

VI. Wilson's Pocket Microscope. 
The microscope invented by Mr. Wilson has been Wilson’s 

long in use. The body of it is represented by AB, Pocket 
microscope, 

Pocket bo- 
tanical and 
universal 

microscope. 

Fig. 15. 

Lyonet’s 
anatomical 
micro- 

scope. 
Fig. 16. 

pliers ; and having replaced the lens by screwing it on 
again, the object is placed on the stage, and moved up 
or down till it is seen distinctly. 

IV. Pocket Botanical and Universal Microscope. 

This instrument, which is superior to Dr. Wither- 
ing’s, is represented in Fig. 15. A small arm AB car- 
ries three lenses, two of which are fixed to the upper 
part at B, and the other to the lower part at C ; es 
these three lenses may be either used separately or 
combined, they afford us seven different magnifying 

wers. A square pillar AK supports thearm AB. The 
ower end of this pillar fits into the socket E of the base 
FG. The stage DL, carrying the pliers M anda sharp 
point N, constructed as formerly described, is made to 
slide up and down the pillar 1K. A reflecting mirror 
H, moving round a horizontal and vertical axis, is fixed 
into the base FG, and reflects light through the object. 
In using this microscope, the objects are placed on the 
stage L; or, if they are put into ivory sliders, these 
sliders pass under the stage L. The light is then 
thrown upon the object by the mirror H, and distinct 
vision obtained by the motion of the stage. Other ob- 
jects may be fixed in the pliers M, N, and used as al- 
réady described. 

The apparatus accompanying this instrument, con- 
sists of three ivory sliders, a pair of nippers, a flat glass, 
and a concave lens, all of which are fitted to the stage 
L. By taking out the pin E, the pillar IK may be turn- 
ed half round, and the base FG used as ahandle. The 
stage DL, instead of being moved by the hand, is fre- 
quently raised and depressed by an adjusting screw. 

V. Lyonet's Anatomical Microscope. 

The microscope Fepecacnyes in Fig. 16, was employ- 
ed by M. Lyonet in his microscopical dissection of the 
caterpillar of the goat moth. It consists of an anatomi- 
cal table AB, supported by a pillar ON, screwed into 
the mahogany box DC. In the table AB, which is 
prevented from turning round by two steady pins, is 
an spresuy G exactly over the mirror EF, for reflect- 
ing light on the object. A flat or concave glass is pla- 
ced on the aperture G, for receiving the objects to be 
dissected. An arm RXZ, composed of several balls 
and sockets, by which it has an universal motion, is fix- 

Fig. 17. and is made either of brass, silver, or ivory. 
Another tube, with a long fine-threaded small screw 
upon its circumference, screws unto the body AB. A 
convex lens D is screwed into the end of the tube CC, 
and its area may be increased or diminished by placing 
upon it one or other of the two concave apertures of 
thin brass, which are necessary when the highest mag- 
nifiers are employed. Two thin plates of brass are 
shewn at E, within the body of the microscope; and 
one of them is bent into an arched or semicylindrical 
cavity, shewn in the figure, for the purpose of receiving 
a tube of glass. At the eye-end G of the microscope 
is a female screw for receiving the different magnifiers. 
A spiral steel spring H, abutting with one extremity 
against the end G and with the other against the plate 
of brass E, serves to keep the plates in a proper position, 
and to act against the long screw C. The microscope is 
held by the ivory handle I, Seven different magni- 
fying glasses, six of which are set in cells, as shewn at _ 
K, are numbered from 1 to 6, the least numbers being 
the highest magnifiers. The seventh, cr least magni- 
fier, is set in a small tube, in order that it may be held 
in the hand for viewing any large object. 
are held in an ivory slider M. Six ates like this of 
ivory, and one of brass, generally accompanying the 
instrument. A brass slider, not represented in the fi- 
gure, is sometimes added, for the purpose of confining 
any small object, in order that it may be examined 
without being. crushed. . A pair of forceps and a hair- 
brush are used, as shewn at R and Q, Fig. 13. _ A glass 
tube, for holding living objects, such as frogs, fishes, 
&c. is shewn at P, 

In order to use this microscope, the slider containing 
the object is thrust between the two flat brass plates 
EF, care being taken to put the face of the slider where . 
the brass rings are farthest from the eye. The magni- 
fying glass intended for use must then be screwed on 
at G; and while the eye looks through it against the 
sky, or the light employed, the long screw CC is turned 
till the objects in the slider are brought into the ante- 
rior focus of the lens, whena distinct view of them 
will be obtained... By moving the sliders between 
the plates at E, different parts of the same object may 
be brought into view, or different objects in the slider ; 
but at every motion of the slider, vision should be made _ 
distinct by a new adjustment with the screw. 

The objects ° 

Fig. 17. 

ed to the table AB by means of the screw H. The last 
arm IZ carries a female screw for receiving a magnify- 
ing lens, as shewn at Z. The lens is generally adjust- 

This instrument is sometimes placed “upon a stand, Application 
with a reflecting mirror, as shewn in Fig. 15. - In or- of it to 
der to see opaque objects with it in this case, an arm ion = 

ed to distinct vision of the object by the hand, though 
a small motion may be given to it by the screw at H. 
Another chain of balls and sockets is sometimes used 
for holding an illuminating lens. The mirror EF can 
also be taken from its place at K, and fixed by a clamp 
to any part of the table AB. ’ 

In using the dissecting table, the instrument should 
stand upon.a firm table, the left side of the observer 
being near a light window, and the side DL towards 
his breast. The observations should be made with the 

left eye ; and in dissecting, the two elbows should be 
supported on the table which holds the microscope, the 

QR, Fig. 17. is screwed into the body of the microscope 
at G. The proper magnifier is next screwed into the hole 
at R, and putting the concave speculum S on the outside 
of the ring R, the object is held upon the once, or 
point of T, whose wire slips into a small hole, shewn 
at u, in the body of the microscrope. The arm R is 
then turned till the magnifier is brought over the ob- 
ject, and distinct vision 1s obtained by turning the screw 
C as formerly. 

VII. Ellis's Aquatic Microscope. Ellis's 
aquatic | 

This microscope differs from the one shewn in Fig, ™isroscope. 

— 
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Compotind scopes which he used. One of these was composed of 

Micro- an eye-glass, a middle-glass, and an object-glass, 
scopes» mounted in a cylindrical tube placed horizontally. 

Behind the stage was a small'tube, with a convex lens 
at each end, and a lamp beyond it whose light was 
concentrated by the lenses in the tube, and thrown 
upon the object to be examined. The instrument pos- 
sessed various adjustments, and was regulated by a 
rack and pinion. 

cis tenee Sir Isaac Newton seems to have been the first person 
Newton’s Who suggested the use of a reflecting microscope. He 
reflecting placed’ the objects before a concave speculum, so that an 
micros enlarged image of them was formed at a greater dis- 
scores ‘tance. This image being viewed with a convex eye- 
ei glass, was again magnified, and appeared very distinct. 

The great defect of this instrument arose from its being 
inapplicable to opaque objects, in consequence of the 
objects being placed between the object speculumand the 
eye-glass. See the Phil. Trans. 1672, No. 80, p. 3075, 
and the Appendix to Gregory’s Elements of Optics. 

Dr. Bar- Another form of the reflecting microscope was.sug- 
kers ree gested by Dr. Robert Barker, in the year 1736. It was 
flecting mi- nothing more than the Gregorian telescope converted 
croscope- into a microscope, merely by lengthing the tube, and 

‘therefore requires no ‘particular description. There 
‘can be no doubt that it would give very distinct images, 
‘and has the advantage of allowing the light to fall freely 
upon the object, which is placed at a distance of from 
9 to 24 inches beyond the'tube. ‘See Phil. Trans. 1736, 
Vol. 39. No. 442) p. 259. 

Dr. Robert ‘Lhe’ next ‘compound microscope was invented by 
Smith’s're- Dr. Robert’Smith, Professor of Experimental Philosophy 
fleeting mi- at Cambridge. ‘Having had occasion to examine the 
croscope, © principles of Sit Isaac’ Newton’s reflecting microscope, 
1738. he constructed one of them, in which the foca! distance 

of the speculum was 2} inches. He “ found that the co- 
‘“lours of objects appeared much more beautiful and 
«natural than in doubly refracting microscopes of the 

best sort, their proper colours being free from the 
* mixture of other colours arising in refracting micro- 
«© scopes, fromthe different refrangibility of rays.” Smith’s 
‘Oplics, Vol 1. p. 279. He found also that objects ap- 
peared sufficiently bright, and very distinct, when the 
reflecting microscope had the following dimensions : 

Focal length of the speculum 21 inches, 
Diameter of the speculum Z ‘ 1 
Focal length of the plano-convex :eye- 

glass . 5% ; - 7 J 
Ratio of the distance of the object from the 

focus of the speculum,’ to the focal dis- 
tance of the speculum 

2 

1 to 14 

Having found that, in order to produce a high mag- 
nifying power with this reflecting microscope, it was 
necessary to have the speculum very concave, and there- 
fore very small, he set about contriving a microscope 
with two reflecting spherical surfaces of any size, so 
proportioned to each other that the aberration of the 
rays, caused by the first reflection, should be perfectly 
corrected by the second, and consequently that the 
last image of the object from which the rays diverge 
upon the eye-glass, shall be perfectly free from aber- 
ration, 

One of ‘Dr. Smith’s microscopes is shewn in Fig. 
18. where AA is a concave spherical speculum, and 
CC a convex spherical speculum, having its polished 
corivex surface inwards, The rays from an object 

Fig. 18, 

* Delebarre described his microscope in a memoir which was read at the Academy of Sciences in 1777, and in a separate pamphlet en- 
titled Description et [ Usage du Microscope Universel. 

MICROSCOPE. 
o placed in the slider mn, will be reflected from Compound 
the concave speculum AA upon the concave CC, and — Micro- 
will have a distinct and magnified image of it formed , ®*’Pe* 
before the convex eye-glass E, by which it will be 
magnified still more. _ This instrument, in short, is no- 
thing more’than the aim as telescope converted 
into a microscope, with this difference only, that, in 
the telescope, distinct vision is obtained by moving the 
convex mirror, whereas, in the microscope, it is obtained 
by a motion of the eye-glass. Dr. Smith constructed 
one of these microscopes, which he found to perform 2 
“ nearly as well, in all. respects, as the very best re- 
fracting microscopes ;” aud the writer of this article 
has one of them now before him, which performs won 
derfully well, though both the specula have their polish 
considerably injured. The following are the dimen- 
sions, &c. of Dr, Smith’s reflecting microscope as given 
by himself ; ae 

Focal length of both specula - © 10000 
Distance of the centres’of both specula’ 1/6558 —— ~ : 
‘Distance'of-the image’from the’ centre : : 
‘ofthe concave’speculum ©. . NY837 

Focal length of the eye-glass + 01407 : 
Distance of the eye behind the eye- 

glass ! 4 c é it 0.1479 
‘Diameter of the eye-hole y U 0.0190 ~ 
‘Distance of the object from the centre 
-» of the'convex speculum. ‘ 0.0626 
‘Length of the coneave speculum 15° 47 
Arch of the convex’ speculum j ‘4° 50? 49” 
‘Distance ofthe stop s‘from the'object 0.4545 
‘Diameter of the stop s : j 0.038 
‘Diameter of the hole in the concave 

speculum. é ; e : 0.143 
‘Diameter ‘of the hole in the convex 

speculum. 3 3 3 0.049 
Magnifying power, the focal length, : 

&e. of the eye being 8 inches 300 times. 

The stop s is placed behind the convex speculum, 
in order to prevent the direct rays from the object, 
which would pass unreflected through the openings in | 
both specula, and fall upon the eye-glass, from mixin 
with the rays regularly reflected by the specula, an : 
forming the magnified image upon the retina. See 
Smith’s Optics, Vol. it. Remarks, p. 94. . 

The next microscopes which excited any notice, were 
those of M. Delebarre of the Hague, who began to con- 
struct them in 1771. Montucla saw them when he 
travelled in Holland in 1773, and induced Delebarre 
to go to Paris, where he was well received, and where he 
‘sold many of his instruments, each of which cost about 
£15*. M.M. Montigny, Leroi, and Brisson, submitted 
to the Academy, on the 21st of June.1777, :a most flat- : 
tering report of their performance, and Montucla has 
given a very full account of them‘in his History of Ma- 
thematics. _We-have read these eulogiums and de- 
scriptions with great attention, and are obliged to ac- 
kiiowledge, that we cannot findin the microscope of 
Delebarre any improvement of ‘the least importance 
which shad not been:‘known and adopted: by the Lon- 
don ‘opticians. “Phe only point of difference that we 
‘caty observe is, that’ of changing the eye-glasses, and 
of combining six’ lenses at once, which Montucla seems 
to lay considerable stress upon, because Euler in his 
paper. De Novo Mieroscopiorum \genere, published in 
the memoirs’ of St. Petersburgh for’ 2766 and 1767, had 

Delebarre’ 
micros 

scopes 

ee ee 



MICROSCOPE 
| ut certain theoretical advantages which he 

nd wand, we do.not scruple d say, that there 

. — M pious of St 
Boinms's i084 (Now dell 

a? ee ro tn 
of the 

rue bpm ee ea kena eaeene 
12 or 13 times, Rbie lostremant 

Having thus. ‘given a short account of the history of 
the we shall now describe some 
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S is a box, with a concave and a flat glass for con-Compound » 
Sane Mane hata, It is placed upon the Miecro- 

: scopes. 

"Tice dct lass to lay objects upon, and u a concave “~~ “~~ 

Ofna pai of elise nd a sharp and Z sa and a t 5 a 
Se tcadedetiek te 
eee: for liders® circular pieces 

oblong el at the small me whe nd tied 
(to it. The knob lis to 

x e's wire, by which the glass tubes are cleaned. 

In using this microscope, screw the magnifier 
one fio C, place the tube Pin the olen, and 

one of the ivory sliders between 
i Gsinrtyrendn ttc bent a 

Il. Universal Fr Daw 2 ey 

One of the most complete and commodious compound Universat 
mi is represented in Fig. 20, where AB is thecompound 
body, the “yee glasses being contained in an inner sliding ™'cro- 
tube, by which their distance from the glass at Bican bei°P% 
increased or diminished, and the magnifying power of" '® 
the instrument altered. The AB is attached b 
& screw to the arm CD, which be moved throug 
a square socket over the object. stage NIS moves 
hearty ater wrote nding Mes means of the rack 
and pinion M ; and this bar. ip per hep 2: ying 

, moves round a at the t 
hilar V, s su Bde ele 
the aid of Joint eo 

Six magnifying 
set in a brass wheel, screwed in a boa rmagey 

heel may be moved round its centre by the ac- 
the finger on its milled-rim, and it stops by a 5 <8 



Compound click the instant that any of the magnifiers comes into It consists of a horizontal brass tube ABCD, 12 
Micro- its exact position in the axis of the other lenses. The inches long, and 1,3 of an inch in diameter. A con- 
scopes lenses are numbered from one to six, and the proper cave metallic speculum AB, having its reflecting surface _ S¢2P®S- _ 

number appears in a small opening made in the upper a portion of an ellipsoid, whose foci are F and f, is 
side of the box P. This box screws into the arm CD, placed at one end of the tube; the distance AF being 
and may be taken off when required. If we unscrew 2,° inches, and Af 12 inches. A small arm rs within Fig. 21, 
the body AB, the instrament becomes a single micro- the tube, carries a plane speculum of an oval form, 

Fig. 20. seope by looking directly through any of the lenses in placed at the. distance, of 1,5; inches from AB, sup- 
the wheel. The mirror O may be moved up or down ported by anoblique section of an metallic cylinder, 5. of 
the bar EF, by pushing against the screw at 7. Inad- an inch in diameter, and inclined 45° to the axis Ff. 
dition to the apparatus already described, as belonging The object is placed below the tube at MN, and as far 
to single microscopes and to Cuff’s compound micro- before the mirror s as the focus F of AB is behind it ; 
scope, the following may be enumerated. A moveable and it is supported by amoveable object-bearer attached 
stage W, whichis applied to the hole S of the stage by to the pillar below it. Thediameter of the tube ABCD 
the pin @, and has thus a horizontal motion under the is about 14, inehes, and the thickness of its metal 1th. 
field of view. A very deep concave lens r is fitted to The object is always placed at the distance of half an 
the large hole of this stage, and also the concave and inch from the edge of the tube, and may therefore 
plane glasses s and 0, while to the small holes z,2 a _ be illuminated by a convex lens, attached in the usual 
black‘and white piece of ivory w is fitted for opaque ob- way to the stage or object-bearer. A large concave 
jects, and a concave and plane glass similar to o and s. illuminating mirror below for throwing light upon’ 
The arm CD is sometimes furnished with rack work, transparent objects, has a diameter of about 3 inches, 
to turn ‘the pinion above, so as to move the magnifiers’ and a focal length of about 2,5... M. Amici has been 
in the most accurate manner over the objects; and the able to apply to this instrument, a power of one mil- 
stage NIS is sometimes jointed, in order to turn by a lion*, calculating the number of times that the superficies 
screw and teeth in a horizontal direction. In using is magnified, whereas the best microscopes of Adams, 
this microscope, the slider holder K, containingaslider Dollond; Delebarre, do not magnify more than 225,000, 
of objects, is placed in the stage NIS, andthe arm CD or about 475 times in diameter. See The Edinburgh’ 
is moved in its socket, till a mark on the side is brought Philosophical Journal, Vol. i. p. 185, where a more 
to the edge of the socket. The arm is then turned, till detailed account of this instrument will be found. 
the magnifier is directly over the object, the eye being 
then placed at the upper end of the tube AB, and the IV. Dr. Brewster's Reflecting Microscope. 
light reflected strongly up into it from the mirror O. 
The pinion Mis then turned to the right or left till This instrument, which will be understood from pr, Brew- 
the object is'seen in the most distinct manner. When Fig. 22, sesses several advantages, and in particu- ster’s re- 
the objects are opaque, the slider-holder K is removed, _ lar that of being applicable to the stand and apparatus of ‘fecting mi- 
and either the concave glass, or the jointed pliers, are any compound microscope. Though it is drawn in a aE 
placed on the stage. The concave silver speculum é¢ is horizontal position, it is intended to be placed vertical- re 
then screwed into the arm a, whichis placed on the stage, ly. It consists of a concave speculum AB, whose sur- 
with the cylindrical part passing through the hole 1; face is a portion of an ellipsoid, having F and ‘for its 
and the light being reflected upon the speculum from foci. It is perforated at O, like the speculum ofa Gre- 
the mirror O, it will be strongly condensed by it, and gorian telescope ; and between this aperture and F is 
thrown upon the opaque object. i : placed a small convex speculum s, whose surface is 

4 : 5 part of an ellipsoid, having F and @ for its foci, s 9 be- - 
Improve- If we consider the construction of the different com- ing equal to MN, the distance of the object. The 
ment on are microscopes which have been described, it will hack of the speculum is ground into a concave form a 6, 
the com- be obvious, that a great deal must depend on the accu- for the purpose of condensing the light upon the ob- 

pound mi- yaey with which the axes of the small magnifying ject MN. The rays diverging from MN are made to croscope:  Jenses coincide with the axis of the instrument, or that diverge still more by reflection from the small mirror 

of the eye-glasses. The difficulty of. effecting such a s, so that F is their virtual focus ; and these reflected 
coincidence is very great, and we believe is in a great yays, falling upon the speculum AB, as if they had di- 
measure overlooked. We conceive, therefore, that the verged from one of its foci F, will be reflected to f; 
tube which holds the magnifying lenses should have and there form a magnified image, which will be again 
an universal motion, so that, by means of screws, the magnified by the eye-glass placed at LL. The convex 

axis of the lenses could be brought into perfect coin- jirror s is carried by the arm sr, which is moved b 
dence with the axis of the eye-glasses. means of the screw rT, so that Fis one of its foci. 

asi ’ An object placed at MN will therefore be seen ver 
III, Amict's Reflecting Microscope. aistinety & a microscope of this kind; and it ed 

Amici’s ree . We have already seen that the reflecting mictoscope sucha distance from the mirror AB, as to be capable 
fiecting mi- Of Dr. Barker was nothing more than the Gregorian of receiving any degree of artificial illumination. If 
croscope. telescope, with its tube lengthened so as to permit it this microscope is placed vertically in the arm ED of 
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to act as a microscope; and that the reflecting micro- 
scope of Dr. Smith was the Cassegrainian telescope 
fitted up in a similar manner. The new reflecting mi- 
croscope constructed by Professor Amici of Modena, and 
with which he has made several important discoveries, 
is in like manner the Newtonian telescope converted 
into a microscope. 

* This is 1000 times reckoned in the usual way. 
4 
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the compound mic shown in Fig. 19, made 
large enough to receive it, it may be used along with 
all the apparatus aye to that or to any other com- 
pound microscope. If a change of magnifying power 
is required, we have only to use a deeper eye-glass 
LL; and as.the. place of the object is not altered by 
this change, the concave illuminating speculum a 6. 

wat 
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will still condense upon the object MN, the light re- objects may be viewed by it under different circum Compound 

flected from the great mirror G, Fig. 19. stances with the object-prism, by drawing out or pushing Micro- 

c me in the sliding tubes, which he Ara or diminishes the _*°P** 
wt ie 

pound mi- 

Fig. 23. 
Nos. 1, 2, 
and 3. 

a _.V. Mr. Waddel's Compound Microscope. 

tis on the properties rt 
j which, aa.it inverts the objects, has a right” 

i prism A affixed to the outer 
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magnifyi er at pleasure, without the application 
of any Xaditonal erg eage 

As objects viewed by this instrument are reversed 
when only one prism is employed, and as certain im- 

ions arise from the increase of refraction and re- 
flection, when two'prisms are used, to render the objects 

neither inverted nor reversed, it occurred to Mr. Wad- 
dell, that some advantages might result from uniting 
the two pri 
effected by formi 
out of one piece of glass, in such a way that the two re- 
flecting surfaces were at right angles to each other. 
When a prism of this construction is applied to the ob- 
ject end of the instrument, with one half of it placed in 
the axis, and the other half without, and the instrument 
held in a vertical position, so as to admit external objects 
from the observer’s left hand, then, by looking into it 
with the dioptric eye-piece, a picture will be formed as 
in nature, neither inverted nor reversed, which may be 
correctly copied by the aid of the micrometer before 
mentioned ; and w poste phe ptanpepel ba 
mera lucida. Transparent objects may viewed 
by this instrument in the = way, either with or 
without the prism affixed to the object end of it. 

VI. Description New Compound Microscope 
cealadan oljadle of Natural Hislory*. het 

in one, as in Fig. 23. No. 3. ; which he fig. 23. 
two right-angled triangular prisms No. 3. 

“* The construction both of single and compound mi- Description 

eg a ef nevncte yok for all the toa lection ; ‘or u 
ses wares seed. observation, omic 
ments may be considered as sufficiently 
when we employ the mi 
pres =f , to examine those phenom 
world which are beyond the reach of unassisted vision, 
and when we use it in ascertaining the anatomical and 

siological structure of plants, insects, and animal. 
cule, we soon find, that a limit, apparently insuperable, 
is set to the progress of discovery, and it is only 
some of the ruder and more palpable functions of these 
evanescent animals that we are able to bring under ob- 
servation. Naturalists, indeed, are less acquainted with 
the ization of the microscopic world, and the 
beings by which it is peopled, than astronomers are 
with those remote systems of the universe which ap- 
pear in the form of nebule and double stars. It was 
the improvement of the alone which enabled 
Dr. pene wna SE narsnopete u ho 
regions of space, to which, at a former period, their 
imaginations could scarcely extend ; and when the mi- 

shall have received a similar improvement, we 

See iaebulbn evn odeammatniainehamerate even in portions of » whic 

«It is interesting to inquire into 
the cause of this Eamitation of microscopical discovery. 
The construction of single lenses for the simplest form 
of the instrument, has been brought to perfection. 
I have in my glasses executed by Mr. Shut~ , 

. focal length of +, ze, and J; of an 
eon 7 my great accuracy ; and the 
performance of lenses has been recently impro- 

as an instrument of 

* From Dr. Brewster's Treatise on New Phil. Instruments, p 401—410. 
2F 

years, been brought of a new 
compound 

these instru- ™'cTosepe 
for examin. 

ect. But ing objects 
of natural 

ena of the natural history. 



Compound ved 
Micras- 
copes, 
——— 

226 
bp Des Wollaston, as described in p..218,. We cane. 

not, therefore, expect any essential improvement in the 
single microscope, unless from the discovery of some 
transparent substance, which, like the diamond, com- 
bines a high refractive power, with, a low power. of, 
dispersion. ‘ 

“« In the combination of single lenses to form the com- 
pound microscope, opticians — likewise arrived at a 
great degree of perfection. ‘The aberration of refran- 
gibility can now be completely removed by a. suitable 
arrangement of the individual lenses ; and every. arti- 
fice has been exhausted in suiting the apparatus to the 
various tastes of- purchasers, “ s to every purpose of 
popular observation. i 

‘* Noattempt, however, appears to haye been made by 
opticians to fit up the microscope as an instrument of 
discovery, to second the labours of the naturalist. in 
preparing the subjects of his research, and to accom- 
modate the instrument to that particular kind of prepara- 
tion which is indispensibly necessary for the preservation 
and inspection of minute objects. Ties 

‘«‘ In perusing the writings of those naturalists who 
have applied the microscope to the examination of mi- 
nute objects, we find, that the most difficult and per- 
plexing part of their labour consisted in preserving and 
preparing the different insects and substances which 
they wished to inspect. Small insects instantly shrivel 
up and lose their natural form as soon as they are kill- 
ed, and the minute parts of plants suffer a similar 
change from exposure to the air. Hence Swammerdam 
and Lyonet killed the insects which they meant to ex- 
amine, by suffocating them either in water, spirit of 
turpentine, or diluted spirits of wine. The softness 
and transparency of their parts were thus preserved du- 
ring the process of dissection, and when they were com-~ 
pletely developed, the insect was allowed to-dry before 
it was presented to the mictoscope. Its S$ were 
consequently contracted, and lost-not only their proper 
shape, but that plumpness, and that freshness of colour 
which they possessed when alive. ~~ 

*¢ In the preparation, indeed, of almost every object of 
natural history that is composed of minute and delicate 
parts, it: must be preserved by immersion in «av fluid ; 
the dissection must often ‘be performed in the’ same 
medium ; it must be freed from ‘ail: adhesive and ex- 
traneous substances, by maceration: and ablution in-wa- 
ter ; and when it has undergone these operations, «it sis 
in a state of perfection for the microscope. Every sub- 
sequent change which it undergoes is highly injurious : 
it shrivels and collapses by being dried ; its natural 
polish and brilliancy are impaired ; the minute parts, 
such as'the hairs and down, adhere to oneanother, and 
the general form of the object, as well.as the disposi. 
tion of its'individual parts, can no longer be distinetly: 
seen. 

« It is therefore a matter of considerable importance 
to be able to examine'the object when wet, and before 
it has suffered any of these changes oss oa J up 
the microscope in the following manner, this ‘may ‘be 
effected without even exposing the object to the 
ait. ; 

«The object glass of the compound mieroscope should 
have the radius of the immersed surface about nine 
times the facal ‘distance of the lens, ‘andthe: side next 
the eve, about: three-fifths of the same distance. “This 
lens should be ‘fixed into) its tube with a’cementiwhich 
will resist the action of water or spirits of wine; and 
the tube, or the part of it which holds the lens, should 

have an universal motion, so that the axis..of the lens 

ap - 
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may coincide to the utmost exactness with the axis of. 
the tubes which contain the other glasses. , Sits 

“« Several small glass vessels must then be provided, 
having different depths, from one inch to three inches, 
and having their bottom com ‘of apiece of flat 
lass, for the purpose of admitting freely the reflected 

Micros- 
copes. 

eyed 

ight which is intended to illuminate the object. The - 
fluid in which the object has been preserved, or prepa~ 
red, is next put into the vessel ; and the ‘object: itself, 
placed upon a glass stage, or if necessary fixed to it, is 
immersed in the fluid. The glass: vesselvis: now laid 
upon the arm of the mi which usually holds 
the object, and the lens is: ) 
the fluid in the vessel. The rays which diverge from 
pads Sesphoeas e directly from the fluid into the ob- 
ject glass, and Thetef ‘ore suffer a less refraction than if 
it had been made from air; \ but the focal length of the: 
lens is very little increased, on‘account of the great ra= 
dius of its anterior surface. The object. may now be 
observed with perfect distinctness, unaffected by any 
ae of the fluid ;—its parts will be seen in their 
nest state of preservation ;—delicate muscular fibres,’ 

and the hairs and down boy insects, will be kept se« 
parate by the buoyancy of the fluid; and if the object 
iss gone opt ees mc gee = a smooth 
surface, its natu i ill not. preserved 
but heightened by a, with the uid, Aquatic: 
plants and animals will thus be seen with unusual dis. 
tinctness, and shells and unpolished minerals ‘will have: 
a brilliancy communicated to their surfaces which they 
could never have received from the hands of the ‘lapi- 
dary. If the specific gravity of the substance under: 
examination should ‘happen to ‘be less than ‘that of the: 
fluid, and if it cannot easily be fixed to the glass:stage,, 
it may be kept from rising to the top’by a piece obthin 
parallel glass, or by a ‘small grating’ of silver wire 
stretched across the vessel’ 9) 

“ The method of fitting up and using the compound. 
microscope, which has now been described, enables us, 
in a very simple manner, ‘to render the object-glass’ 
perfectly achromatic, ‘without the assistance‘of any ad-' 
ditional lens.’ ‘The rays whieh proceed from the ob- 
ject immersed in the fluid, will) form an image of 
it nearly at the same distance behind>thelens, as if the 
object had been placed in air, and the rays transmitted 
through a plain concave lens of the. flaid-combined: 
with the object-glass. If'we, therefore, employ a fluid 
whose dispersive power exceeds that'of the object- glass, 
and accommodate the radius of the anterior’ surface ‘of 
that lens to the difference oftheir dispersive powers, 
the image will be formed perfectly free from any of tle 
primary colours of the spectrum,’ The fluids most pro- 
per for this purpose are, 18H Se BEANS 

Oil of cnthufoads Oil of cassia. fy 
Oil of anise seeds. Oil of sweet fennel seeds, 
Oil of cummin. Oil of: mes 0 7 
“Oil of cloves. Oil of pimento. 

* These oils are arranged in the order of their disper- 
sive powers ; and when those at the top of the list are 
used, the anterior ‘surface ‘of the object-glass will re- 
uire a greater radius of curvature than when those at 

the tbattcen of the list areemployed. Thus, in order to 
render the object-glass achromatic, when itis made of 
erown glass, and when the’ fluid is oil of cassia, the ra- 
dius ‘of the anterior or immersed surface, should be to 
that of the surface next the eye as 2.5 to 1. Lest these 
-proportions»should, not,exactly «correct the chromatic 

J 

t into contact: with: 
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Cottpound abertation; it would be preferable to make the radiias foot; the distance of the i behind it 20 feet, Compound 

‘Micros 9.2 to 1, and then reduce the dispersive power of the the focal Jonge ot the eyepatch ahd the dis. Mieto- 

scopes. oil of cassia by oil of olives, or any other less di tance at which the eye sees microscopic objects 6 inches. we 
ie Se ean Carectina eR ee Maks Gaaeingaey ay pomer ae eae iemcuanye,:Cict: 

terior should be to that of the posterior surface, as.0.8 Puted on the old principle, is x 7 = 190 times; 
to 1.” eben 4. that is, the object appears 120 times larger than if it had 
—e ry ee At Se at distance of 6 inches from the eye. 
“VIL. On thé Magnifying Power of Compound Mi- — Bat is actually at the distance of 21 

~ erascopes. feet from the eye, and the is not only magnified 
20 times by the object-glass, but it is brought to such a 

On the When the microscope consists of two lenses, or distance that the eye can see this magnified image at the 
magnifying of one speculum and one Jehs, the object is magni- distance of 6 inches. Hence the real magnifying effect 
power of fied from two causes; first, from the enlargement 20 feet 21 feet 

copes. lum, which is always equal to the quotient, arising and when we look at this image with an inch eye- 
from dividing the distance of the image from the ob- pias, it is again magnified 6 times, and the total mag- 

speculum, by : nifying power is 840 x 6 = 5040 times, in place of 
120, according to the old principle. 
Although this is obviously a correct measure of the 

benefit which the eye derives from the microscope, and 
of the effect of the instrument, yet it will be said that 
though the object is placed at the distance of 21 feet 
from the eye, the eye can advance to it and examine it at 
the distance of 6 inches, so that 120 times is the measure 
of the assistance which the eye receives when it has 
placed itself in the best position for examining the object, 
This is undeniable, but we might 2s well say that a 
telescope directed to a table of ithms, at the dis- 
tance of 1000 feet, did not magnify 20 times (provided 
that was its magnifying power because the observer 
could advance to the ‘ see the figures under 
a Jorge angle with his naked eye. 

If we suppose that the micr ic object is placed 
in a cavity, whose depth is 12 inches, then if the ob- 
server does advance to it, he cannot see it at a less dis- 
tance than 12 inches ; so that even on the old principle 
the magnifying power is 240 times, If the object is 

in @ position where the eye cannot advance to 
it at all; then, on every principle, the real power is 
5040. 

VIII. On the Method of viewing and Illuminating 
, Microscopic Objects. 

The art of illumina microscop ic obj 18 NOt Of Oa the me- 
less importance than thee of ng f° rgrhe obser- thod of 
vation. No general rules can be given for adjusting the ‘iewing 
intensity of the illumination to the nature and charac. *° ''- 
ter of the object which is to be examined ; and it is Umuins 
only by a little practice that this art can be acquired. pic objects. 
Tn general, however, it will be found that very trans. 

objects require a less degree of light than those 
which are less s0 ; and that objects w reflect white 
light, or which throw it off a number of lucid 
points, require a less degree of illumination than those 
whose have a feeble reflective force. 

Most opticians have remarked, that microscopic ob- 
jects arecommonly seen better in candle light than inda: 
ight, afact whichis particularly ent, when Very high 
magnifying powers are employed ; and we have often 
found, that very which could scarcely 
be seen at all in daylight, with tolerable dis- 

Let LL, Fig. 24, be a single microscope, placed be- Fig. 24. 
fore the eyé st E, and let iho edinaecete ahgens, : 

4 
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Compound placed in its anterior focus, and illuminated by, two 

Micros- candles at A and B. As the rays A. fa, and B 6 cross 
copes. 

Fig. 24. 

at f, the focus of parallel rays, and as the two shadows 
of the microscopic object will be formed at a and 3, as 
it were by rays diverging from f, the images of these 
two shadows formed upon the retina will coincide, and 
make only one image, so that the object f, will ap- 
pear perfectly distinct. If the object, however, is 
placed either within or without the focus /, its shadows 
being formed as it were by rays diverging from a point 
either within or without, the principal focus /, will not 
coincide on the retina, but appear to form two images, 
either overlapping each other, or completely separated. 
If instead of two candles A,B,'we have 4, 5,or 6, we shall 
have 4, 5, or 6 overlapping or separated images. Now, 
as it is impossible to place the different parts of a mi- 
croscopic object exactly in the focus f, and as every 
lens has different foci for the differently coloured rays, 
and even for homogeneous light, in consequence of its 
spherical aberration, it necessarily follows, that when 
microscopic objects are illuminated by light proceed- 
ing from several points, the image of it upon the retina 
must consist of a number of images not accurately co- 
incident ; and hence it becomes of the greatest import- 
ance that it be illuminated only from one point, and 
not from a large surface of light, such as the sky, 
which is equivalent to an infinite number of radiating 
oints*, 
The following rules may therefore be laid down re- 

specting the illumination of microscopic objects, and 
the method of viewing them. 

1. The eye should be protected from all extraneous 
light, and should not receive any of the light which 
proceeds from the illuminating centre, excepting that 
portion of it which is transmitted through, or reflected 
from the object. . 

2. Delicate microscopical observations should not be 
made when the fluid which lubricates the cornea of the 
observer’s eye happens to be in a viscid state, which is 
frequently the case. See Brande’s Journal, vol. ii. p. 127. 

3. The figure of the cornea will be least injured by 
the lubricating fluid, either by collecting over any part 
of the cornea, or moving over it, when the observer is 
lying on his back, or sending vertically. When he is 
looking downwards, as into the compound vertical mi- 
croscope, the fluid has a tendency to flow towards the 
pupil, and injure the distinctness of the vision. 

4, If the microscopic object is longitudinal, like a 
fine hair, or consists of longitudinal stripes, the direc- 
tion of the lines or stripes should be towards the ob- 
server's body, in order that their form may be least in- 
jured by the descent of the lubricating fluid over the 
cornea, 

5. The field of view should be contracted so as to 
exclude every part of the object excepting that which 
ig under pea na examination. 

6. The light which is employed for the purpose of 
illuminating the object should have as small a diameter 
as possible. In the daytime it should be a single hole 
in the window-shutter of a darkened room, and at 
night it should be an aperture placed before an Argand 
amp, 

MICROSCOPE. 
7. In all cases, and particularly when very hi 

powers are requisite, the natural diameter of the light: 
employed should be diminished, and its intensity in- 
creased by optical contrivances. % 

8. When a strong light can be obtained, and indeed 
in almost every case, homogeneous lightshould bethrown 
upon the object. This may be done either by decom- 
posing the light with a prism, or by transmitting it 
through a coloured glass, which has the property of 
admitting only homogeneous rays. are 

CHAP, III. 

On Sular Microscopes. 

. 

Solar Mi- 
croscopes. 
—_—o 

The solar microscope is an instrument for i proces Solar mi- 
ing, upon the wall of a dark room, ma 
sentations of minute objects, illuminated by 
densed light of the sun. It was invented, in the year 
1738, by Dr. Lieberkhun, who, in the winter of 1739, 
when he was in London, showed one constructed by 
himself, to several members of the Royal Society; and 
several opticians, particularly Mr. Cuff and Mr. Adams. 
Lieberkhun’s solar microscope had no mirror for re- 
flecting the sun’s rays into the tube; but Mr. Cuff soon 
saw its imperfections, and constructed one in a very im-- 
proved form. ~~ , 

Mr. Cuff’s solar microscope was oe of a tube, 
a looking-glass, a convex lens,-and a Wilson’s micro- 
scope.. The sun’s rays were directed by the looking- 
glass through the tube upon the object, placed a little 
‘before the anterior focus of the convex glass. The 
image of the object was thrown upon a screen of white 
paper, and its magnitude was proportional to the dis- 
tance of the screen from the convex lenst. M. Lie- 
berkhun afterwards adapted the solar micr to 
the representation of opaque objects; but he did not 
leave nates him any account of the method which he 
followed. ; 

repre- croscope 
. invented 

the. con. by Dr. Lie- 
“*berkhun, 
1739. 

M. ZEpinus was the first person who described an 
apparatus for illuminating opaque objects in the solar 
microscope. If we suppose e ‘2 Fig. 25, to be the ob-« 
ject placed before the convex lens K he attached to the 
tube MNOP, two parallel brass plates AB, AC, one of 
which, AB, moved round a joint at A, and could be 
placed at any angle with AC by means of the screw Cu 
and spring s. _On the lower end of AB and below K, he 
fixed a mirror bd, which received the rays ae from the 
illuminating glass NP, and threw them upon the front 
of the object ef. _ By turning the screw C 2, these ra’ 
could be reflected at pleasure upon any part of the ob- 
ject. See Nov. Comm. Petrop. vol. ix. p. 326. - 

Fig. 25. 

The solar microscope received great improvements Martin’s 
from Mr. Benjamin Martin, who has given an account solar miero- 
of them injhis Description and use of an Opaque Solar sope- 
Microscope, 8vo. 1774. ‘This instrument is represented in 
Fig. 26—33. with all the which are used both for 
transparent and opaque objects. In Fig. 26. it is shewn , 
as fitted up for opaque objects. In Fig. 27. is repre- 
sented that part of it, called the single tooth and pinion 

* These observations suggest a new method of finding the principal focal length of a lens LL. Having placed two candles A, B at 3 
great distance from one another, move a small object and forwards, till it appears to be single. ‘The point f, where the two 
shadows thus coincide, will be the focal'point required. . ‘The diagram ic mi also the construction of a very simple micro- microscopic 
meter, the distance of the body to be measured from f, affording a measure of its diameter. ‘The length of the scale will increase, as AB, 
the distance of the lights or luminous aperture, diminishes, 
+ See Phil. Trans. 1740, vol xli. p. 503. It 

was inyented by a Dr. Alexander Stuart. 
appears that the apparatus for viewing the circulation of the blood in frogs and mice 

Fig. 26— 
33. 
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_ Solar Mi- which is used for shewing ob- 

croscopes. sth i tube Y slides in the tube EF, 
lee 26, and in order to use it as a single microscope, 
oka & _ ¢ screws ee ae 
croscope. _is removed. slider shewn in + 25, 
Fis, St six into. dovetall circle P, 

aes frame NO is fined to the moveable circular 
plate a6 c, and carries a plane mirror for reflecting 
sun’s light upon the convex. at AB; and by means 
of rackwork by the nuts Q R, this 
compaperastinte.aest » iti 

aH 

if ; Bu He vee. trial Pteest 
>i fF EE - 

F 4 F : i i ‘ F F B. 

Ei F u Ef &, fi i Esk 
= bs e 

Ras Fes 

Fig. 33. is a four glass slider in a brass 
maleule, &c. which is to be placed between 
at m, Fig. 27. 

image of the object qrill be obtained ups the screen, 
Ye Sk poy gue er soo foal 

. Vol. X. p. 705.) or piece of clockwork, which drives 
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is done by moving them backwards and forwards. As Solar Mi- 
the sun is always in motion, it is n to shift the croscopes. 

of the mirror NOP, so as to keep the reflected —“Y"™” 
i SORE APR EAGT AP MNGi Thee Sect 

may be produced in a superior manner by i e 
= i to a Hexrosrare (see Napa in 

the mirror continually so as to make it always reflect 
the sun’s light in one direction. 

In order to use the micr for transparent ob= jferhod of 
way ue box HILX, and insert the using it for 

Y of Fig. 27. in EF. Place the slider, Fig. 28. in transpa- 
its place at 2, a condenser, Fig, 29. into the opening at rent ob- 
h, and the slider, Fig. 32. with the objects between the !°'* 
Pare’ then having adjusted the mirror NOP as 

‘ore, a magnificent picture of the object will be seen 

Seep Tahki ose mi now , thoug’ - 
the tages that can arise from mechanical 

construction, i§ still a very imperfect instrument, being 
liable to all or ligt effects arising from the different re- 

t. 
method of remedying this defect, is to cor- 

none either by using a combination of lenses 
for the of forming the image, or to use a lens 
com, nt differently dispersing and refracting media. 

e have already p bac in the article ACHROMATIC Rameden’s 
Texescorg, vol. i. p, 109. that achromatic eye-pieces ., eyepiece, 
may be constructed with two, three, or four lenses, and recom- 

therefore we have only to substitute one of these eye- mended by 
in place of the lenses of V and K, Fig. 27. Dr, D*- Robi- 

ison tried the eye-piece of Ramsden, described in °°" ™ * 
good solar 
microscope. the above article, p. 109, bottom of column 2. (where, 

by the way, one of the focal | is stated at 7.025 
in place of 1, as the magnifier of a solar micro- 
scope, and fi it to surpass every thing that he had 
seen. “ The picture formed by a solar microscope,” 

he, “is generally so indistinct, that it is fit only for 
pe ik: ladies, but Y ith this magnifier it shcaal sine 

We therefore recommend this to the artists 
article of their trade.” ; 

improving the solar microscope has 
Dr. Brewster, in his Treatise on 

New Philosophical Instruments, and is founded on the 
principle already explained, (see p. 226.) as applicable 
to the com microscopes. 

method of fittin the solar microscope, to 
susceptible of this improvement, is repre- 
Fig. 34. where AB is the illuminatin 

hich receives the parallel rays of the sun, an 
throws them upon the object. The object lens CD is 
firmly cemented into one end of a tube mCD n, which 
has a tubular opening at E ; and at the other end of 
the tube is cemented a circular piece of parallel glass 
mn. The tube mCD 7m is then filled with water, or 
any other fluid; and the object, when fixed upon a 
slider, or held with a pair of forceps, is introduced into 
the fluid at the opening E. The slider, or the forceps, 

Improve- 
ment on 

the solar 
microscope. 
Fig. 34. 

by a motion of the screen on 
which the image is projected. The plate of glass m n 

ce between 
and CD filled with fluid ; but if the fluid had any 

tinge of colour, the transmitted light would, in this 
case, partake of it, and injure the distinctness of the 

the mic is fitted up for the examination of 
transparent bodies, it is obvious, that the image wil! be 
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Lucertial much miore perfect than if it had been formed im the 

tcro- common way. The opacity which ‘arises’ from ‘a cori- 
SPL traction of patts is\thus completely renioved, ‘aridan 

additional tratisparency‘is communicated by the fluid, 
which could’ not have beén obtained in any other way. 
Substartees, indeed, which with the common solar mi- 
croscope appear opaque, will, in’ the present form of 
the instrument, exhibit a very gréat degree of transpa- 
rency. The advantages arising from immersion in a 
fluid, which have been very fully stated in Chapter 
II. p. 226. apply with peculiar force when the ob- 
jects are used in the solar microscope. 

This microscope may be rendered perfectly achro- 
matic, by using the same fluids, and by giving the lens 
nearly the same radii of curvature, which have been 
already mentioned. 

CHAP. IV. 

On the Lucernal Microscope. 

On thelu- _ Tue lucernal microscope is an instrument for exhi- 
cernal mi- iting to one or more persons magnified representations 
croscepe. of microscopic objects when illuminated by an Argand 
Prate lamp. It was invented by Mr. Adams, and has the 
cCcLXxIx. property of enabling the observer, who has no know- 

ledge of drawing, to make an exact delineation of the 
object he is examining. 

It is represented in Fig. 35, 36, 37, and 38. In Fig. 
Fig. 35,36, 35, it is fitted up for viewing opaque objects, and con- 
37,38. sists of a large pyramidal box of mahogany ABCDE, 

about 14 inches long, and six inches square at its large 
end. This box is supported on a brass pillar FG, vA 
means of the socket H, and the curved piece IK. “At N 
is a dove-tailed piece of brass for receiving the dove- 
tail at the end of the piece LMN. The part MN_con- 
sists of two brass tubes, one sliding within the other, 
and the inner one carries the flat piece of brass LM, at 
the top of whiclvis a hole L for the eye. This piece may 
be raised or depressed, and fixed in any position by a 
milled screw at M, and it may be made to approach to 
or recede from the box, by pulling, out or pushing in 
the tube M to which itis attached, At the other end of 
the box is fixed a tube P, which receives another tube 
O, at the end of. which the magnifiers are fixed. A 
long square bar RS, which passes through the sockets 
YZ, carries the stage fg hi that holds:the objects. This 
bar may be moved backwards or forwards, for the pur- 
pose of adjusting the stage, by means of a pinion at a 
working in a rack ; and this pinion is moved either by 
a handle 4c furnished with an universal joint, or by the 
screw-nut shewn separately in Fig. 36. The body of 
the microscope is kept steady by the brass bar de, which 
sustains the curved piece KI. ; , 

The objects are placed in the front side of the stage 
tg hi, between four small. brass plates, the edges of two 

which are seen at £ and J, The two upper pieces of 
brass which are moveable, are fixed to a plate which 
is acted on by a spiral spring, that presses them down 
and confines the slider. ‘This plate, and the two up- 
per pieces of brass, are lifted up by the small nut m. 

The Argand lamp, shewn in Fig, 37, throws its 
light upon a glass hemisphere 2, which conveys it to 
the concave mirror o, from which it is reflected upon 
the objects. 

When the stage for tramsparent objects, shewn in 
Fig. 38. is to be used, the upper part fg 7s, of the 
opaque stage is taken out, and the two legs 5 and 6 of 

Fig. 36. 

Fig. 37. 

Fig. 38, 

MICROSCOPE. 
the transparent stage fit into the under part’ * s.''The biléernar’ 
sliders are confined at 7, andthe letises'for sere “Mito.” 
the light are placed in °the-brass tubes §/ 10, Whic Rar sud 
may be drawn out or ptshed Pe haa MeeThe ~ 
inagnifiers are’s ‘fnito thé hole! Peyiand are ads 
justed by the nut a ag Sa ne soe: 29 

At the end AB of the wooden body, there is a slider 
represented as partly drawn ‘ott’ at A) ‘it is 
taken completely out, three grooves will be seen, one 
of which contains @ board forming the end’of'the’ box, 
the next a frarne with aground glass, and the third, 
K or that farthest from AB,) two ‘large convex 
enses, 3j - : WA ted (EAL ARO ay - ’ 

When the instrument is fitted 4ip as shewn in the 
figure; it is ready for adjustment. The lamp beir 
eee pone hemisphere #, the mirror o must 

inclined till it receives the light from the hemis- 
phere, and reflects it upon the objects, The wooden 
slide A being taken out, and the cover and the ground 
glass removed from their respective grooves, the piece 
M is pulled out or pushed in, and raised or depressed 

till the eye at L, sees the large lens placed at the end 
AB of the wooden body, filled by a uniform field of 
light. The eye still looking through the aperture at 
L, the lenses ate adjusted to their focal distance by 
turning the pinion A, and the ground glass is placed 
before the large lenses. The a of the objects will 
now be’ seen beautifully depicted upon the ground 
glass, and may be accurately delineated upon it with 
the point of a pencil. The objects When magnified, 
are seen to the greatest advantage by a‘single observer, 
when his eye is sppuce to the apertiie L, but if two or 
three persons wish to see the objects at ‘the same time, 
the guide ILM must be rémoved. The large lens must 
—~ baer out of the groove, and the iiiiage received on 

é roug aan, S04 Fiaiiahel Ses , 
Some see improvements have been made on the 

Lucernal te 3 by opticians, atid by the Rev. Dr. 
Prince and Mr. Hill, an account of which will be found 
in Adam’s Essays on the’ Microscope, 2a Ed. p. 84, &c. 

Account of a New Method of Illuminating Objects in 
the Solar and the Lucernal Microscopes. 

The gréat defects which still attach to the solar and Account of 
lucernal microscopes, arise from the imperfect method 4 "ew me- 
of illuminating the objects.. The method suggested by — a 
ZEpinus, and’ Fa be almost universally by opticians, a gg 
of-reflecting the light concentrated by a lens upon the the solar 
objects by means of a plane-mirror, is good enotigh so and the Iu. 
far as it goes; but in consequence of the light arriving cernal mi- 
from one direction only, the surface of the illuminated ¢roscope. 
object is covered with deep shadows ; and the intensity 
of illumination is by'no means sufficient when the power 
of the instrument is considerable. ; Be 
We propose, therefore, that in the solar microscop 

the sun’s light should be reflected by a very large mir- 
ror through four apertures, A, B, C, D, éach of which 
is’ furnished with an illuminating lens, ‘such as NP, Fig- 39. 
Fig: 25, or n, Fig. 35: ae four cones, if condensed, 
are then received before they reach their focus, by an 
inclined mirror, such as ab, Fig. 25, or 0, Fig, 36, 
which reflects them upon the object of; the distance 
ab + bf being always less than the focal length of the 
illuminatin fens NP.” In the lucernal microscope, it 
Would be advisable ‘to place an argand lamp opposite 
each of the apertures ‘A,B, C, D. By these means the 
light would fall upon the surface of the object in four 
different directions ; a high degree of illumination 

ero 
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2am pore sta very dark objector for high © Chrytomela Cureulio, Grylls, Cicada, Cimes, Aphis, and. Mico 

“ the structure, which it is the object Of Sphinx, and Phalena, are interesting wings, 
. to main hen i scales, feathers, proboscis, head, eyes, antenne, chry- 

> f salides, legs, &c. . J i 

Aare sth $ : The Se a ee 
“oe! CHA - Ephemera, ryganea, from their 2 wings, 

sd n 4 me : eyes and antenna. ¢ 

cat Case Leen atcnsen*e ane ILL. Parts of Animals, 
a Almost every object in nature may be considered as Wi and of flies and other animals. scopic ob- an object fit for the cither'as a whole, ifit Souieof fishes” Antenne of mothe and butterflies. jects: is small, or in its parts, if it has considerable m The hair and bristles of ; 

tude. ‘The name of etcbe which connct Globules and circulation of the blood. 

hich hen besa described. ia the Pit, Mag. val a 
p. 302. Dr. Thornton, webb hcvcl 

English oak. Evergreen, do. 

Norway oak. : 

Savin. Fir. 

Lime. Elm. 
Elm root. M ip 
Grape-root. Lime, 

Beech. Birch. 

Spanish elise ro er amma 
‘irgin’s bower. 

frutex. eae tree. 

chesnut. 

-rose. Raspberry. 

Willow-root. . Ditto, branch, 
Mulberry, 

At . P Pt t ife Ji , 

Ligneous Sumach. 

Sea-we n of plane 



MICROSCOPE. 
Description of Microscopic Objects represented in Mictoséo- 

Plate COCLXXX. and coaspvucitne given by ‘Mr. pic objects. 
Adams. " —~ 

Fig. 1. Is the lobster insect, which is found on the legs prar of a fly, and also occurs in books and paper, cecrx: 
ee . and a plants, Ge 

ig. 2. Is an insect denominated the Thrips P, 
which is found on the Dandelion phe 
plants and flowers. The body is black, and 
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Microseo- Rose-tree. 
pie objects. Longitudinal slices of elder. 

Ditto grape vine. Transverse, ditto. 
Dogwood. Plane tree. ‘ 
Beech.. Grape vine. 
Spanish chesnut. Walnut. 
Fig. Ditto longitudinal. 
Asparagus. Artichoke. 
Thistle.. Fennel. 
Parsley. Ditto root. 
Sun-flower. Ditto root. the wings white. 
Agrimony. Eryngo. Fig. 3. Represents the Cimex Striatus, a beautiful in- 
Potato-stalk. Centaurea. sect, with its colours very bright, and elegant- 
Indian reed. Indian corn. ly arranged. It is found in June on the 
Amaranthus, Bromelia pinguin. py tree, 
Campanula. Monk’s hood. Fig. 4. Represents the Chrysomela Asparagi, which is 
Lavatera. Solidago. ‘ound in June on the asparagus, after it has 
Mugwort. Chrysanthemum. run to seed. naytolin Press 
Helianthus. Wormwood. Fig. 5. Is the Meloe Monoceros found on umbelliferous 
Bulrush. Portugal reed. plants. 
Burdoch, Fig. 6. Represents a scale from the sole fish. 
Field-mustard. ' Aloe-flower stalk. 2 Fig. 7. Is.a section of a weed.called the fat hen, which 
Solomon’s seal. Tulip. : Fhe ‘ows among rubbish. 
Calamus aromaticus. Buckbean. Fig. 8. Is the section of a reed from P. 
Gourd. Melon. j Fig. 9. Is a section of the bamboo. ; 
Crown imperial. Flower de luce. Fig. 10., Is a section of the hazel. Dia ; 
Pine apple. White lily. Fig. noe: Shew the eggs of moths and butterflies, par- 
Asparagus. Ragwort. Fig. 12. ticularly, the Phalana Neustria. j 
Water-flag. Sugar-cane. 
Stems of leaves of hog’s fennel. Hemlock. For farther information on microscopes, the reader is Referen 
Chesnut. Wild turnip. : velista ty tae: Golltneeerctther st ches eee wake 
Stems of the leaves of red dock. Horse-radish. . on the mi- 

Cabbage. Carrots. Fontana, Nove Terrestrium et Celestium Observationes, “°%°°P* 
Roots of phytolacca. Teasel. Neap. 1646. Borelli, De vero Telescopii inventore, Hag. 
Carrot. Fennel. if ; ; 1655. Borelli Centuria Observat. Microscop. Hag. 1656. 
pulse uO roots curiously variegated. Hooke’s Mi aphia, Lond. 1665. Hartsoecker’s Es- 

Roots of parsley and wormwood variegated. say de Diopt. Par. 1694.. Huyghens Mem. Acad. Par. 
Stalks of fern with variations. : 
Charcoal.—See Phil. Mag. vol. iii. Plate VIII. Fig. 5. 

VI. Worms, §c. 

The Gordius aquaticus and lacustris. _The common 
leach, the horse-leach, and the sea-leach. The ascaris 
vermicularis and lumbricoides. The earth-worm, the 
sea-worm, the gravel worm. Black, red, and grey 
snails. The sea lemon. The sea mouse. The nereis 
noctiluca. The sea-nettle and sea limp. The asterias. 
Corals, madrepores, millepores, cellepores. Zoophytes, 
such as sponges, &c. 

VII. Saline Solutions. 

All the alkaline, earthy, and metallic salts, form very 
interesting microscopic objects when dissolved in wa- 
ter, and allowed to crystallize on a plate of glass by 
evaporation. 

In order to see in perfection, however, ‘the mode in 
which these bodies crystallize, it is necessary to illu- 

minate them with polarized light, which is best done 
by substituting in place of the mirror four or five plates 
of glass laid above each other, so as to reflect the light 
up the tube at an angle of about 56°, and to apply to 
the eye-glass a thin plate of agate or tourmaline for the 
purpose of analysing the transmitted light. The cry- 
stallizations will then appear of the most beautiful co- 
lours, the tints always varying with the thickness of 
the crystals. 

2 

1666. Tom. X. p. 427. Huyghens Collect. Acad. Tom. 1, 
p- 281. Hugenii Opera, Tom. II. p.764. | Leuenhoek’s 
Arcana Nature, 2 vol. L. Bat. 1696. Id. Phil. Trans. 
1673. VIII. 6037, 1740, up 608. Gray, Phil. Trans. 
1696, 280, 353, 539. Wi , Ph. Trans. 1782, 1241. 
Butterfield, Ph. Trans. 1678. Divini, Ph. Trans. 1668, 
p- 842. Bonnani Observationes Circa viventia in 
rebus non viventibus reperiuntur, §c. 1691. | 's 
Mier made Easy, 1744. Baker’s ent 
for the Microscope, 1753. _Baker’s Catopt. Mic. Philo- 
sophical Transactions, 1736, p. 442. Lieberkhun, Mem. 
Acad. Berl. 1745, p. 18. and Collect. Academ. Tom. et p. 
39. Benj. Martin’s Micrographia Nova; Reading, 
1742, Martin’s Opiical Essays, Euler, Nov. Com. 
Petrop. Ill. and XII. 195, 224, p. 368. Euler, Mem.. 

- Acad. Berl. 1757. p. 283, 328, 1761, p. 191, 281. 
1769. p. 105 and 117. pinus Nov. Comm. Petrop. 
IX. $16. Epinus Nov. Act. Petrop. Il. 1784. Hist. 
P. 41. Zeiher, Nov. Comm. Petrop. X. Pp. 299. Di 

orre, Phil, Trans. 1765, p. 246. Smith’s Optics, 2 
vols. Camb, 1738. Hill’s Construction of Timber ex 
plained by the Microscope, Lond. 1770. Delebarre’s 
Memoire sur le Microscope. __Gleichen vom Sonnen 
Microscope, Nuremb. 1781. Custance’s Machine for ma 
king Vegetable Sections, in Phil. Mag. vol. III. p. 302. 
Adams on the Microscope, 4to. Lond, 1798. Ferguson’s 
Lectures, vol. I. p. 462, 483. Edinburgh Phil. Journ. 
vol. I. p. 81; vol. II. p- 185; and vol, II, No. I. 
“Wollaston, Phil. Trans. 1812. p. 375. Brewster's 
Treatise on New Philosophical Instruments, Edin, 1813. 
p. 401, 410, 418, 416. (8.) 

~w 
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, le 3. See WaLcHEREN. '. @ sufficiency of wood, and the fields are rich and yers Middié- 
ss II MOST Keys in music. The key-notes,thus dant, the is beautiful as well as picturesque. 8¢* 
Middlesex, denominated by Dr. Robert Smith, (p. 164, 2d edit. of The soil of Middlesex is not naturally very fertile: the —Y—~ 
naw his Harmonics,) are D and A ; whi have, on low parts of the county are either of a gravelly or 

the common or 12-note instruments, one false sandy nature; and their fertility is almost entirely 
consonance in each, both of them di viz. the owing to manure: gravel and are likewise found 
5th of D, (for want of Ab), and the 4thef A (for want on some of the highest hills. The best soil.lies on the 

>i sides of the larger hills, and on the banks of the rivers ; 
wards, in the order of modulation (by Vths), these soils are either a strong loam, or a deep, rich, 

‘four middlemost keys, vis. G, D, A, and E, (which friable loam. In some parts, as near Pinner and Edg- 
are the open strings of the violin,) ope poemeatons§ ey Dele NEE Renee Seen 
cords true, or according to the system of temperament w county, is a gravel strongly tinged with oxid o 
ora S the inetrument s bet in G, the iron, Indecd the only difference over the whole of 

and the 5th are and in E, the 1Vth and the * lower Middlesex, arises from the greater or less depth 
VIlth are false, for want of notes for Ap, Dp, A&, and of this gravel. Wherever the soil is strong, the gravel 
Dx. 6 aT eee men tnengntts Sap lies at a considerable depth ; and this is also the case 
B, F%, Ck, &c, or prensa shrough che kaye C, F, om the alluvial lands, near the Thames and other ri- 
Bp, &c. the number of false consonanices are in either vers ; but wherever the upper soil is light, there the 
case 3, 4, 5, &c. respectively, increasing in arithmetical vel is comparatively near the surface. All the hol- 

It ion the investigations of 8, bowls, and chinks, are filled with gravel; and 
Professor Fi ich have been referred to in our the summits of most of the highest hills consist of sand 
article Mean Tone System, that the frequency of the and gravel. This subsoil is also found below the 
use of the middlemost keys, D and A, in organ music, heathy land, between Rickmansworth and Staines, 
is i use of the key The Isle of D. the flat land on the borders of the- 

Lea and the Coln, and some of the land on the Brent, 

Extent and in the south-east jis marsh soil. The climate of Middlesex is mild, es- 
boundaries. Of England, is bounded on the by Surry, anda pecially on its southern side, near the Thames. Even 

small part of Kent ; on the north by Hertfordshire; at the short distance, however, of Highgate and Ham 
on the east by Essex; and on the west ian 8 stead, partly owing to the greater elevation, and 

i i i to the soil being stronger and more retentive, the air is 
are vidin git Surry, considerably r. The prevalent winds are from Climate. 
the from Essex ; and the Coln Buckingham- the west and south-west, and from the east and north- 
shire, Its form approaches somewhat to that of a quad- east ; the last prevail in the spring months often for se- 

5 ide, it i ery veral weeks, and accompanied with a considerable de- 
by the windings of the Thames; and on the gree of cold. The quantity of rain that falls is less than 
a i it projects into Hertfordshire. in most other counties of England, the average not ex- 

i i all the English counties except ceeding 24 inches. July is generally a wet month ; 
eres Onan perhaps the wettest in the year; if not wet, it is often 
is about 20 the medium breadth 14 : the hottest. The cold in winter is seldom very great ; 
its greatest from east to west, is 22 miles; and nor does much snow fall, or continue long on the 
its greatest breadth, 17 miles. Its area is variously nd. The principal rivers are the Thames, the Rivers and 
computed: Mr, Middleton says it contains 280 square the Coln, and the Brent. The Thames first touches canals. 
miles, or 179,200 acres. According to the returns to the borders of the county near Staines, where it is join- 
Parliament of the poor rates, drawn up under the in- ed by one of the branches of the Coln ; near Brentford, 
spection of Mr. Rose, it contains 190,080 acres; while where it inclines to the north, it is joined by the Brent, 

Divisions. Sher statements extend its area to 217,600 acres. It and, as it leaves the county, it is joined by the Lea. 
viz. Edmonton, Ossalston, ‘This last river is navi from Thames to near 

orga gy or sahpen Ser em and into 2 Li- Tottenham, about eight miles, where a canal is cut, 
hundred which runs parallel to the river, forming a water« 

i course along the whole eastern border of Middlesex, 
The New River, as it is called, rises in Hertfordshire, 
19 miles from London, though, by its serpentine course, 
its length is nearly 36 miles. It has 43:sluices, and 
over it are 215 bridges. Middlesex is intersected by 
two canals for the purposes of navigation, the Grand 
Junction and Paddington ; the former joins the Thames 
at Brentford, running by Hanwell, Uxbridge, Hare- 
field, &c. ; it admits of 70 tons; the rise of wa- 

} for a Ae ae ee er ee ae 
114 feet 2 inches. ‘addington canal branches off 

the diocese of London and Westminster. from the former near Cranford ; it is intended to carry 
“ae Near the banks of the Thames, Middlesex isextremely it from the Paddington to the Thames near the Lon- 
aod soit. flat; but as we a abi confines, —_ don docks. eat ate es See 

mes more varied, in no part can it some curious geological specimens have found in 
called high. The principal hills are at Highwood, different parts, especially in Highgate Hill, when the- 

stead; archway was formed. 
’ the inthe The vicinity of the metropolis has broken down 

county, is not more than 400 feet above the Thames. any large estates that might have formerly existed 
of t nity to the in this county, as well as given a particular direction 

of Hampstead, and in the vicinity of How- to the mode of farming, and the general employment 
den ; the surface here is undulating, and as there is of the ground. Farms in general are small; and the 

2a 
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sAgricul- 
ture, Ke, 

Wheat, &e. 

White 
Pease, Kc. 
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greater part of the county is in meadow, pasture, or 
garden and nursery-grounds. Corn is an article that 
can easily be conveyed from any distance; whereas 
hay, and particularly milk, must be procured for a 
large town from its immediate vicinity.’ From the 
operation of these causes, as well as from the soil in 
-the greater part of Middlesex being better adapted for 

ure than corn, it cannot be regarded as an ‘arable 
county. The land in tillage being calculated only at 
about one-fifth of the whole, and what is under the 
plough is not well managed ; indeed it cannot be other- 
wise in a district where the common-field system is so 
extensive—the common fields containing even yet near. 
ly 20,000 acres; and the commons being mueh more 
numerous and extensive than might have been su 
posed so near the metropolis. The smallness of t 
enclosures too, (when the arable land is enclosed,) and 
the great number of trees in the hedge-rows, are ‘much 
against good and profitable tillage husbandry: but 
perhaps the chief cause of the inferiority of Middlesex 
in this respect, must be sought after in the greater 
profit derived from dairy land, and ‘garden and nursery 
‘grounds, 

So long ago as the reign of Elizabeth, the soil inthe © 
north of the county, SY came between Heston and Har- 
row, was famous for the fine quality of its wheat ; but at 
‘present the wheat of Middlesex is by no means equal to 
‘that of Essex, Herts, or Kent ; and, according to Mr. 
Middleton, there are not above 7000 acres cultivated with 
this grain. It is sown after beans, pease, tares, clover, or 
potatoes in October, November, or December, and is 
reaped early in ‘August, with a large toothless hook, in 
the manner called éagging, by ‘which means the straw, 
which brings a very high price in London, is cut very 
close to the ground. Theaverage produce of the coun- 
ty does not reach three quarters the acre. Rye is sel- 
dom cultivated, except for the purpose of being cut as 
green food in the spring. There is not much barley 
grown in Middlesex ; indeed’ the soil in many parts is 
too strong for this species of corn: the number of acres 
is calculated at about 4000: it is‘usually sown after 
wheat or turnips; in the former case, as might be ex- 
te ae the produce and quality are indifferent ; in the 
atter case, on the sandy loams, they are both good. 
There are also few oats grown, though on the strong 
loams their cultivation might be introduced with ad- 
vantage and profit. The Tartarian oat is usually sown ; 
both vats and’ barley are mown, except where they are 
very short, when they are cut with a sickle. Beans are 
grown on the strong soils in the north and north-west 
af the county, to the extent’ perhaps of 3000 acres; in 
many parts they are dibbled ; in others’ sown broad- 
cast ; in the former case, they are kept very clear by 
hand-hoeing, and the produce is good, as well asthe 
land left in excellent ‘condition ; in the latter case, the 
produce is light, and the land left foul. They-are sel- 
dom ripe till the beginning of September, when they 
are bagged like the wheat. Pease are grown extensive- 
ly, especially on the rich light loams, in the low. part of 
the county ; white pease are sown for podding, while 

een, for Covent Garden market. They are always 
drilled, and being kept clean, are a very profitable crop. 
These pease are often sold by the acre, and in all cases, 
about 40 women and children are employed to pod 10 
acres, who are paid either by the day or by the acre, 
or the quantity gathered: they are gathered into a sack 
of four heaped bushels. They are delivered to the sales- 
men in the market from three to five in the morning. The 
ground is usually picked twice over. The grey pease are 
suffered to stand till ripe, when they are cut with hooks 
and rolled into wads. Nearly all the kinds of grain are 

MIDDLESEX. ff i 
thrashed with the flail, there being very few thrashing. 
mills in the county. There are not many potatoes “~~~ 
grown in Middlesex ; in the north of the county the 
soil is too strong, and in other parts the ‘crops raised 
for Covent Garden market are more profitable than po- 
tatoes would be. Besides, from the quantity of manure 
put on the ground, and the slovenly and imperfect 
manner in’ which they are cultivated, the ity of 
the potatoes grown near London ‘is very’ indifferent, 
The culture’ of tares is extending fast, print as 
green food, and as a preparation on stony land, for a 
crop of wheat. Much of the soil of the county is not 
fitted for turnips, and even where it is, they are not 
cultivated so extensively, nor in such perfection as they 
ought to be. Many are grown for Covent Garden mar- 
‘ket, and not a few are sold to the cow-keepers. In 
1817, owing to the scarcity of turnips, there were in- 
stances of cow-keepers giving fifteen guineas an acre 
for turnips, at the distance of sixteen miles, and be« 
ing at the expence of pulling them and.sending for 
them. Nothing strikes a stranger more than the im- 
mense waggon loads of turnips drawn by six stout 
horses going to Covent Garden market. © 

Some of the meadows are very rich, especially 
the banks of the Lea; cattle are put upon them from 
‘August to April, after which they are shut up for hay. 
The fertility of these meadows ‘arises partly from the 
natural fertility of the soil, and y from their being 
flooded in winter, and artificially watered in summer. 
‘There are also-excellent meadows on the banks of the 
Thames, especially between Chelsea and Fulham, and 
on the banks of the Coln, from Staines to Harefield. 
The whole extent of all'these meadows is about 2500 
acres. The richest grass, however, in the county, is in 
the marsh land of the Isle of Dogs: in it there are about 
1000 acres, which lie so low that they would be over~ 
flowed ‘by every tide, were .it not for embankments. 
The ground is divided by ditches, by means of which 
the water ‘is ‘carried off at low tide into the Thames, 
and thus the pasture is’ kept dry. It is calculated that 
there are nearly 18,000 acres of upland meadows and 
pastures in Middlesex, age of which bears the 
marks of having been formerly arable. The:soil va- 
ries from a poor loam, lying near the gravel, ‘to a rich 
loam of considerable depth. -Great quantities of ma- 
nure are annually put on these grounds, especially in 
the immediate vicinity of London, and yet the retest 
in respect to quantity, is very inconsiderable; they are 
pastured till November, or later, if the weather is open 
and dry, and afterwards shut up for hay.. All themea~ 
dow land near Islington, Paddington, &c. is in the oc- 
‘cupation of the cow-keepers, who mow it frequently 
two or three times a-year, as their object isto have hay 
of very fine quality. There'is very little land entirely 
used as pasture. Middlesex has lon 
its mode of making hay, and certait 
in with more of its sap in it, and with less labour, than 
in any other part of England. It is all mown by the 
acre ; each man mowing from 14 to 2 acres a-day : five 
hay-makers, men and women, are provided for each 
mower ; every part of the operation is carried on with 
forks, except clearing the ground, which is done with 
rakes, The whole time employed seldom exceeds four 
days: the first day it is spread, turned twice, and raked 
into rows, and put into small cocks ; the second day it 
is again spread, and shaken into plats of five or six 
yards diameter, which are turned, and then formed in- 
to larger cocks than the first day. On the third day, 
the hay is put into a state to be carried, and sometimes, 

~ ‘The meadow and pasture husbandry: of Middlesex, Meadows 
though better than its arable, is yet very rs pi and Pas- 

€ ; ose on tures. 

been famous for Hay-mak- 
ly the hay is got ing. 

 — ted i 
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indeed, is carried on this day ; on the fourth day, unless 
the weather is v: untivesalla Wie ays carried. 

well secured. In some parts it is ppt into barns ca- 

| See ie in thi ‘ a “num 
supplying London with milk. ‘The cow- in 

ve at I Hackney, Ps &e. 
breed very cattle, generally them t t 5 E , z 
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many Welsh women come up to labour in them. By 
far the richest ki nm ‘ground in Middlesex, 
and in the whole kin , is-situated in the 

of and the ad of Westmin- 
near the Thames, called the neat- The soil 

is a rich ¢ loam, evidently formed by deposits from 
the river, which is here indeed kept 

bankment. In dry weather these 
watered from the Thames 
their fertility is further secured and increased by at 

well 
rare flowers which ate to be seen in many of these gare 
dens, ‘and the hot-houses attached to them ; and every 

935 
im t that ingenui 
it capital execute, is to 
plants to the highest state of ion. Every kind 
and variety of fruit-tree, also, that can be cultivated in 
this country, is to be found im these nursery-; 
The lh plat in this county has Seobo 
mentioned as abundant ; but the natural woods are very 

» trifling, and are constantly decreasing, and scarcely any 
» timber is planted. Oni the banks the Thames, and 
the smal] islands in that river, between Staines and Ful. 
ham, ‘a very considerable profit is made by the cultiva- 
by = for the basket makers. 

n i 
= them has ese sats : —_ - nd aa i 

y ex on easure nds of gentlemen. 
Innleed rat salen ot live tock in Middlesex is pro- 
ee hey tapes age other county, in proportion to the 
number of acres. Few sheep are sorts and those — 
cipally for breeding house and grass lamb. The 
horses are of a large size, of the Leicestershire breed. 
At the time when there were more distilleries in the 
county than there are at present, many hogs were kept . 
and fattened at them ; but now there are comparative- 
ly few in Middlesex. 

There are few manufactares ex 

our.account of the metropolis. In this article, how- 
ever, it may be proper to notice more particularly the 
manufacture of bricks These are made in all di 
tions round London, but chiefly from the Strong loam 
near Islington, Kingsland, and Hackney. Upwards of 
2000 acres have been dug to the depth of from 4 to 
10 feet for brick earth ; and each acre is calculated to 
have paid, on an average, £4000, The sum usually 
= to the owner of the soil for an acre is £100, The 

ick earth is mixed with coal-ashes and sand ; and the 
bricks are burnt partly by the ashes they contain, and 
partly by ashes strewed among the layers of bricks in 
the kiln. Gravel is another very profitable article de- 
rived from the ground, it being the material ex¢lusive- 
aay mg in making and repairing the roads ; hence Boads. 

are. very dusty in summer, and very deep and 
heney in winter ; and were it not that the county is 
so flat, they would be very incorivenient for carriages 
and waggons. Middlesex is intersected by the three 
most frequented turnpike roads in the kingdom, name- 
ly, the great western road, the great northern road, 
and the road into Essex, Suffolk, and Norfolk. The 
following are the results of the last return to Parliament 
on this subject, for the year 1814. 

Length of paved streets apd turnpike roads, "308 
Length of all other highways on which carriages go, . 667 

Total, O71 
* Evstimated valueof the labour employed in these roads, . £3045 

Composition money : . - 4 11713 
Money expended in law-suits, &e, ° : 466 

Total, £98098 
EA "~ of about £100 a-mile,. 

ides the London markets, the principal markets 
in Middlesex are at Uxbridge, Barnet, Hounslow, &c. 
That at Uxbridge is one of the corn-markets greatest 
in the kingdom ; and that at Hounslow generally 
sents a considerable number of fat cattle. o 

_ The following are the results of the last returns to Poor-rates. 
Parliament, ing the poor rates and other paro« 
chial rates of thts post, for the year 1815, % 
Annual value of real property in 1915 + £5,595,536 0 0 
Poor and other rates , 675,167 0 0 
Average rate in the pound : :- : 026 

a 

and science can produce, Middlesex. 
met with, to bring the —y— 

the cow-farms, the breed of cattle kept Cattle, &c. 

in London and Brick-mak- 
its immediate vicinity ; and these have been noticed in ing. 
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Middlesex. “Money expendeilin the maintenance of the poor . £505,601 signed, however, in little more than a year, on at« Middlesex, 
—y~— Money expended in. suits: of law, removals, &e, . 24,099 count of its unhealthy situation. : . Middleton, 

Money expended for militia purposes «+ 10,858 When George I. visited the university of Cambridge, Conyers 
Money expended for church-rates, county-rates, —1°3:395 in the month of October 1717, Middleton, along with “~*~ 
Total money expended - > + £693,354 several others, was created a doctor of divinity by man-~ 
‘Number of poor supported out of workhouses : 18,241 date ; and he took an active part in the famous pro~ 
Number of poor supported in workhouses . 16,026 ceeding against Dr. Bentley, which for some time oc« 
‘Number occasionally in and out of workhouses _- _85,98°  cupied much attention. In that controversy, im the 

(ine t * £118,265. course of the year 1719, he’ published. the following 
Members of friendly feocieties . . £67,186 four pieces: 1. A full.and impartial Account of the late: 
Amount of charitable donations for parish Schools . £6,251 Proceedings in the University of sors | e: against 
Amount of charitable donations for other purposes, + 17,447. Dy. Bentley,” &c: 2. “ A Second Part of full and 

Total £23,698 

Population, 

On an average of three years, viz. 1813, 1814, and 
1815, it appears that out of 207 parishes or places, 
177 maintained the greater part of their poor in work- 
houses; that 12 in every 100 of the population were 
relieved; that the rate amounted to 13s. 1ld. per 
head; and that the average expence of keeping each 
pauper amounted to £4, 9s. f+ dppetcr map that ~,th 
of the money raised is expended in rents of land— 
j,d for the militia; the total, independent of the poor, 
between 1d and ith; and that 3d in every hundred 
were members of friendly societies. The following 
comparative details are also important : 

‘Parochial Rates. Expended for Poor. 
In 1776, . £89,108 £79,090 
Average of 1783-4-5, 102,874 89,383 
In 1803, . ° . 490,144 349,200 
Average of 1813-14-15, 663, 103 517,300 

The members of friendly societies in 1803, were 
more numerous than in 1815; in the former year 
there having been 72,741, whereas in the latter there 
were only 67,186. 

The following are the results of the last returns re« 
specting the population. In the year 1700, there were 
624,200; in 1750, there were 641,500; in the year 
1801, 845,400; and in the year 1811, 953,276, or 
3880 persons in a square mile. There is one baptism 
to 40 persons; one burial to 36; and one marriage to 
94. The following table exhibits the baptisms, burials, 
and marriages, from. 1801 to 1810 inclusive. 

Baptisms. Burials. Marriages. 
Males 115,237 105,195 
Females 114,174 101,609 100774 

Total 229,411 206,804 100,774 
Houses inhabited in 1811 5 30,613 
PBamilies occupying them ° > ° 222,010 
Houses. building ; * q ° 2811 
Houses uninhabited » P ° . 4326 
Families employed in agriculturé “4 8 9038 
Families in trade : ak $ 135,398 
All others * . ‘ ° 77,524 
Males * . . 434,633 
Females . ° a $18,643 

Total . . 953,276 
In 1801 Le 5 845,400 
Increase 107,876 

See Middleton's Survey of Middlesea; Lyson’s En=. 
eirans of London. (w. 8.) 
MIDDLETON, Convers, an eminent English di- 

vine, was born at York, in the year 1683: His father, 
the Rev. William Middleton, rector of Hinderwell, near 
Whitby, gave him a liberal education, and at the age 
of seventeen, he was admitted a pensioner of Trinity 
College, Cambridge, and two years after he was chosen 
a scholar on the Stnidation, He took his degree of 
A. B. in 1702, and officiated as curate of Trumping- 
ton, near Cambridge. In 1706, he was elected a’ fel. 
low of his college, and next year he became A. M. 
About two years afterwards, he married. Mrs. Drake, 
a, widow. of ample fortune ; and, after his.marriage, he. 
teok.a small rectory in the Isle of!/Ely, which he re« 

impartial Account,’ &c, 3. Some Remarks a 
Pamphlet, entitled, the Case of Dr. Bentley “farther. 
stated and vindicated,” &c. 4. A true Account of 
the present State of Trinity College, in Cambrid 
under the oppressive government of their master, Rix 
chard Bentley, D. D.” 

When, in 1720, Dr. Bentley published his  Pro« 
for a new Edition of the Greek Testament, and’ 

tin version,” Middleton, the following year, publish« 
ed ‘* Remarks, rhb oy ia upon the Pro« 
posals,” &c. ed his Proposals agains t 
these Remarks, wwitichs, however, he did not. ascribe to: 
Middleton, but to Dr. Colbatch, a learned fellow 
of his college, and casuistical professor of divinity im 
the university, for the double purpose, it: is mae ef 
of giving him an opportunity of abusing Colbatch, 
and of shewing his contempt of Middleton: ‘At 2 
meeting in February 1721, the vice-chancellor and 
heads of the university pronounced Bentley’s book ta 
be a most scandalous and malicious libel; and 
resolved to inflict a proper censure upon the author, as 
soon as he should be discovered. Middleton then pub< 
lished, with his name, an answer to Bentley’s defence; 
entitled, ‘* Some farther Remarks, paragraph by para« 
graph,” &c, These two pieces against Bentley are writ~ 
ten with great acuteness and learning. 

Upon the great enlargement of the public library at 
Cambridge, the office of principal librarian was conferred 
upon Dr. Middleton, who, to shew himself worthy of 
it, published, in 1723, a small piece with the title, Bib- 
liothece Cantabrigiensis ordinande quedam, quam dos 
mino procancellario senatuique academico considerandam: 
et perficiendam, officii et pietatis ergo proponit. In the 
dedication of this tract to the vice-chancellor, in which. 
he alluded. to. the contest between the University and: 
Dr. Bentley, he made use of some incautious expressions: 
against the jurisdiction of the Court of King’s Bench, 
for which he was. prosecuted, but dismissed with an: 

fine. 
yy after this publication, he had the misfortune to: 
lose his wife, and having fallen himself into bad health, 
he undertook.a journey. through France and Italy, along’ 
with Lord Coleraine, and arrived at Rome early in 1724. 
He was at Paris towards the endvof the year 1725, and 
arrived at: Cambridge before Christmas. Shortly after, 
he published a tract, entitled, De medicorum apud ve- 
teres. Romanos degentium conditione dissertalio; qua con- 
tra viros celeberrimos, Jacobum, Sponium et Richardum: 
Meadium, servilem atque ignobilem eam fuisse ostenditur'; 
which drew upon him the displeasure of the whole me- 
dical faculty, particularly of Dr. Mead. Middleton de- 
fended his dissertation against various attacks in a new: 
publication, entitled, Dissertationis, S:c. contra anony- 
mos quosdam, notarum brevium, responsionis, atque ani~ 
madversionis auclores, defensio, Pars prima, 1727. Mead 
and Middleton afterwards became very good friends, A 
pars secunda, however, was actually written, and printed: 
for private circulation, after. Middleton’s death, by Dr. 
Heberden, in:1761;.4to. 
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In 1729, Middleton published “ A letter from Rome, 

i i and Pa~ 

is objection, by an express declaration in favour 
of the Jewish and i miracles. To the fourth 
edition, which came out in 1741, 8vo. were added, 
w*A discourse, containing an answer to 

ish book, entitled, “ The Catholic 
Christian i »” &c.and 2. A P a wine 4 
Mr. Warburton’s opinion concerning aganism 
Rome is paticularly considered.” 

Upon the ication of Tindal’s famous book, called 
«Cc iani ee ne 
tered into controversy wi author ; , among 
others, Waterland, who wrote “ A Vindication of Scrip- 
ture,” &e. Middleton being displeased with Water- 
land’s manner of vindicating Scripture, addressed “ A 
Letter” to him, in 1731, containing some remarks on it, 
together with the sketch or plan of another answer to 
Tindal’s book. He did not, however, put his name to 
the tract; nor was it known for some time, who was 
the author of it. Waterland having continued to pub- 
lish more of “Scripture vindicated)” &e. Pearce, 
pn es , took up the contest in his behalf; 

ich drew from Middleton “« A Defence of the Letter 
ers i erent Fama wer 

1731. ‘earce ied to 

treated Middleton, as he hed be- 
in 

prof ig the 
first by Woodward's trustees. In July 1732, 
he i his speech, with this title, 
Oratio de novo icanda munere, ex cele- 
berrimi Woodwar itulo habita: Cantabri- 
gia in scholis This situation, however, he re- 
signed in 1734, when he was made principal librarian. 

287 
Caxton, 

— work, “ The 
icero,” in 2 vols. 4to, The profits of this work ena- 

bled him to portion two nieces, and to purchase a small 
estate at Hildersham, about six miles from Cambridge: 
In 1748, he published “« The Epistles of M. T. Cicero to 

all M. Brutus, and of Bratus'to Cicero,” &c. in which-hevin« 
dicated the authority of these epistles against the objec» 
tions of the Rev. Mr. Tunstall. In 1745, he’ publis 
*Germana: quedam antiquitatis erudite monumenta, quibus 
Romanorum veterum ritus varii, tam sacri quam profani, 
tum Gracorum atque 2, i nonnulli, illustrantur, 
&e. 4to.; and in 1747, * A Treatise on the Roman 
Senate,” in two parts. i 

In the last mentioned year also, a publication appears 
ed, which laid the foundation of another controversy 
with theclergy. This was his “ Introductory Discourse 
to a larger book, desi hereafter to be published; 

ing the-miraculous powers which are supposed 
to have subsisted in the Christian cherch from the 
earliest ages, through several successive centuries,” &c 
This introductory discourse was immediately attacked 

two celebrated controversial writers, Dr. Stebbing 
and Dr. Chapman ; and Middleton replied: by “« Some 
Remarks” on both their performances. In Decem« 
ber of the same year, he published his: larger work, 
with this title, “ A Free Inquiry into the miracu- 
lous powers which are to have subsisted'in the - 
Christian Church,” &c. Innumerable antagonists now 
cnpenred crient him, among whom Dodwell and Church 

inguished th ¥ isting emsel ves so much, that they were coms 
plimented by the University with the degree of D:D. 

Meanwhile, Middleton surprised the public with 
“ An Examination of the Lord Bi of London’s 
Discourses et the use and intent of Prophecy,” 
&c, which was refuted by Dr. Rutherforth, divinity pros 
fessor eee. While meditating an answer to all 
the objections made against the “ Free Inquiry,” he was 
seized with a slow hectic fever and disorder in his liver, 
which terminated his life, at Hildersham, on the 28th 
of July, 1750, in the sixty-seventh year of his age. He 
left no children by any of his wives. 

In 1752, were published the miscellaneous works of 
Middleton, containing all those above mentioned, with 
the exception of the Life of Cicero, and several tracts 
which had not been published during his life. A second 
edition of these miscellaneous works was afterwards 
published in five volumes octavo. 

Middleton was undoubtedly a man of’ great talents, 
learning, and industry ; and in controversy he was @ 
very formidable antagonist. But neither the principles 
he proposed, nor the style and tone of his polem 
tracts do much credit to his judgment ar ray or 
None of his works are now much read, except his Life 
of Cicero, which is certainly a very valuable produc- 
tion, although written too much in the language of 
panegyric. (+) 

MIDWIFERY. 

In the a 1741, appeared Middleton’s Middleton, 
istory of the Life of M. Tullius Copyers 

for accomplishing the delivery. The old Scotch term Midwifery. 
climes ee ed to be derived fromthe =~" 
Saxon wi signifyi 

The French oy midwives, from their oe 
ed skill, sages femmes ; whilst the art itself is styled, 
from the confinement of the patient, L’art.des accouches 
mens. In all ages, and in country, the. ice 
has been generally in the hands of females; and both 
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obstacle were considerable, the infant always perished, History. 

238 
History. in ancient and modern lan the appellation of the guage p 

History of 
midwifery. 

Paulus 
ZEgineta. 

practitioner is always feminine, with 
the French term accoucheur. 
By the Roman law, midwives were recognised as a 

distinct class in society, and partook of certain immu- 
nities and advantages in common with medical practi- 
tioners. At the present time, in several continental 
countries, no one can practice midwifery without a li- 
cense ; but in Britain it is otherwise, as every one who 
chooses to run the risk incurred by common law for: 
the fruits of ignorance, niay practice as a midwife, 
With regard to accoucheurs, they stand in this pecu- 
liar state, that they sometimes are considered as belong- 
ing to medicine, and sometimes to surgery. With the 
exception of a temporary measure adopted by the Col- 
lege of Physicians in London, no public body has issued 
distinct licenses to male practitioners. _In some Ger- 
man universities, it is explicitly attached to the united 
degree of doctor of medicine and. surgery. In others, 
it seems indifferently to belong to the doctor of medi- 
cine or master of surgery. In the university of Glas- 
gow, the only one in Gritain which confers surgical de- 

ees, the right to practice midwifery is included in 
e degree of magister chirurgie. , 

Historical Sketch of the Progress of Midwifery. 

It would be quite impossible, in a work of this kind, 
to trace the history of midwifery minutely through 
every individual who has. written on the subject, from 
Hippocrates downwards, Even to.a medical reader, 
this would be more a matter of curiosity than utility. 
It appears from the early writers whose works we pos- 
sess, that in natural labour the patient was placed on a 
particular kind of seat or stool, and the process of deli- 
very conducted altogether by the midwife, who, we 
may presume, from little being said of her duty, had no 
very difficult office to perform. It was only in cases of 
protracted labour, or in those where the child could 
not be born, either on account. of its position, or size 
compared with the pelvis, that the male practitioner 
was called ; and at this place it may be observed, that 
Paulus A®gineta, in the 7th century, seems to be the 
first. who was styled a.man midwife. The practice 
adopted. in such cases, no doubt varied a little at differ- 
ent times, and in different hands; but the general 
principles of: conduct were not much diversified, and 
may be learned by consulting the works of Aitius, Al- 
bucasis, and Avicenna, - In tedious labour, the effect of 
concussion was sometimes tried to promote delivery ; 
but it was more common to employ means for produ- 
cing relaxation, such as emollient applications, and even 
the warm bath. Blood-letting, so useful in many cases 
of tedious labour, was strongly recommended hy, Hip- 
-pocrates ; and it is much to be regretted, that his au- 
thority in this respect has been so long slighted by 
the moderns. Those, on the other hand, who seemed 
to be too much enfeebled, were ordered to be sprinkled 
with vinegar, or to sit over vapours supposed to have 
a strengthening quality. 

In preternatural positions, the presentation was either 
pushed back, and the head made to come forward ; or 
the protruding member was twisted off, andthe child 
pulled away piecemeal. When the head was large, or 
the pelvis small, various modes’ were adopted. The 
head, by some, was pushed back, if not impacted, and 
the child turned, ‘so as to allow the practitioner to de- 
liver by the feet. This continued long to be the re= 
source in all cases where it was practicable, as. there 
was thus a possibility of saving the child. But if the’ 

e- exception of and, in many cases, the body wasactually torn away from “== 
thehead. ‘This accident in aftertimes gave rise to diffe~ 
rent contrivances for extricating the head which thus re- 
mained in the uterus. Other practitioners, at a very early, 
date, endeavoured to deliver the child by fixing a fillet or: 
band around the head, thereby becoming aie to pull: 
it down, Ina greater number of instances, however,’ 
they accomplished delivery by opening the head, or. 
fixing a hook or crotchet into it, or squeezing it in for-, 
ceps furnished with teeth. ; “TOR 

From the seventh down to the sixteenth century, vax 
rious writers are to be met with, but little improvement 
is to be found in the art. The most popular work in 
the sixteenth century, was published originally in Ger« 
man by Eucharius Roesslin, commonly called Rhodion. 
This, which was entitled the Garden of Lying-in Wo- 
men and Midwives, was translated' into. Latin and all 
the modern languages, and became the code of instrue-: 
tion for midwives. It was not. possible for rapid im~ 
provement to be made, the women could not go bes 
yond their teachers, and their teachers had few means 
of instructing themselves by actual practice. Dr. Veit, 
in 1522, was publicly branded ,in Hamburgh, for hay- 
ing hess present at, a, delivery under the. disguise of a 
midwiie, 2 - 2 

+ 

In the sixteenth century, when little originali was, A 
to be met with, Ambrose Paré formed an eee to Pare a 
the general character of the age; and it is this cireum- 
stance which has made him stand higher in public esti- 
mation than his real merits.deserve..- Yet it is far.from 
the intention of the writer of this article to detract from» 
his claim ; for surely the man, who, in an: age of dark- 
ness and servitude, can to any degree desert the beaten 
path for a better way, is entitled to more praise than the 
author of a brilliant system. in a period enlightened by 
science and philosophy.. Paré-was the best surgeon of, 
his day, and his book, in many respects, bears the same 
relation to medical details that Froissart’s chronicle does: 
to adry history. His obstetrical directions are to be» 
found in his, general work, but came again before the: 
public in a separate form by his pupilGuillimeau. : This»g,j11;- 

nown. at the time ; mean. contained a view of all that was 
but its chief merit, and the ground of Paré’s obstetric 
reputation, is the rule, which he rendered nearly abso- 
lute, in all preternatural labours/to turn the child, and 
deliver by the feet.. This work was succeeded, in 1668, 
by a system of F. Mauriceau, who/not. only had mach Mauriceau. 
private experience, but opportunity of improvement in 
the Hotel Dieu, part ef which by tliis time had been . 
appropriated to lying-in women, and is' to be consider- 
ed the first establishment of the kind in Europe. |) His 
book is not only worthy of notice from its merit, con< 
sidering the time when it appeared, but also, from the 
English translation by Dr. Chamberlain, containingian chamber- 
intimation in the preface that his. father, himself; and jain. 
his brother, _possessed a mean of delivering, women in» 
difficult labour in a way compatible with the safety of 
the child. How long his father or the family had pos- 
sessed the secret is not known, but the first public in- 
timation is given in the preface alluded to, which ap- 
peared in 1672. Before this he had gone over to Paris 
with the intention of selling his secret, but imprudent+ 
ly boasted that he could deliver safely a woman whom 
Mauriceau had declared could not be’ saved otherwise 
than by the Cesaréan’ operation. |The result! of his * 
trial, in this case, was such as might have been expect- : 
ed, and, instead of selling his secret, he, by promising’ 
too much, lost his-reptitation, and with empty pockets 
returned to England. Next he went to Hollan 

, yo Insesny a3 Gil w staniagr Ons gin 
d,; where 
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History. he communicated at least | of his secret to Roger portance, and it is necessary that the practitioner History. 
——— Roonhuysen, from whom F ccold to Rilech onddaberd make himself well acquainted with the principles of Sere’ 

as a nostrum ; nor was it revealed till 1753, when De 
Vischer and Van de Poll — it, and — 
public. It was afterw in repute un 
name of the Lever; but has now deservedly lost 

nd. It would appear that Chamberlain both 
Jever and the ; but whether he only reveal- 

ed the former to. pet wohatse eaeer ae 
ed the forceps, is uncertain, and unim nt in t 
annals of quackery. Of late, a discovery has been made 
of the original instruments, in an old building in Essex, 
where, in the floor of a closet, a door was perceived 
with hinges. This being opened—not by Mrs. Rad- 
cliffe, but by a sober matter-of-fact-man—there was* 
found neither blood-stained armour nor mysterious 
parchment, but — Cheon ie ance ae - three diffe- 
rent descriptions, a lever and two paii ‘orceps, one a 
little more improved than the other. Soon after this 
time, other practitioners, both in’ Britain and on the 
continent, employed similar instruments ; but it was not 
for many years afterwards that a description of them 

Essays, in 1733 ; but he cannot have read these 
essays, for it is Mr. Butler who there gives a plate of 
the instrument he had seen in Paris, whilst in the end 
of the volume C is criticised for not depicti 
his ft BN oor et se ras 

second person who taught midwifery 
in this ki . Maubray, about ten years before, 

for the first time as a lecturer ; but is chief- 
i ition to the use of instruments. 

taught, Dr. Smellie came for- 
pecs Bae gained deserved reputation both as a practi- 

He gave distinct rules for using the forceps, 
which he improved in their construction. He did not, 
however, sont Aig utility far enough ; for he is found 
still hey old mode of turning when the head is 
not fixed. In hieclass he made considerable nse of ma- 
chines ; and, if we may credit his enemy, Dr. Douglass, 
he endeavoured to condense his information, so as to 
suit all purses as well as all ities ; for he is said to 
have hung out a paper lantern with these words, “ Mid- 
wifery taught here for five shillings.” 

About the same time, Levret, in Paris, acquired high 
tation, not only for his description and improvement 

of the forceps, but for his general know of mid- 
wifery. His observations on uterine , con- 
sidering the state of science at the time, are admirable 
and im: t. Accoucheurs have made a distinction 
of ings into those arising from detachment of the 
membranes, or part of the placenta which is properly 
situated, and those prod by the placenta being at- 
tached in a greater or less degree to the os uteri. In the 
former case, Puzos advised the membranes to be ru 
tured, in order to excite contraction of the womb. 
In the latter, Levret decided that nothing but delivery 
‘could be useful. By blending these two works, Rigby — 
afterwards compiled a treatise on the subject ; but the 
os now of every judicious practitioner is, that in 
drag rea be anon Sypris interference, that 
ought to consist in delivering as soon as it can safely 
be accomplished. This is a subject of very peculiar im- 

conduct, and act with promptitude and decision. 
Dr. Hunter appeared also on the field about the Hunter. 

same time; for he came to London in 1741. | His tas 
lents, his general learning, his professional knowledge, 
his zeal and industry, together with a good manner, 
introduced him into extensive practice. His obstetri- 
cal works consist of the anatomy of the gravid uterus, 
illustrated with very splendid plates, and a descrip. 
tion of the retroversion of the womb. He added to 
his anatomical lectures a few on midwifery, which it 
is much to be feared have done essential injury to the 
profession and the community. Patience was his ad- 
vice in most cases, and an almost unbounded reliance 
on the er of nature formed thie basis of his 
tice. That much good sprung from his admonitions 
to avoid irritation and the use of stimulants in natural 
labour, is unquestionable. But it is equally true, that, 
when assistance if necessary, patience becomes an- 
other name for negligent procrastination. It is not to 
be credited how many women and children are lost by 
too great reliance on the power of nature, and a re- 
prehensible delay in having recourse to the assistance 
of art; and with the highest respect for the memory 
of Dr. Hunter, the writer of this article remains con- 
vineed that his authority contributed greatly to intro- 
duce and support that passive conduct which is too 
often ued im protracted labour. The directions of 
the late Dr. Osborn on this subject, which sprung from Osborn. 
the school of patience, cannot be read without asto- 
nishment, and the deepest regret ; and the consequence 
of this system of delay is, and must be, that in man 
instances, although the child be at last expelled, it is’ 
born dead, and the mother soon follows; or instru- 
ments are at Jast used, when they are less likely to 
save both parties than if they had been employed ear- 
lier, whilst, in all, the patient suffers more pain by this 
supine conduct than she would have done by more 
vi § practice, 

t unfortunately happens, that in some instances the 
pelvis is so contra or deformed, that by no mee 
thod can a living child be brought through it, In 
such cases four different methods have been p 
Ist, To open the head, and fix a hook or et on 
it, and then draw down the child. 2d, To make an 
incision through the skin and muscles into the womb, 
and thus extract the child alive. This is called the 
Cesarean operation. 3d, To divide the joining of the 
bones of the pelvis in front, and thus endeavour to 
my. the cavity through which the child must pass. 
4th, To induce premature labour. It is not n 
to enter here into any critical examination of the com 
parative mérits of these different methods, It may 
only be observed, that the chief point of controversy 
is, whether the crotchet or the Cwsarean operation 
‘should be preferred. In this country the former is 
always resorted to when possible, and the latter is 
only performed in extreme cases. These, it may 
therefore be expected, can seldom prove successful ; 
and, as if the condition of the patient were not a suffie 
cient source of danger, it is seldom performed till she 
has been some time in labour, and perhaps considers 
Shy exten This has arisen from the same cause 
which has been already so strongly reprehended. It 
surely may be early ascertained in such extreme cases, 
that the pelvis is too small to permit of delivery by 
any means it; and delay, after this is known, 
is adding to the of an operation which requires 
no additional risk to render it formidable. This delay 
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has greatly arisen from the arguments and statements 
of the Jate Dr. Osborn, who maintained that no case of 
deformity so great could occur as would prevent the 
extraction of the child by the crotchet. In proof of 
this, he published a case where the operation proved 
successful in extreme contraction. The fallacy of his 
reasoning was very ably shewn by the late Dr. Hamil- 
ton, whilst Dr. Johnston experimentally proved that 
it'was impossible to bring a mutilated child through 
an aperture cut in a piece of wood mere of the di« 
mension of ‘the pelvis described by Dr. Osborn, who 
consequently must have been deceived. It is of great 
importance to humanity to have this point ascertained ; 
for, although every British practitioner prefers the crot- 
chet to'the Cesarean operation, yet, if it be conceded 
that in some cases the former cannot be employed, it 
follows that in such cases the sooner ‘we resort to the 

MIDWIFERY. 
operation, the more likely it is to be successful. It 
has almost uniformly been fatal in this country, but 
often successful on the Continent. This must arise 
either from it being performed earlier there, or on 
more favourable subjects. If in this country we per 
form it only on the most deformed and unhealthy, it 
is our duty to a sufferers not to increase their dan« 
ger by delay, in the senseless expectation of being able 
to accomplish a physical impossibility. ‘ 

To carry this sketch of the progress of midwife 
farther, or extend it to the seh of women and chi 
dren, would exceed the limits proper to a work of this 
kind. To notice:all the eminent writers and teachers 
of the present day would be impossible, and to make 
a selection where'so many are to be found, would be 
both difficult and invidious. 

Part L—OF THE PREGNANT STATE. 

CHAP. I. 
Of the Gravid Uterus. 

Tue first visible change produced on the uterus and 
ovaria by conception, is increased vascularity. Simul- 
taneous with this is an augmentation of the bulk of 
the womb, or enlargement of its cavity, and a secre- 
tion within that cavity. The cervix uteri is filled 
with inorganic jelly, whilst the fundus and body are 
lined with a coating consisting partly of lymph, and 
partly of vessels. This has been called the membrana 
decidtia, and ‘is formed before the ovum can be de-« 
tected in the uterus. Whilst a receptacle is thus pre« 
paring for the child, changes are going on in the ova- 
rium, where the ovum first appears. This becomes 
more vascular, and at one part a small vesicle becomes 
prominent. The exterior covering of the ovarium 
seems at this part to be absorbed, whilst the fimbriat- 
ed extremity of the tube adheres firmly over it, and 
receives the vesicle or oyum, as it is extricated from 
the ovarian surface, conveying it down into the ute- 
rus itself, where it is to be developed. That part of 
the ovarium whence the embryo has issued, undergoes 
‘certain changes in appearance, forming a distinct sub- 
stance, known under the name of corpus luteum, the 
presence of which is considered as an indication of 
conception having at one period or other taken place. 
At a very early stage, several vesicles may be disco- 
vered under the covering of the ovarium, at least the 
writer has observed this in two or three instances, but 
whether these be ova which fade, is not determined. 
‘The ovum, from the earliest time when it can be ex- 
amined, consists of two vesicles, one within the other. 
The innermost is much smaller than the outermost, 
but is connected with it at one spot. The internal 
contains a little transparent fluid, and the minute em- 
bryo. The space between the two vesicles is filled 
with clear jelly, like the vitreous humour of the eve, 
and the outer surface of the external vesicle is covered 
with small vessels, which in. a short time increase so 
much, that they form a distinct vascular covering, 
‘known under the name of the spongy chorion, whilst 
the vesicle they cover is called the membranous cho- 
rion: the vesicle within both is called the amnion, and 
the fluid it contains, and which is in immediate con- 
tact with the embryo, is named the liquor amnii, For 
a considerable time after the ovum enters the uterus, 
the chorion and amnion, except at one point, are far 
distant from’each other, but presently the amnion en« 

larges more rapidly, so as to fill the space enclosed by 
the chorion, and the intervening jelly is absorbed in 
the same proportion. In common language, the em- 
bryo is said to be within these membranes, but anato« 
mists know well that it is exterior, as the bowels lie 
without the peritoneum. For it is next to be noticed, 
that at one Pik namely, where the embryo is situ« 
ated, a small prolongation of both membranes is turn~ 
ed inward, so as to form a short tube, along which 
vessels run from the spongy chorion to the embryo, 
and from the embryo to the chorion. This prolonga- 
tion is afterwards called the umbilieal cord, and the 
passing vessels the umbilical vessels. When the ovum 
enters the uterus, it does not pass down unconnected 
through the tube, nor fall loosely into the uterine ca« 
vity, tt, arrived at the end of the tube, and entering 
the womb, it meets with the decidua vera, as it has 
been called, and an intermixture of vessels takes place 
between the chorion and decidua, and in proportion as 
the ovum expands and fills the cavity, the decidua ex« 
pands or grows with it; affording a covering, until it 
grows so large as to fill the cavity. This expansion of 
the decidua has received the name of decidua reflexa, 
and it becomes thinner and more gelatinous as preg~ 
nancy advances. It has been already stated, that the 
embryo sends vessels which ramify over the chorion, 
and part of which there unite to the decidua reflexa ; 
but at that part where they out from the embryo, 
they are more numerous than elsewhere, and unite 
with the decidua vera, and form a thick vascular cake 
called placenta, which consists thus of two portions, 
one formed by the womb, and one by the foetus, and 
it serves as the intermedium between them, and the 
source whence nourishment is derived, and a ‘substi-« 
tute for the lungs in the fetal circulation. To be 
more minute on this subject is not consistent with the 
plan of this work. 

It is uncertain at what time ‘the ovum enters the 
uterus. Dr. Haighton could not detect it in the ute~ 
rus of the rabbit earlier than from the fourth to the 
sixth day. Now, in that animal the period of utero« 
estation is only 30 days; from analogy, which doubt~ 
8 is not to be held as proof, one would not expect to 
find it early in women, who go so much longer. Some 
microscopic observers have supposed that they saw the 
embryo eight days after conception ; but, be this as it 
may, it cannot be detected with the naked eye for 
much longer. It is not probable that the ovum can 
be seen in the uterus until nearly three weeks after 
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CHAP. III. 

Of the Disorders incident to the Pregnant State. 

Ir is not to be expected that the uterus can undergo 
the great and active changes which it experiences after 
conception, without affecting to a greater or less de- 
gree the whole frame, and particular organs. The 
general sympathy which exists amongst the different 
parts of the body, as well as the particular influence 
which individual systems and viscera exert on one an- 
other, render it impossible for one part to have its 
action materially altered, increased, or diminished, 
without producing more extensive effects, 

The effects produced by the gravid uterus may be 
classed under the following heads: 1st, Those which 
arise from the sympathy of particular parts with the 
uterus, some of which have their activity increased, 
others diminished. Examples of these we have in the 
changes produced on the breasts and stomach. 2d, 
Those which proceed from more general sympathy, as 
we see exemplified in the nervous and vascular sys- 
tems. $d, Those which are occasioned chiefly by a 
mechanical cause, as cedema of the feet, and swelling 
of the veins. Few, if any, of these effects, however, 
can be said to arise purely and entirely from one class 
of causes. They may be individually referable to one 
or other class chiefly, but the causes themselves are so 
interwoven and mixed up with one another, and there 
are so many reactions, that the classification must be 
taken with circumspection, and a latitude allowed. 
From the brisk and increased action which goes on 

in the uterus, so long as gestation continues, and the 
ovum thrives, we find that a change takes place in the 
state of the blood. It does not assume an inflamma- 
tory appearance, but it becomes sizy, an effect not 
culiar to pregnancy, but produced by many other local 
irritations. The arterial system is likewise exerted, 
so that the pulse becomes sharper, sometimes stronger, 
and generally, in the commencement of pregnancy, 
variable. The functions dependent on the blood-vessels 
are also influenced ; animal heat is often increased, the 
deposition of fat, and perhaps of other constituent parts 
of the frame, is either actually lessened, or the process 
of absorption is increased, or both of these take place ; 
for in general the female becomes thinner. Yet there 
is rather a redundancy than a deficiency of blood, for 
plethora is apt to exist during pregnancy. In many 
cases these effects appear only in a moderate degree ; 
in other cases, however, the patient is actually feverish, 
sleeps almost none, and becomes extremely emaciated. 
As this condition, like the other disorders of pregnan- 
cy, arises from the state of the uterus, it is evident that, 
so long as the latter exists, the former must continue ; 
and all we can do is, to mitigate what we cannot cure. 
‘This is best done by strict attention to the state of the 
bowels, taking occasionally the saline jalap, avoiding 
much animal food, every thing of an irritating or heat- 
ing nature, and even abstaining from all unnecessary 
quantity of the blandest liquids, sleeping on a firm ma-~ 
tress, with no more bed-clothes than are requisite, pro- 
curing a free ventilation of air, and detracting blood 
trom the veins, if the symptoms do not yield to this re. 
gimen. 

diversity of opinion; but all must agree, that where 
there is a tendency to abortion, this must be abstained 
from altogether, or taken in great moderation till the 
period of danger be past. Where there is no cause, 
however, to forbid it, advantage is very evidently de« 

With regard to exercise, there has been some - 
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rived from regular, but moderate exercise, taken daily 
to such extent as does not occasion fatigue. It is pi 
ly from the opportunity of taking such exercise with 
acility, and partly from the salutary influence of pure 
air on the whole frame, that many patients experience 
reat benefit from spending the pertad of pregnancy in 

the country, although inconveniences of a different na~ 
ture may result from this practice. The stomach and 
bowels very early are affected by pregnancy, producing 
sickness, vomiting, heartburn, fastidious appetite, cos’ 
tiveness, or an opposite condition of the bowels, and a 
train of secondary symptoms ensuing therefrom. When 
these disorders are in a moderate degree, little requires 
to be done ; and indeed some men of judgment have 
reasoned themselves into a belief, that, as they arise na- 
turally from pregnancy, we ought not to he very soli- 
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citous in removing them. This principle, if followed: — 
up, would lead to most absurd as well as dangerous 
practices in medecine, and, in the present case, would, 
Fogonacincer / with regard to costiveness, make us overs 
ook, and indeed encourage a very decided cause of 
both distressing and formidable disease. Partly from. 
the effects produced by the uterus itself ‘on the nervous. 
system, but still more meer» by the state of the 
bowels during pregnancy, many hysterical and anoma- 
lous affections are produced, and irregular and painful 
actions excited in distant parts; and, from the same 
cause, the brain itself is acted on, and a determination 
of blood made to the head, which produces severe head~ 
aches, convulsions, or apoplexy itself. We are yet ig- 
norant of much which relates to the mutual re-action of 
the nervous and sanguiferous systems, and perhaps over= 
look too much the agency of the spinal marrow in 
many of those severe disorders of the two systems, 
which have their origin in the state of the abdominal 
viscera. Nothing tends more to prevent those harass« 
ing, and often dangerous symptoms, styled nervous, 
than rigid attention tothe bowels. But experience and 
observation have taught the writer, that when these 
have actually taken place, particularly if attended with 
a sense of fulness in the head, much giddiness, or head« 
ach of an oppressive kind, or any degree of oe that 
the lancet is the mean chiefly to be trusted. Fashions 
are not confined to Bond Street, but prevail as much 
amongst physicians as milliners ; and perhaps the present 
system is to trust too much to the efficacy of purgatives, 
and too. little to the effect of blood-letting. 

It is not meant to say that the common hysterical 
fits which may attack women about the early period 
of pregnancy, or at quickening, require the lancet, or 
that these fits, at any period, demand it, unless accom 
panied with much plethora. They may be overcome 
by purgatives, light diet, and antispasmodics, aided 
sometimes by tonics. But there is no fallacy more 
dangerous than the doctrine, that venesection is impro-= 
per, merely because the complaint assumes ap. 
pearance of hysteria. There are few disorders in the 
pregnant state, which, when severe; are not relieved by 
bleeding, unless they evidently are dependent on a 
state of debility. The very sickness and vomiting of 
pregnant women are best relieved by this remedy, 
which subdues the excessive irritation of the stomach ; 
or, if it fail, the application of leeches to the epigastric 
region is almost certainly beneficial ; whilst a general 
plan is followed for the relief of a systematic condi. 
tion, particular remedies must be employed for ob- 
viating special symptoms: thus heartburn must be re- 
iin by antacids, such as chalk or magnesia, ¢om- 

bined with ammonia or soda; flatulent pains, by laxa. 
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tives. carminati or antispasmodics; continued therefore he is still inclined to advise the more lenient, _f the 

om eee linertce, kp-onpiatinanineiee- though slower mode of trusting to the use of the ca- Pregnant 

State. mel; convulsions, by instantaneous venesection ; faint- theter, rather than using force ia endeavouring to re- _S‘*¢: 
‘by cool air, application of cold water, and the place the womb. At the same time, he has no objec- 4 

; by -tion, after the — a off, to mes gentle 

lancet, i diuretics. Toen- pressure upwards on the us uterus, with the han 

ter more rane i Siddnted haethe waging : but no strong efforts to 
, would swell this article beyond reasonable elevate are advisable, nor, in any case, ought the at- 

Tedd; oemnit necessary, general we 07} tempt to be made, till the bladder be completely 
reserve laid emptied. 

ude 
isease. without adverting to a mechanical disease, CHAP. IV. 

sometimes takes place between the third and — Of Abortion and Hemorrhage. 

When the child is expelled so prematurely as to be Of abortion + 
unfit for living, the mother is said to suffer an abor- und hemor~ 

the -is, distended, the lower tion. This is always accompanied with separation of '°s* 
i the ovum, and contraction of the womb itself. The 

part is turned back thrown down be- first is production of discharge of blood, the second of 
vagina and rectum. But it is quite a mis- pains analogous to those of labour. Sometimes the se- 
ppose that retention of urine is the sole cause, aration, and, in other cases, the contraction, is the first 
instances, more than a secondary one, in- indication of abortion. If this event arise from any 
displacement which had begun to exist. exertion, fright, or any other cause operating on the 
examination of the progress and symp- vessels, and occasioning detachment, the symptoms 

writer is convinced that fre- come on unex ly, and in general the first is he- 

ceria tr 5 itn bees Hy ieee ‘AL f a i | es 

TH i 
it arises from an undue degree of prolapsus. If, however, it from more latent 

8 uteri is brought lower and more forward than it causes, influencing the vitality of the fcetus itself, we 
ought to be, and the fundus lies back in the hollow of usually observe certain precursory signs, which shew 
the sacrum. The uterus enlarges in this situation, and that embryo or child is no longer alive. The 
the fundus sinks lower, whilst the os uteri projects morning sickness ceases, the breasts become flatter or 
more forward and obstructs the urine. The bluider fall off in size, the abdomen feels slack, and a sensa- 
becomes distended, and the retroversion is completed, tion of heaviness is perceived in the lower part of it. 
or increased thereby, if it had already taken place, by If the patient be past the time of quickening, she now 
the mere subsidence of the fundus and ele- feels motion no more. Any one of these is not 
vation of the opposite end, the uterus to a_ to be considered as evidence that abortion is inevitable, 
greater or less extent, like a beam of a balance on but when are conjoined, there can be no doubt. its they 

oduces in- If the ovum be very inconsiderable in size, the sym pg — he we a pape seer oie hay tg ye 
» by which the urine cannot irritation, accompanied with hemorrhage, and differ 

be evacuated. This not only occasions the usual pain- little from those of painful menorrhagia. Nothing but 
ful sensations which accompany retention of urine, but Ja can be detected. 
very soon excites severe bearing-down pains, like those — If the ovum be distinct, as in the second month, we 
of labour. Partly from the effect produced on the lower humpseencunynen canta, pestnmannan less onesie, 
bye the st ry gy distended ese but chiefly and greater disturbance of abdominal viscera, and 

pressure i viscera, occa- not wently a tendency to syncope. ; 
saeseitmeaiian alten attieienlaseetion the Wher dee poi tiat  ean is tom lete, and the 

fundus is pressed lower, and the retroversion ovum larger, as in the third month, we have still more 
pee complete, and the bladder Scape a closed up. ater a pains, ere with hemorr- 

two prominent symptoms com, mpathetic sym etimes the wa- 
are, retention of urine, and Thess tet ip fret discha rged, Spon the feoen and last of all 
pains are more dependent on the state of the bladder the secundines; in other cases, the membranous bag 
than on the position of the uterus, for they are always comes away entire, enclosing the foetus, and bringing 
worst when the bladder is fullest, or along with it the fetal posture of the placenta, and part 
Last of all, if the complaint be neglected, and the of the decidua; the rest is afterwards thrown off. 

and generally fatal. pay pe obec ak — tater ied with great more near , except in being accompanied with 
para Antigen swam 4 relieve the pt . voy 

»b I catheter ; a recourse When the fetus is expelled in abortion, it is usual 
to this, keeping the bowels open, cn alaying rae for the discharge to mitigate or stop for a time, then it 
tion, if necessary, by opiates, seldom in curing returns, and sometimes with redoubled violence, pre- 
the patient. ps hens catiptar to be seenrereh iauihe vious to the expulsion of the secundines. These are 
spree siveniage may sometimes be derived thrown off, at di t periods, from an hour to some 

allowing it to remain in the bladder, so asto days, but the general time is within 12 hours. 
foe. emmmariemety for some tne We have he duration of the whole process, as well as the 
been urged to replace the uterus by but this nature and extent of the accompanying and sympa- 
eS lw cag thetic oftocts, vay, munch ie diberent cow,.ce in oome 

in some cases impracticable. No in- a portion, or the w secundines, is so 
stance has occurred to the writer where bad conse- retained as to become putrid, and bed cae 2 ! : 
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Of the danger, if the constitution be not previously ruined, In debilitated habits, if the eold bath do not pro- Ofthe 
Pregnant or the patient much sunk ; but repeated miscarriages duce chilliness or di ble effects, it is of great uti- Pregnant 

State. ultimately impair the health, and predispose tovother lity. The diet ought to be neither so sparing as to _ State. 
diseases. Nor is the process itself altogether void of 
danger. Very lately, the author was’ consulted respect- 
ing a lady who had suffered a miscarriage in the second 
month, and who, when he saw her, was just Rs] 
from hemorrhage, although she had been carefully an 
zealously attended by two intelligent gentlemen from 
the first. 

A predisposition may be given to abortion by that 
imperfection which takes place in the uterus in ad- 
vanced life. Repeated miscarriages also not only oc- 
casion a debility in the womb, but also, by the power 
of habit, give a tendency to injurious changes and ac- 
tions about the same time in future pregnancies. Ge- 
neral or local debility, produced in any way, has also a 
predisposing effect, and this is particularly the case when 
there is a relative plethora, or greater quantity of blood 
circulating in the vessels than their debilitated condi- 
tion can sustain, An absolute plethora is another fre- 
quent predisposing cause, and is generally combined 
with an hemorrhagic disposition. Excessive irritability 
of the uterine system, or of the body altogether, ren- 
ders abortion very apt'to occur, and the same holds 
true of undue sympathy between the uterus and other 
organs. Some conditions of the ovum itself, too ob- 
secure to be detected, or which, either from the minute- 
ness of the part, or destruction of organization which 
takes place, cannot be observed, must also be includ- 
ed. Delicacy of the membranes, excessive quantity of 
liquor amnii, diseased cord, or placenta, are amongst 
the number of causes. The exciting causes are numer= 
ous, and vary in different individuals. One of the most 
certain is the death of the child, arising from affec- 
tions or changes peculiar to itself, or from disorders 
and affections of the mother, such as sudden and se- 
vere cramp in the stomach or bowels. Passions of the 
mind have much influence on the uterus, disordering 
the circulation, and causing rupture of the connecting 
vessels, or exciting the muscular action of the womb. 
Violent sensations, as sudden immersion in cold water, 
or a large draught of cold drink, may cause abortion. 
Acrid medicine, or strong purgatives, or the irritation 
of piles, &c. are likewise exciting causes. Violent or 
sudden exertion, or any effort beyond the safe degree, 

_ will cause abortion ; and in those who are predisposed 
to it, the most trifling exciting causes are sufficient. 

Our object, in order to prevent abortion in those 
who are not yet threatened with it, is to counteract, as 
far as we can, the supposed predisposing causes, and 
avoid with care those which are existing. As a very 
frequent cause is plethora, with or without delicacy of 
the vessels of the ovum, a prominent part of atten- 
tion is the sanguiferous system. We lessen plethora 
by light diet, restriction in the quantity of liquids, lax- 
atives,. blood-letting, and moderate gentle exercise, if 
that be practicable on account of the local condition, 
Diminution of the quantity of sleep, and avoiding 
heated rooms, and too warm beds, are also proper. 
When there is a strong predisposition, every thin 
which can excite the action of the uterus, or the acti- 
vity of the vessels, must be shunned. Hence, in some 
cases, it may be necessary to confine the patient for 
some weeks, or even months, to a recumbent posture, 

It is needless to add, that all stimulants must be ab. 
stained from in such cases. When the cold bath agrees 
with the patient, it is useful, by rendering all the func. 
tions more perfect, and lessening the risk of plethora, 

continue, far less increase, weakness ; nor, on the other 
hand, so full as to produce relative plethora. 

Extreme irritability is lessened by laxatives, the 
shower bath, and, if combined with debility, by the use 
of light infusion of bark, If connected with plethora, 
as it often is, venesection is the best remedy. ‘The re. 
peated application of leeches to the neig’ hood of 
the vagina is a favourite remedy with some continental 
practitioners. In very nervous habits, when there is 
uneasiness in the uterine region, supposed to indicate 
the existence of spasm, the tepid bath, with antispas- 
modics, has been sometimes of service, and is certainly 
by no means dangerous. 

\ When abortion is threatened, if we be not assured 
that the child is dead, we ought instantly to use means 
for stopping it, Blood-letting is a very general remedy, 
anda useful one, but it must not be carried too far ; and 
the practitioner ought to regulate his conduct by sci 
entific principles. There are chiefly two objects in 
employing the lancet ; to lessen the activity of the cir- 
culation, and thereby diminish or check hemorrhage, 
and stop the farther separation of the ovum; and to 
abate irritability. 

Spare diet, strict rest, cool air, tranquillity of mind, _ 
and the other means of lessening predisposition must 
be rigidly enforced. The application of cold water to 
the back and perineum, by means of cloths, is often 
highly useful ; and if the discharge be considerable, it 
ought to be commanded by stuffing the vagina. If 
there be any pain or general uneasiness, an opiate is 
useful ; and, indeed, if there be no idiosynerasy for- 
bidding it, we ought in general to prescribe it. When 
there is a continued but moderate discharge, or repeat- 
ed discharges, the use of a styptic injection is proper. 
When we cannot prevent abortion from taking place, 

our next object is to conduct the process to a safe’ ter- 
mination. ‘fhe principal danger arises from the loss of 
blood, and therefore our chief attention ought to be 
paid tothe prevention of this by stuffing, and the judi- 
cious use of cold. Faintness, feeling of sinking, or 
actual syncope, are removed by cool air, smelling harts- 
horn, opiates, and gentle cordials. The placenta ought 
in general to be left to come away by the uterine ef- 
forts ; but, in the mean time, we must guard against 
hemorrhage by stuffing, or if the discharge be consider- 
able, and the secundines can be brought away by the 
finger without irritation, that ought to be done. 
When a portion of the placenta remains and putri- 

fies, a febrile or hectic state is excited, the patient be~ 
comes sick, and the strength is much reduced both by 
fever and repeated hemorrhages, during the’ intervals 
of which feetid matter is discharged from the vagina. 
The lower part of the belly is tumid, perhaps tender, 
and languor alternates with phe symptoms. If we » 
can fee] the portion, and easily extract it, this ought to 
be done; but we must notirritate. Injections of solutions 
of sulphate of alumine are proper, or of strong decoc- 
tion of oak bark. The bowels are to be kept regular, 
the diet should be light and nourishing ; and the’ free 
use of fruit or vegetable acid, with the occasional ex. 
hibition of opiates, are proper. In prolonged cases, a 
gentle emetic may be of service in procuring the re- 
moval of the putrid mass. 

It will be p' r, in this place, to notice those he- 
morrhages which occur in the latter montlis of preg- 
nancy, and which are attended with the greatest dan- 
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Of Parturi- or top of the thighs; but there is in this respect a great 

diversity with different women, or the same woman at 
different times. Sometimes the pain is felt chiefly or 
entirely in the abdomen, the back being not at all af- 
fected during this stage; and it is generaily observed, 
that such pains are not so effective as those which af- 
fect the back. Or the pain produced by the contrac- 
tion of the womb may be felt in the uterine region ; 
and when it goes off, may be succeeded by a distressing 
aching in the back. In other cases, the pain is confin- 
ed to the small of the back and upper part of the sa- 
crum, and is either of a dull aching kind, or sharp and 
acute, and, in some instances, is attended with a consi- 
derable degree of sickness, or tendency to syncope. 

_ The most regular manner of attack, is for pains to be 
at first confined to the back, descending lower by de- 
grees, and extending round to the belly, pubis, or top 
and fore part of the thighs, and gradually stretching 
down the back part of the thighs, the fore part becom- 
ing easy: occasionally one thigh alone is affected, At 
this time also, one of the Jegs is sometimes affected with 
cramp. The duration of each pain is variable. At 
first it is very short, not lasting above half a minute, 
perhaps not so long ; but by degrees it remains longer, 
and becomes more severe. The aggravation, however, 
is not uniform ; for sometimes, in the middle of the 
stage, the pains are shorter and more trifling than in 
the former part of it. During the intermission of the 
pains the woman is sometimes very ee tee but at 
other times is particularly irritable and watchful. The 
ains are early attended with a desire to grasp or hold 
y the nearest object, and at the same time the cheeks 

become flushed, and the colour increases with the seve- 
rity of the pain, The os uteri being considerably dila- 
ted, the second sage begins. The pains become diffe- 
rent, they are felt lower down, they are more protract- 
ed, and attended with a sense of bearing down, or an 
involuntary desire to expel or strain with the muscles ; 
and this desire is very often accompanied with a strong 
inclination to go to stool. A perspiration breaks out, 
and the pulse which, during the first stage, beat rather 
more frequently than usual, becomes still quicker, the 
woman complains of being hot, and generally the mouth 
is parched. Soon after the commencement of this 
stage, it is usual for the liquor amnii to be discharged. 
This is often followed by a short respite from pain ; 
but presently the efforts are redoubled. Sometimes 
there is nu cessation, but the pains immediately become 
more severe, and sensibly effective. The perineum 
now begins to be pressed outward, and the labia are 
put upon the stretch. The protrusion of the perineum 
gradually increases, but it is not constant; for when 
the pain goes off, the head generally recedes a little, 
and the perineum is relaxed. Presently the head de- 
scends so low, that the parts are kept permanently on 
the stretch, and the anus is carried forward. Then the 
vertex pressing forward, the labia are elongated, and 
the orifice of the vagina dilated. The perineum is 
very thin, much stretched, and spread over the head of 
the child. As the head passes out, the perineum 
goes back over the forehead, becoming narrower, but 
still more distended laterally. 1f the perineum did 
not move backward as the head moved forward, it 
would run a greater risk of being torn; and indeed, 
even in the most regularly conducted labour, a part of 
it is often rent. Delivery of the head is accomplished 
with very severe suffering ; but immediately afterwards 
the woman feels easy, and free from pain. In a very 
little time, however, the uterus again acts, and the rest 

-ner in which the chil 
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of the child is expelled, which completes the second Of Pavturi- 
stage of labour. The expulsion of the body is gene- 
rally accomplished very easily and quickly ; but some- 
times the woman suffers several strong and forcing 
pains before the shoulders are expelled. The birth of 
the child is succeeded, after a short calm, by a very 
slight degree of pain, which is consequent to that con- 
traction which is necessary for the expulsion of the pla- 
centa. This expulsion is accompanied and preceded 
by a slight discharge of blood, which is continued, but 
in decreasing quantity, for a few days, under the 
name of the red lochia. 

The existence and proses of labour, and the man- 
is placed, are ascertained by ex- 

amination per vaginam. 
Before labour begins, the os uteri is generally closed, 

and directed backwards towards the sacrum. When 
we examine, in the commencement of labour, the os 
uteri is to be sought for near the sacrum, at the back 
part of the pelvis, whilst between that spot and the 
pubis we can pass the finger along the fore part of the 
cervex uteri. On this the presenting part of the child 
rests, so that in natural labour it assumes somewhat the 
shape of the head; and, for the sake of distinction, we 
shall call it the uterine tumour. 

In some, it is so firmly applied to the head, and so ~ 
tense, that a superficial observer would take it for the 
head itself. In this case the labour often is lingering, 
This tumour, or portion of the uterus, is broad in the 
beginning of labour, but becomes narrower as the os 
uteri dilates, until at last it is completely effaced, the 
head either naked, or covered by the membranes oc- 
cupying the vagina. The breadth of this portion of 
the uterus, therefore, as well as the examination of the 
os uteri, will serve to ascertain the state of the labour. 

The protrusion of the membranes, and discharge of 
the liquor amnii, ought to bear a certain relation to 
the advancement of labour. Whilst the os uteri is 
beginning to dilate, the membranes have little tension; 
they scarcely protrude through the os uteri, until it 
be considerably opened. But in proportion as the di« 
latation advances, and the pains become of the press- 
ing kind, the membranes are rendered more tense, 
protruding during a pain, and becoming slack and re« 
ceding when it goes off. In the first stage of labour, 
the head will be found placed obliquely along the 
upper part of the pelvis, with the vertex directed to« 
ward one of the acetabula. The finger can easily as- 
certain the sagittal, and afterwards the lamboidal su- 
ture; the central. portion of the sagittal suture is the 
point from which we set out, and, if the finger be 
readily led to the angle formed by the posterior edges 
of the parietal bones, we may be sure that the presen- © 
tation is favourable. If, on the other hand, we can 
feel the anterior fontanelle, the vertex is generally di-« 
rected to the sacro-iliac articulation. When the pel« 
vis is well formed, and the cranium of due size, the 
head may commonly be felt in every. stage of la~ 
bour ; but there are cases in which, even although the 
pelvis be ample, it is not easily touched for some 
time. P| 
When the vertex comes to present at the orifice’ of 

the vagina, or passes a line drawn from the under edge 
of the symphysis pubis back to the sacrum, the peri« 
neum and skin near the tuberosities of the ischia be« 
come full, as if swelled, but not tense. This at first 
proceeds from relaxation of the muscles, and some de-« 
gree of descent of the vagina and rectum. .Whenever 
this is felt, we may be sure that the head is descend« 

tion. 

———— | 



t" ; but although a few pains distend the peri- 

place, the pains time ing to 
ee intle baeck, cthough the pelvw be well formed. 
Should the perineum become stretched, and the anus 
be carried forward a little during the pain, we may 
expect that delivery is at hand. If the patient have 
already born children, the child is sometimes delivered 
within a few minutes after the perineum is first felt 

iti immaterial hat posture the tis i ial in wi t 
here daring the fre stage o labour; Bat in he we 

stage, w ivery is approaching, it i 
per that she the paced on her sie, and iis usual for 

to lie on the left side, as this enables the practi- 
Seiehcs aeee dicate epdiciake Merce te 

wn w y at this time separate 
means sail odio paall Deion thee Mung 
women wish to have their feet supported, or 
against by an assistant, and it is customary to give her 
a towel to grasp in her hand. This is either by 
the nurse, or fastened to the bed-post. We must 
however be careful that these contrivances do not en- 
courage the woman to make too strong efforts to bear 
down. Week don, panel ee to pene: 7 
have a soft warm applied to the external parts, 
in order to absorb any mucus or 

2 

to lubricate the parts, are now abandon- 

oly welt prchiones Ths mentree to to 

of the uterus alone, for this is the course of 
nature, and a premature evacuation of the water either 

Examination ought, in the first of labour, to 
be seldom ; but, in the , we must 
have recourse to it more frequently ; when the 

As the feces are generally passed at this time in- 
velenterily, a sdft cloth fe to be laid on the perineum ; 
and when the second stage of labour is drawing to a 
conclusion, the hand is to be placed on this, in order 
to prevent the rapid delivery of the bead, and the con- 
sequent laceration of the perineum. This is a point 
of great importance, and which requires to be 
carefully considered by the practitioner 

The last advice to be given respecting this stage of 
Jabour is, that as we retard rather than encourage the 

accelerate the 

i E i : ' 
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neously, in such quantity. It is a minute or 
two, sometimes much A had ayia A come on. 

i this, we are to 

Soon after the birth of the child, the placenta is ex~ 
and this process is accompanied by trifling dis- 
of blood, and a little pain. However, it some- 

that it is retained, — the ee 
not be complicated with flooding. 
agreed on the propriety of introducing 
excite the uterus, and then to extract 

But if there be no flooding, many, from 
conceit of the powers of nature, are for do- 

_ It is warrantable and proper to extract 
i at the end of an hour, if it be still re- sa pteey I i 

HERE 
i 
ae Hh 7 

through the contraction into the inferior part of the 
womb, when it may be left so long as the spasm re- 
mains. Pressing on the abdomen, icularly over 
the uterus, apn gunte grplag at the womb, o— 
the abdominal position to excite action, whi 
i ane of a at does of pes. contributes 
to allay the spasm. strength is in mean time 
to be supported by stimulants; and when the attack 
has been severe, by the sedulous use of light nourish- 
ment. We must not, however, carry the cordial plan 
Siesiie en aheva to bb aucbanherna penpeetin sorthliae 
mation of the womb afterwards. 

CHAP. IIL 

Of Premature Labour, 

Parturi- 
tion. 

Wuen labour is established, it is to be conducted of prema. 
much in the same way with parturition at the full ture labour. 

-time; but the following observations will not be im- 
poe ‘The patient must avoid much motion, lest 

morrhage be excited. Frequent examination and 
every irritation are hurtful, by retarding the process, 
and tending to produce spasmodic contraction. If 
this contraction take: » marked by paroxysms of 

in, referred to the belly or pubis, little or no effect 
ing produced on the os uteri, a full dose of tincture 

of opium should be given, after the administration of 
aclyster. Severe pains, with premature efforts to bear 
down, and a rigid state of the os uteri, uire vene- 
section, and ards an opiate. The delivery of 
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The round tumour, formed by the head in natural la~ Of Parturi- 
bour, is absent, whilst we can ascertain the shape and _ tion. 
connection of the arm and shoulder. _A shoulder pre- —"y¥"—™ 
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Of Parturi- the child is to be retarded rather than accelerated in 
tion. the last stage, that the uterus may contract on the pla~ 

centa. This is farther assisted by rubbing gently the 

Of preter- 
natural la- 
bour. 

uterine region after delivery. If the placenta be long 
retained, or hemorrhage come on, the hand is to be 
gently introduced into the uterus, and pressed on the 
placenta, to excite the fibres to throw it off. We 
should not rashly attempt to remove it, for we are apt 
to tear it; neither are we to pull the cord, for it is 
easily broken. In those cases where premature. la- 
bour is connected with redundance of liquor amnii, 
it is useful to introduce the hand immediately on the 
delivery of the child, for the placenta is apt to be re- 
tained by pte home contraction. We do not instantly 
extract the placenta, but it is desirable to get the 
hand in contact with it before the circular fibres con 
tract Great attention is to be paid to the. patient for 
some days after delivery, as she is liable to a febrile 
affection, which may be either of the inflammatory 
type, or of the nature of weed, to. be afterwards no- 
ticed, : 

CHAP. IV. 

Of Preternatural Labour. 

- Order First. 

Tue breech is distinguished by its size and fleshy 
feel, by the tuberosity of the ischia, the shape of the 
ilium, the sulcus between the thighs, the parts of ge- 
neration, and by the discharge of meconium, which 
very often takes place in the progress of labour. Af- 
ter the breech has descended some way into the pel- 
vis, the integuments may become tense or swelled, so 
as to make it resemble the head. Before the mem- 
branes burst, the presentation is usually very mobile, 
and bounds up readily from the finger, but in some 
instances it is from the first firmly pressed down in 
the pelvis, and felt through the uterus very much re- 
-sembling the head. ; 

Many have advised, that when the breech present- 
ed, the feet should be brought down first ; but the es- 
tablished practice now is, when the pelvis is well 
formed, and other circumstances require speedy de- 
livery, to allow the breech to be expelled without any 
interference, until it has passed the external parts. 

Order Second. 

Presentation of the feet is known, by there being no 
rounded tumour formed by the lower part of the ute- 
rus. The membranes also protrude in a more elon- 
gated form than when the head or breech present. 
The presenting part, when touched during the remis- 
sion of the pain, is found to be small, and affords no 
resistance to the finger. When the membranes break, 
we may discover the shape of the toes and heel, and 
the articulation at the ankle. ‘Sometimes both the feet 
and the breech present. Two circumstances contri- 
bute to an easy delivery ; first, That the toes be turn- 
ed to the sacro-iliac junction of the mother; and se- 
condly, That both feet come down together. The 
best practice is, to avoid rupturing the membranes till 
the os uteri be sufficiently dilated; then we grasp both 
feet, and bring them into the vagina; or, if both pre- 
sent together at the os uteri, we may allow them to 
come down unassisted. 

Order Third. 
When the shoulder or arm presents, the case has 

the general character of preternatural presentations. 

sentation can only be confounded with that of the 
breech. _ But, in the former case, the shape of the sca- 
pula, the ribs, the sharpness of the shoulder-joint, and 
the direction of the humerus, together with our often 
feeling in our examination either the hand or neck, 
will be distinguishing marks. In the latter, the round- 
er shape and greater firmness of the ischium, the size 
of the thigh, its direction upwards, and its lying in 
contact with the soft belly, the spine of the ilium, the 
parts of generation, the size of the tuberosity of the 
ischium, and the general. shape of the back parts of 
the pelvis, contribute with certainty to ascertain the 
nature of the case, é 
In most cases where the superior extremities pre- 

sent, the feet of the child are found in the fore part of 
the uterus, toward the navel of the mother. But their 
situation may be known by examining the presenta« 
tion, 

We should be careful not to. rupture the membranes 
prematurely ; and more effectually to preserve them 
entire, we must prevent exertion, or much motion on 
the part of the mother. As soon as the os uteri is 
soft, and easily dilatable, the hand should be intro- 
duced slowly into the vagina, the os uteri gently di~ 
lated, and the membranes ruptured. The hand is then 
immediately to be carried into the uterus, and upwards 
till the feet are found. Both feet are to be gras 
betwixt our fingers, and brought down into the vagina, 
taking care that the toes are turned to the back of the 
mother. The remaining steps have been already de« 
scribed. 

But if the water have been long evacuated, then the 
fibres of the uterus contract strongly on the child, the 
presentation is forced firmly down, andthe whole body 
is compressed so much, that the circulation in the cord 
is frequently impeded, and, if the labour be protracted, 
the child may be killed. This is a very troublesome 
case, and requires great caution. If the pains be fre« 
quent, and the contraction strong, then all attempts to 
introduce the hand, and turn the child, must not only 
produce great agony, but, if obstinately persisted in, 
may tear the uterus from the vagina, or lacerate its cer~ 
vix or body. Copious blood-letting certainly has a 
power in many cases of rendering turning easy, but it 
impairs the strength, and often retards the recovery. 
If the patient be restless and feverish, or the part rigid, 
it is to a certain extent necessary and proper, and ought 
to precede an opiate, but if these states do not exist, we 
shall generally succeed, by at once giving a powerful 
dose of tincture of opium, not less than sixty or eighty’ 
drops. Previous to this, the bladder is to be emptied, 
lest it should be ruptured during the operation ; and, 
if necessary, a clyster is to be administered. The pa- 
tient.is then to be left if possible at rest. Sometimes 
in half an hour, but almost always within two hours 
after the anodyne has been taken, the pams become so 
fay suspended, as to render the operation safe, and per- 
haps easy. ; 

In some instances, when no attempt was made to 
turn the child, the uterus has burst, and the patient 
died, whilst, in others, nature has at length effected the 
expulsion with safety to the mother. _ 
A knowledge of the fact that the child may be thus 

evolved does not exonerate us from making attempts 
to turn; for although a considerable number of cases 
are recorded where it has taken place, yet these are 

A , 
7 
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Parturi- proportion to the number of presentations of the the case. It is very rare, and has even been deemed to Of Parturi- 

ban e aabpbananwtnags city, ining above 100,000 cece EAP In some instances the child has been _—_-“#0- 
—Y~—" inhabitants, the author has only of one instance , but it is most common to rectify the position of 

where this has taken place. the head, by introducing the hand. 
$d, The occiput may present, the triangular part of 

the bone being felt a os seegees It is known by its 
t ips, back, belly, breast or sides, , though , by the idal suture, its vicinity to the 
ws child lyi ma a The meee = re part of med of the 

transversely. The hip is sometimes taken for the psow-muscles, is oblique position of the head, 
Hany Aplin eta the and rela- the labour is tedious. It has been proposed, in this 
tions of the iliam. In all the other cases, the presen- case, to turn; but it is better, if we do any thing, to 

i can ify the position of the head with the hand. Na- 
i i one ture is, however, adequate to the delivery, even if not 

who is accustomed to feel the body of a child. Inthese assisted. 
same cn should be introduced, tofindthe 4th, The face may present, with the chin to one of the 

i i i is rule acetabula, or to the sacro-iliac junction, or to the pubis 
ute with regard to all those presentations except or sacrum. The first two are the best, the third is 

that of the hip, which only renders labour tediouz, and more troublesome, and the last is worst of all. 
i the practice must be determined by concomi- _If the tation be discovered early, there can be 

little doubt as to the propriety of rectifying the posi- 
fth. tion, but, if the labour be advanced, this is difficult ; and 

then it only remains that we should endeavour, if the 
The child may the head, and yet itmay be labour be severe and tedious, to make the face descend 

enon, and. give rise to painful and tedi- obliquely, by cautiously, but firmly supporting with 
aaa a finger, during the pains, the chin or end which is 

st, The forehead, instead of the vertex, may be turn- hi , in order to favour the descent of the lower end. 
ed towards the acetabulum. In this case, the presenta- the chin has advanced so far as to come near the 

is felt in the first stage high up, smooth and flatter arch of the pubis, we may follow a different method, 
i and gently depres it, which assists the delivery, for 

fontanelle, and the situation of the sutures. By degrem, generally the chin is first evolved, 

= Order Sixth. 
of the pains, the forehead either turns up Sometimes the cord descends before, or along with 

over the the nting part of the child. This has no influence 
in on the process of delivery, but it may have a fatal ef. 

fect on the child. As soon as the os uteri will admit 
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pains seem to produceno then we must endeavour to keep the slack, or re« 

i is saoweit to thet part of the pelvis where it is least liable 
pati- to be compressed ; or it will be still better to endea- 

ence to prevent laceration. If it be discovered early, vour, with two fingers, to push the cord slowly past the 
it is certainly proper to rupture the membranes, and head, and prevent it, for two or three pains, from com- 

. is easily again. 

accomplished, and which prevents much pain and fret- "Bhould this not be practicable, and the pulsation suf. 

i | : EF j : 

fulness. If this be lost, we may still give fer, or the circulation be endangered, we must accele« 
assistance. ‘The Dr. says, that in thirteen rate labour by the forceps. 
out of fourteen cases, he succeeded in turning round the Order Seventh. 
weer th ing either one or two fingers between ire 
the of the near the coronal suture andthe = The signs by which the existence of a plurality of 
‘symphysis of the pubis, and steadily, duringa children are said to be indicated, are so completely fal- 
pain, the parietal bone. writer of this ar- acious, that no reliance can be placed upon them, nor 
ticle concurs in the opinion given by that excel- can we determine the existence of twins, un- 
lent practitioner. The fontanelle, or crown of the head, til the first child be born. Then, by placing the hand 

also present, h the face be turned tothe on the abdomen, the uterus is felt large, if it contain 
iliac junction. In case i i e 2 Fe child, and by examination per » 

cond set of membranes, or some part of the child, is 
found to present. Thismode of inquiry is proper af- 

ge | ik i i every delivery. 
above. The labour is, at first, a little slower than in a IF the fat child present the herd, the econd gene 
natural , but, by degrees, the head becomes rally presents the or feet, and vice versa; but 
more the vertex descending ; and this may'be sometimes the first presents the arm, and, in that case, 
assisted, by supporting the forehead with the finger when we turn, we must be careful that the feet of the 
during 2 pain. same child be brought down. This first being delivered, 

2d, The side of the head may present. In this case the hand is to be again introduced, to search for the feet 
the is of being felt, but it is recog. ‘of the second child, which are to be t into the 

the ear. If, , it has been pres- ina, but the delivery is not to be h 
abe. pelvis, it is extremely difficult to determine T: coentfanasepipens Xbat,. after.the few child is 
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Of Parturi- born, the pains become suspended, and the second is 

tion. * 

Of Tedious 
Jabour. 

not born for several hours. Now this is an unpleasant 
state both for the patient and practitioner. She must 
discover that there is something unusual about her ; he 
must be conscious that hemorrhage, or some other dan- 
gerous symptom, may supervene. The first rule to be 
observed is, that the accoucheur is on no account to 
leave his patient till she be delivered. The second re- 
gards the time for delivering. Some have advised that 
the case be entirely left to the efforts of nature, whilst 
others recommend a speedy delivery. The safest prac- 
tice, if the head present, lies between the two opinions. 
If effective pains do not come on in an hour, the child 
ought to be delivered by turning. ; 

It remains to be observed, that we ought to be pecu- 
liarly careful in conducting the expulsion of the placen- 
te of twins. Owing to the distention of the uterus, and’ 
its continued action in expelling two children, there is 
a greater than usual risk of uterine hemorrhage taking 
place. The patient must be kept very quiet and cool ; 
gentle pressure should be pe with the hand exter- 
nally on the womb, and nd forcible attempts are to be 
permitted for the extraction of the placente, by pull- 
ing the cords. If hemorrhage come on, then the hand 
is to be introduced to excite the uterine action, and the 
two placente ate to be extracted together. The ap- 
plication’ of the bandage, and other subsequent arrange- 
ments, must be conducted with caution, lest hemor- 
rhage be excited, 

CHAP. V. 

Of Tedious Labour. 

Order First. 

Tedious labour may occur under three different cir- 
cumstances : 

First, The pains may be from the beginning weak or 
few, and the labour may be long of becoming brisk. 

Second, The pains during the first stage may be 
sharp and frequent, but not effective; in consequence 
of which the power of the uterus is worn out before 
the head of the child have fully entered into the pelvis, 
or come into a situation to be expelled. 

Third, The pains during the whole course may be 
strong and brisk, but, from some mechanical obstacle, 
delivery may be long prevented, and it may even be 
necessary to have recourse to artificial force. 

Different causes may produce tedious labour, which 
cannot be minutely enumerated in this place. Amongst 
these we may mention a slight disproportion between 
the capacity of the pelvis and the sizeof the head of 

the child, rigidity of the soft parts, unnatural strength 
of the membranes, &c. One of the most frequent is, in- 

efficient action of the uterus, during which the pains, 
though productive perhaps of considerable sensation, 
have little efficacy. or they may be deficient both in 
point ofsensation and effect. Various causes may pro- 
duce this; as for instance, premature evacuation of the 
liquor amnii, undue distension of the .womb, torpor of 
the uterine fibres, passions of the mind, &c. and it is a 
fact, that the same exciting causes may, in different cases, 
produce very different, and even opposite effects, in 
consequence of concomitant circumstances. In 
ral, it is not necessary to interfere artificially, unless the 
labour be unusually tedious, or complicated with some 
urgent symptoms. Stimulants are neither safe nor al- 
lowable, if we except the exhibition ofa clyster, to ex- 
cite the uterus sympathetically. An opposite plan is 
more useful, namely, instead of endeavouring to increase 

MIDWIFERY. 
the force, to diminish the resistance, which is most rea» Of Parturi- 

tes was well ac- dily done by venesection. Hi 
quainted with the good effect of detracting blood‘in fae "YT" — 

e cilitating labour. advised it to be n from the 
foot, but the modus operandi is the same, whatever vein 
be opened, and it is deeply to be regretted, that the opi- 
nion of this great man was ‘so long neglected.  Blood- 
letting is safe in every ease, where a debilitated consti- 
tution, or exhausted system, or previous fatigue, do not 
forbid it. In many cases, more particularly when the 
os uteri is rigid, or the’soft parts do not relax, it is pro- 
ductive of most speedy improvement. The diminution 
of resistance, and augmentation of expulsive force, do 
not bear an exa¢t proportion to each other, but the lat~ - 
ter is ina high ratio to the former, and when the expul- 
sive action is once much excited, it goes on increasing. 
«ewe principle is illustrated by the fact, that parturition 
is greatly accelerated by rupturing the membranes, and 
thereby allowing the water to run out, and the’ ute- 
rus to contract; a practice which ought not to be adopt- 
ed unnecessarily, but which, in tedious labour, is often 
attended with most raarked benefit. A change of pos- 
ture also is useful, so as to make the power of gravity 
correspond with the uterine efforts. Hence standing 
or kneeling is often of benefit ; an erect position is also 
of service, by the stimulus given to the sensible os ute- 
ri by the greater pressure of the presentation. Walking 
gives an additional excitement to the action. Another 
advice to be given is highly important, namely, . that 
when the pains are regular, but not effective, and the 
labour proves to be tedious, the os uteri should be —_ 
tly dilated, so as to be completely opened within 
‘ten to fourteen hours from the establishment of labour. 
The exact time cannot be laid down to suit any case, 
as a little latitude within these periods must be allow- 
ed, according to the state of the pains and the condition 
of the patient, and the effect prvcre Bate, on the 
os uteri. It is not meant to say that the rule is abso~ 
lute; for pains may, after continuing a few hours, go 
off for a day, and the os uteri may scarcely be affect~ 
ed. In such cases interference is improper. But if the 
pains have regularly continued,. and the os uteri have 
yielded slowly, and to an imperfect extent, and the pre- 
sentation is felt resting on it, a delay beyond 12 hours 
will generally be productive of future exhaustion /of the 
uterus. This is a principle which has most ably been 
explained by Dr. Hamilton, who has insisted on the 
great danger of allowing the first stage of labour to be 
unduly protracted. By ptessing steadily but gently on 
the anterior margin of the os uteri during a pain, with 
two fingers resting on the head, it is safely and easily 
dilated to its full extent, by persisting for several pains 
in succession, or repeating our gentle endeavour at longer 
intervals. This, especially if preceded by blood-letting, 
never fails to dilate completely the os uteri ; and those 
natural efforts of the womb, which would have other- 
wise been requisite to open the mouth of the womb, are 
spared, and the strength and force directed. to the ex- 
pulsion of the child. The pains generally become 
stronger and bearing down, not so much from the gen- 
tle stimulus applied to the os uteri, as on the princi- 
ple already laid down. . All resistance is taken away 
from the lower part of the uterine cavity, and the mus- 
cular action has only to force the head through the 
vis. Even when the necessity of instrumental aid is 
anticipated, this practice ought to be adopted ; and in- 
deed in such cases, above all others, is im t. When 
the os uteri is rigid or tumid, blood-letting ought ne- 
ver to be omitted, unless the patient be debilitated, and 

ee | 
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' above all, to the prevention of 

wien. When the pane are dein 
previous fatigue, it is generally pro- 
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means fail, or have not been r, as 
instance in consequence of previous debility, an ano- 

clyster, or opium suppository, is of benefi. if 
is state should exist, wi evacustion of the water, 

itis useful, if the o% uteri be soft, thin, and ednsider.: 
ably dilated, to the membranes. In all. these 
cases, the advice given, not to allow the os uteri 

tor = toe Seated gappeliods res peeontsc cama a time |, but ic contrace 
tion and hemorrhage are apt to follow. When labour 
is rendered tedious, by the accession of fever, or local 
inflammation, the lancet and cool air, with a laxative 
clyster, are the most useful means of relief, whilst 
timely recourse should be had to the forceps if neces. 

severe. In such cases, our 

ex- 

ertion, the ite from sufs 
fering, if that can be safely done agp grat ree 

. delivery of their 
. delivered both with facility and celerity. These two 
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not itting the first stage of labour, or the com- 
bo dilatation of the os uteri to be too long protracted, 
and afterwards having timely recourse to artificial de. 
livery. ; : 

“CHAP, VI. 

Of Instrumental Labour. 

Order First. 

. When the head of the child, and the cavity of the Of instru. 
vis, do not bear a just proportion to each other, the mental !a- 

—- : of the head may be so great as °ur- resistance to the 
to prevent the safe delivery of the child. The increas- 
ed obstacle either for a time checks the full expulsive 

' action of the womb, and ultimately unfits it for accom- 
lishing its purpose, or affords such resistance as not to 
safely overcome by the most severe efforts which are 

ultimately excited. Itis, however, a error to sup-~ 
pose, that this'is the only case requiring the aid of in- 
struments; for the resistance afforded by the soft parts, 
and various other causes influencing the action of the 
uterus, and pay tedious ae may render them 
necessary. Many females require rceps for the 

child, who afterwards are naturally 

cases have. been noticed by practical writers under the 
ode tpn bs oc preapee and arrest, the first being sup- 

F justly, to require more prompt interference 
than she gumade It is however much to be fear- 

_ ed, that, in both there is an undue backwardness to in- 
terfere, and an overweaning confidence placed in the 
powers of nature. It is indeed true, that, in many of 
these cases, the child may be at last expelled wi t 
artificial aid; but in no small proportion of instances 
there is ground to fear that it shall be still born, 
and that the mother shall sink from hemorrhage or ex- 
haustion, or have fatal inflarnmation excited. “The dan. 
os acted labour is greater to the child than 
em ; that is, the one perishes sooner than the 

other. From the tables of Dr. Breen, exhibiting the 
result of the practice in the Dublin lying-in hospital, it - 
appears that, out of 196 women w tedious Ja- 
Lour of their first child, but were delivered by the ef- 
forts of mature, 59 bore dead children; that is, three. 
tenths of the children were lost. If we come to parti- 
culars, we find, that when the labour lasted from 30 to 
40 hours, rather more than one-fifth of the children 
was lost, and 1 woman in 34 died, When it lasted 
from 40 to 50 hours, three-tenths of the children 
were lost, and one woman in 13. When it continued 
from 50 to 60 hours, | woman in 11 died, and not quite 
one-third of the children were still born. It is impos- 
sible to form a comparison of these results with those 
where instruments were employed, because they were 
always delayed long, or, when employed early, were re« 
sorted to under dangerous circumstances, In little more 
than balfacentury,780,001 women were delivered in the 
Dublin hospital, and at an average 1 child in 18 was 
still born. The death women was as 1 to 92. 
It is impossible to draw all the important conclusions 
here which migha haemo Rom these documents ; but 
the following facts cannot fail to strike the reader. In 
women who were between 30 and 40 hours in labour 
of their first child, and delivered without aid, 1 woman 
in 34, instead of 92, the av of the whole, died ; and 
1 child in 5, i of 18, If the woman have previ- 
ously born labour becomes more 
dangerous, as it must generally have arisen from the 

as exhaustion, Of Parturi- 
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Of Parturi- state of the pelvis; for in the same period 1 woman in _ liable to sloughing of the soft parts, particularly of the. Of Parturi. 

‘tion. 11 died; but the loss of children was rather less, urinary organs. Continued pressure produces swelle tion. 
“Y~" namely, 1 in 6. In the range ofthe next 10 hours, that ing of the soft parts in the pelvis, which impedes deli. “y= 

is to say, if more than 40, and under 50, were allowed to 
elapse, 1 woman in 13, and 3 children out of 10,.were 
lost. The conclusion is against delay. It is quite a 
mistake to suppose, that the application of the forceps 
by a careful practitioner is necessarily more painful or 
more dangerous than the efforts made by nature for the 
expulsion of the child in such cases. On the contrary, 
the sufferings of the mother are both shortened and di- 
minished, and her subsequent safety ensured, whilst the 
life of the child is preserved, which otherwise would be 
lost. Doubtless the unnecessary and wanton use of 
instruments is strongly to be reprehended ; but much 
and pretty long experience has convinced the writer of 
this article, that of the two extremes of premature and 
dilatory recourse to the forceps, the latter is by far the 
most dangerous, and the most to be dreaded. He is 
particularly happy to embrace the present opportunity 
of expressing his concurrence in the sentiments main- 
tained on this subject by Dr. Hamilton, the justly ce- 
lebrated professor who fills the obstetric chair in Edin- 
burgh, and to whom the profession is indebted for 
many advantages, and for none more than his powerful 
recommendation of early recourse to instrumental aid. 

To deliver precise rules for the time and manner of 
applying the forceps, which ought decidedly to be pre- 
ferred to the lever, would require a more minute detail 
than is compatible with this work, nor is it perhaps ne- 
cessary, as these are fully laid down in those elemen- 
tary books which are in the hands of every practitioner. 
The following observations, however, may be useful: 

1st, In every instance where there is reason to appre- 
hend a tedious or difficult labour, it is of importance to 
prevent the first stage from being unnecessarily pro- 
tracted. | When the pains are regular, but productive 
of little effect, the means already pointed out for procu- 
ring dilatation of the os uteri within a limited period, 
generally twelve hours, ought to be employed. 

2d, If the delivery can be accomplished by the for- 
ceps, it is possible to apply the instrument whenever 
the os uteri is completely dilated, but not sooner. 

3d, Although the last assertion be true, yet it is ge- 
nerally found that the more the head has advanced in 
the pelvis, the easier is the application of the instru- 
ment, with the exception of those cases where the head 
is firmly wedged in the pelvis. In such cases it has 
been necessary to raise it up a little. When the ear of 
the child can be felt behind the pubis, when a consi- 
derable part of the cranium corresponds to the hollow 
of the sacrum, and the perineum is touched, or a little 
pressed by the head, the case may be managed with the 
forceps without much difficulty. 

4th, A rule has been laid down, that before we apply 
the instrument we should allow the head to rest on the 
perineum for six hours ; that is, that we shall delay to 
act for six hours after action has become easy. There 
is no rule more absurd, and less to be depended on, 
for we may sometimes delay much longer ; and in other 
cases, be required to deliver much sooner. 

5th, We never ought to allow the head to remain 
long impacted, that is, much pressure to continue for a 
length of time on ‘the soft parts, nor ought we to per- 
mit the uterine action to become exhausted, far less the 
general strength to be much impaired. If we do, ute- 
rine hemorrhage succeeds delivery, or inflammation 
comes on after it, or the uterus is ruptured ; and, in the 
case of impaction, if the patient escape this risk, she is 

very. It is preceded by heat and dryness of the vagi- 
na, which indicate inflammation coming on, and, if 
celine be not resorted to, the case is likely to prove 

6th, Whenever we find that the head is remaining 
stationary for several hours, and the uterine efforts do- 
ing no good, although frequent and painful, and when 
the ordinary means advised in tedious labour prove of 
no avail, we are warranted to interfere. A prolonga- 
tion of suffering would only endanger both mother and 
child. It is no reasonable objection to this, that we 
find women continue in severe labour for some days, 
and yet not only bear the child without aid, but reco- 
ver well. ‘The fact is undoubted; but, on the other 
hand, itis no less certain that a great many such cases. 
end fatally. It is quite impossible to say where»the, 
limits of safety end, or to lay down a general rule. with 
respect to time, Regard must be paid to the strength. 
and constitution of the pans her age, to the circum-- 
stance of her being in r for the first time, the fa- 
tigue endured, the effect of the pains, and the inefficas 
cy of other means. Let us ascertain what the powers 
of nature can do so long as we safely may wait, and 
neither interfere rashly, nor delay dangerously, The- 
combination of other evils or accidents adds to. the urs 
gency of the case. 

7th, When it is quite ascertained that the pelvis is: 
considerably contracted, we ought to deliver assoou as 
the head comes into a favourable place. The 
in all probability, shall have labour sufficiently 
severe before the head have entered so far into the 

lvis, and permitting labour to continue longer is on« 
ly adding unprofitably to her eye 

8th, If the pelvis be contracted, and especially if this 
state be combined with spasmodic action of the uterus, 
the head may be very long of entering the pelvis, or 
may never descend so low as is supposed in the third 
remark. In such a case, it becomes necessary to deter< 
mine whether the forceps can be applied, or the child 
must be destroyed, by opening the head, and using the 
hook or extracting pincers. In the middle of the last 
century, long forceps was used by Dr. Smellie and 
others, when the head was high. On the Continent, 
the late excellent practitioner, Baudeloque, was, and the 
present energetic Dr. Osiander is, successful in this 
mode of using the forceps, which also has been advised 
by Dr. Hamilton, who, like Smellie, uses both a long 
anda short pair. In doubtful cases, an attempt certainly 
ought to be made to save the child; but repeated and 
irritating efforts are to be discouraged ; nor, in any casey 
are they admissible, when the conjugate diameter is de- 
termined to be only three inches. ‘The writer has seen 
persevering efforts made with the best intention, but 
ending at last in the use of the crotchet, and in the 
accession of inflammation even before the delivery of 
the child. ’ 

9th, The blades of the forceps are to be successively 
introduced along the opposite sides of the head, slid- 
ing gently, and with the utmost tenderness. ‘They are 
to be accurately and cautiously joined, and having as= 
certained that the application has been properly effect« 
ed, and the fixture is secure, extraction during a pain, 
or at intervals, if the pains have gone off, is to be made 
in the direction of the axis of that part of the pelvis 
through which the head is passing. Jn doing this, time 
is to be considered as better than force. 
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Parr Il. OF THE PUERPERAL STATE. 

CHAP. I. 

Of the Management immediately after Delivery. 

When the after-birth is expelled, it is too much the 
ractice with many to sit up in bed immediately, and 
ave the clothes shifted. Most alarming floodings, and 

other bad consequences, may result from this, The first 

thing to be done is, very slowly to remove the wet sheet 
from below the patient, she next turns slowly on her 

back, and has a bandage applied so firmly round the 

belly as to give the feeling of a pleasant support. The 

bandage often consists of a broad towel folded double, 

but it is better to have one made of stout cotton cloth, 

with tapes to tie, or buttons, with two rows of holes. 

Tt is prevented from slipping upwards and wrinkling 

by a thigh piece, and in some cases it may be necessary 
also to have a shoulder strap. Many; with advantage, 
apply under this.a compress, made of a napkin or quilt- 

ed pad. The bandage being applied, a flannel petti- 

coat, open in the middle, is next put on, and wrapt 

round the limbs, and a soft napkin is to be applied to 

absorb the discharge. If the patient be fatigued, no 

more is to be done, but if she be not, an aired shift and 

bedgown can be put on, and she is laid to rest; bit 

if a half shift be used during labour, there is sel- 
dom great occasion to change it, for several hours at 
least. Although we are thus cautious respecting speedy 
shifting en account of the effect often produced by slight 
exertion, especially after a lingering labour, or in deli- 
cate women, yet the necessity of changing the clothes, 
283 soon as prudence will permit, ought-to be inculea- 
ted, and afterwards shifting every day, and having the 
discharge washed away, morning and evening, with a 
sponge and lukewarm water. The number of bed-clothes 
must be fegulated by the season, but they never should 
be so many as to promote sweating, which weakens the 
patient, and gives a tendency to catch cold. It is usual 
to give some cordial after delivery, such as brandy or 
cinnamon-water. Unless the strength be exhausted, 
there is seldom occasion for this, and it often does harm. 
A little wine and water may be given if fatigued, ora 
little panado with wine ; or if the labour have been ling- 
ering, and there is much languor, a little Madeira wine, 
without water, is very proper. 
A stool should be procured within thirty-six hours 

after delivery, by means of a suitable doze of magnesia, 
or a little castor oil. If the patient is not to nurse, the 
laxatives should be rather brisker. c 

The urine should always ‘be passed within twelve 
hours, at farthest, after delivery, and ifthere be any diflfi- 
culty in voiding it, fomentations willbe useful. After a 
severe labour, it is necessary to be very attentive to the 
voiding of the urine and the state of the soft parts. 

The diet ought to be light, and should consist, for the 
first two days, of tea and cold toast for breakfast, beef 
or chicken soup for dinner, and panado for supper: 
Afterwards a bit of chicken may be taken for dinner, 
and, as recovery goes on, the usual diet may be return- 
ed to. In these directions, however, regard must be 
had to the previous habits and présent state of the pa- 
tient: The drink at first should be toast water, and malt 
liquor is, for some days, to be avoided ; wine, or wine 
and water, may then be allowed, if no fever be present, 
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and the amoakness on Silane Oe Shee atient requi 
it. Ina recovery, tient ma ot { 
made.on Soe third day. tae Aaton the Zaye a 
recline ona sofa. Ina day or two longer she may be 
allowed to be dressed and sit a little, but ought not to 
walk about or leave the room for some time ; even 
in summer, should not go out for an airing in less than 
three weeks. Many, before this time, do rise, and even 
attend to domestic cares earlier, but they often suffer 
very much, either from a weakening discharge or a fall 
ing down of the womb, ; Westen 

CHAP. I 
Of Tremor and Fainting Fits. 

It is not unusual for women, very soon after deli- Of Tremor 
very, to be seized with a violent shaking or shivering, 4nd faint-  - 
sometimes in consequence of rash and sudden 
to cold, after being heated with the exertion of iain, 
but often from no evident cause. Nothing, in general, 
gives so speedy relief as a pretty large dose o 
num, forty. drops, for instance, in peppermint water, 
or in a little brandy and water. At the same time; the 
patient is kept in perfect rest, and when she is inclined 
to shake, she must be held gently by an assistant, so as: 
to prevent her from doing so in a great d , Ifshe 
feel cold, and the teeth chatter, the savlnaton, of a 
warm cloth to the stomach and feet is useful. This is 
not a dangerous, and seldom an obstinate affection, If 
it, however, should be prolonged, camphor is of ser- 
vice. é nly 

. Fainting is always an alarming symptom, and when 
it occurs, the first thing to be ascertained is, whether 
there be a great discharge or flooding, in which-case the 
danger is extreme, and the treatment of this. has been 
already pointed out. It may also attend inversion of 
the womb. But some women are, after a tedious and 
severe labour, and others. even after very little suffers 
ing, liable to a short and temporary exhaustion, ap- 
roaching to a fainting fit, or very often to that kind of 

insensibility or lowness, which occurs in a hysteric at- 
tack, and like it, this is frequently preceded by an in- 
voluntary crying or sobbing immediately after the birth 
of the child, ‘This hysterical lowness is not danger- 
ous ; indeed, there is never great ground for alarm, 
whilst the pulse continues, and there is no di : 
for in this case the patient may rather be said to be in 
a state of stillness and quietness than fainting. In those 
cases where this state occurs after delivery, a few drops 
of oil of cinnamon on sugar are useful, or we give thirty 
drops of laudanum in a little brandy, or hartshorn and 
water, whilst a free circulation of air is to be preserved. 
Volatile tincture of valerian is recommended by Dr. 
Hamilton to be given, as soon as the child is born, to 
those who are subject to fainting fits, and certainly is a 
useful remedy. Pau Td 

Actual syncope is much more alarming, even when 
it does not proceed from hemorrhage, great fatigue, or 

‘any other evident cause. There have been instances of 
sudden. death following an easy labour, and in which 
no sufficient cause could be ascertained by.dissection. 
The ordinary means of exciting the nervous and vascu« 
lar system must be resorted to, and persevered in, 

ing fits. 
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CHAP, III. 
Of After Pains. 

felt in the bottom of the belly, but in different : a 

CHAP. IV. 

: Of Displac-ments of the Uterus. 
pate or Pain in the back and lower part of the belly, woe 
men strong bearing down, weakness, feeble pulse, and dis- 
the uteru. charge of blood, require examination, lest the womb 

ch time be lost, the inversion ma. 
either prove quickly fatal, or reniain during the w 

When the inversion is complete, 
the uterus is , and forms a fleshy 
yc - Ineither case, it must 

ly Ne gS cag ly ol 
general this is accomplished. it has been 
neglected and becomes chronic, extirpation has in dif- 
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treme Gogres fortunately seldom happens at first. The Of'the Pu- 

or a patient length of time complains of weakness, 
and pain in the back, a sense of dragging about the 
loins, weariness and aching about the thighs and 
lower part of the belly, and unpleasant sensations 
when she attempts to walk, particularly a bearing down ; 
and by and bye, when the womb descends lower, she 
cannot make water easily, and in the whole progress of 
the complaint the stomach and bowels are’apt to be dis- 
ordered in their functions and sensations. These 
affections of the bowels and stomach are very often pro- 
minent symptoms, leading off the attention of the pa- 
tient from the true cause, which sometimes can only be 
discovered by the examination of a skilful practition- 
er. 

This is a complaint which generally from 
relaxation, or from some exertion before the womb has 
returned to its usual size, or from its remaining for a 
length of time larger than usual. This naturally sug- 
gests a caution against rising too soon, or making any 
early exertion; and it is peculiarly incumbent on those 
who are delicate in constitution, or enfeebled by pre- 
vious disease, to be on their guard in this re 
Although, doubtless, rash management on the part of 
the midwife may occasion this complaint, yet it is 
much oftener the fault of the patient herself. It must 
also be impressed on the mind, that it may succeed a 
miscarriage, or even occur in unmarried women, 
from excessive di fluor albus, or violent exer- 
tion, when’ out of order. Rest in a recumbent pos- 
ture is of the service in the early stage. The 
bowels are to be kept in a very regular state, by daily 
doses of Cheltenham salt, or sal polychrest, in order to 
lessen the quantity of circulating fluid ; and for the 
same purpose liquids ought to be avoided, that the 
uterus may speedily diminish in size and weight. The 
diet should be such as tends to increase the strength, 
and for the same purpose, in a month after delivery, 
the cold bath a? Be employed, if no particular symp- - 
tom forbid it, e application of a proper bandage 
round the whole belly, with a moderate d of firm- 
ness, often gives great relief to the uneasy feelings ; 
and the early use of a compress over the uterine re- 
gion, so as to excite to absorption, may be useful. 
Astringent injections tend to contract the vagina, and 
are sometimes of benefit. If these means fail, then 
we must employ a y. ‘This is a complaint which 
is apt to be increased during the first three months of 
mabooreent pregnancy, but after the third month it 

mies we re is another affection which may be confounded 
with this, namely, a relaxation and protrusion of the 
vagina itself, is forms a soft swelling or promi- 
nence at the orifice of the vagina, which sometimes 
ge opens gv the opening, but oftener is more 
on the one side than on the other, or is be- 
hind. It gives no particular inconvenience, unless it 
exist in a great degree, and it usually disappears on 
going to bed. It requires the use of astringent decoc- 
tions, or alum water, externally, or employed as injec- 
tions, and the frequent application of cold water, by 
means of a § Internal astringents, such as tinc- 
peg: Z ah If the patient 

weak, rem are proper, as 
bark, steel, the cold bath, &c, In this, opis 
the former complaint, it is of great service to support 
the perineum permanently ; best mode of doi 
which, is by an elastic steel truss similar to that use 
for prolapsus ani, 

erperal 

State. 
—_—— 
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CHAP. V. 

“Of Irregularities of the Lochial Discharge. 
‘AN increased, and sometimes a continued discharge, 

after delivery, is often the consequence of getting up 
too soon, or making some early exertion. It is usually 
attended with pain in the back, and always produces 
weakness. It is to be removed by avoiding exertion, 
taking some strengthening medicine, such as bark and 
wine, and using, if it continue, the shower-bath. The 
aching pain in the back is often removed by the appli« 
cation of an adhesive or warm plaster. 

The lochial discharge is in some women very trif- 
ling, and may even stop very soon without.any bad 
effect. But when itis suddenly checked by exposure 
to cold, or other causes, most painful consequences 
may follow, such as swelling of the belly, great pain, 
sickness, and fever. These symptoms are dangerous 
at all times, but are still more to be dreaded, as they 
often attend inflammation, and indeed the two eases 
can only be distinguished by minute attention. <A 
purgative clyster should be instantly administered, a 
cloth, BENS, in oil-of turpentine, or hot fomentations 
applied to the belly, and a perspiration encouraged by 
a saline jalap, containing antimonial wine, together 
with tepid drinks. An anodyne clyster is also useful, 
and if the pain continue, the lancet must be used. In 
this disease, the suppression of the discharge is an effect 
rather than a cause, and indeed does not uniformly take 
place, for the symptoms arise from spasm of the ute- 
rine fibres. This differs from inflammation in coming 
-on most suddenly ; the pain from the first is severe, but 
it remits, or sometimes for a few seconds goes entirely 
off. But it must not be supposed that this state can 
-continue long without exciting inflammation. 

Ill-smelled discharge proceeds from clots of blood 
lodging about the womb, and requires strict attention 
to cleanliness ; it may even be necessary to wash the 
discharge from the passage, by means of a syringe. 
‘If, however, this discharge be attended with sickness 
or nausea, quick pulse, hot skin, parched hands and 
feet, thirst and want of appetite, or repeated discharges 
of blood, and pain in the lower part of the belly and 
back, then there is reason to conclude, that part of the 
after-birth remains in the womb, and great attention 
is necessary to preserve the patient. This affection 
often passes at first for a weed. 

The patient is worn out by nocturnal -perspiration, 
fever, and want of nourishment, until at length a pu- 
trid mass‘is discharged from the womb, perhaps about 
the ninth or tenth day, or even after some weeks of 
suffering, and then the patient generally recovers. 

The bowels are to be regulated, either by laxatives 
or opiate injections, according to their state. The diet 
must be light, such as chicken broth, beef tea, calf’s. 
feet jelly, arrow-root, &c. The elixir of vitriol is use- 
ful for promoting appetite and checking perspiration. 
Camphorated mixture-is of service for allaying nervous 
affections. Great attention must be paid to cleanli- 
ness and ventilation. Astringent injections, by way 
of tanning the retained mass, have been employed, and 
sometimes with advantage, 

‘CHAP. VI. 

Of Swelled Leg, 

Arrer delivery, one of the legs is sometimes affected 
with a painful swelling, which is often, though not always 

toms decline. The whole fit is usually finished with- 

correctly, attributed to some violence in the labour, or Of the Pu- 
some imprudence afterwards. It'makes its appearance erperal: 
‘about ten days after delivery, sometimes sooner or _ Stte- ; 
even later. It begins with fever, and pain in the back, 
or lower part of the belly, particularly about the groin, 
where there is considerable stiffness felt. The pain 
may gradually extend down the limb, bat more fre- 
quent it is, after these symptoms, suddenly felt in 
the calf of the leg or knee, and presently the whole 
limb, which formerly perhaps was cold, becomes hot 
and swelled. The acute pain slowly abates, but the 
limb continues tender, and can scarcely be moved. 
The pulse becomes bri se the face pale, the 
strength is greatly impaired, and frequently very co« 
pious perspiration adds to the weakness. 

The duration of this disease is variable, but in gene. 
ral it is considerable, and occasionally after one thigh 
becomes better, the other becomes affected with simi« 
lar symptoms. In one case, which lately was attended 
by the author, the inferior and both superior extremi- 
ties were successively attacked. The complaint in the 
upper parts was preceded by pain and stiffness in the 
side of the chest. There is always great debility at- 
tendant on this disease, and even a tendency to syns 
cope. 
The treatment consists‘in the immediate application 

of leeches, or of hot solution of acetite of lead to the 
groin, at the same time that a purgative is administer. 
ed. Ifthe symptoms go on, and the limb becomes af= 
fected and swelled, relief is sometimes obtained by 
rubbing with camphorated oil, or tincture of soap and 
opium; but fomentations with hot water are more 
generally useful. At the same time the bowels ‘are to 
be kept regular with cream of tartar, and sleep pro« 
cured by anodynes. When the acute symptoms are 
over, and the limb only remains weak, friction with 
the'flesh-brush is proper, and a roller should be aj 
plied with moderate firmness from the toes to the 
groin. The cold bath is useful to re-establish the health. 
The diet ought, after the inflammatory symptoms have 
abated, to be nourishing, and the re-establishment of 
the health is promoted by removing to the country. 
Tonic medicines at this period are also useful. 

CHAP. VII. 

Of Ephemeral and Remittent Fevers. 

Women, who are disturbed much in their repose, Of epheme- 
who have suffered greatly during labour, who have "land re- 
very sore nipples, who are inattentive to their diet, ™ittent fe- 
distressed in their mind, or exposed to cold, are liable “*™* 
to an attack of fever, called in this country a weed. 
The fit begins with chillness, cold feet, and violent 
trembling ; pain in the back, headach, and in some 
instances, inclination to vomit. Presently flushes of 
heat are felt, which at last become steady, and the pa- 
tient feels extremely hot and restless. In sometime 
afterwards, perspiration breaks out, continues for a 
considerable time, and at last abates, leaving the pa- 
tient free from fever, but very languid. During both 
the cold and hot stage the pulse is frequent, and there 
is thirst; but in the-sweating stage both these 

in twenty-four hours, frequently in a much shorter 
period. There may be only one attack, but it is not 
uncommon for the fits to come on every day for more 
than a week, nearly about the same time, or an hour 
sooner or later each day ; and in that case they are pre- 
ceded by coldness in the back, accompanied with ach- 
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mences about the second or third day after delivery, - 
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and consists of a cold, a hot, and a sweating stage, dur- 
ing each of which, the toms are so much the same 
with those described u the name of weed, or ephe« 
meral fever, that it is needless to repeat them. It must 
not, however, be supposed, that the fever takes place 
in every instance, more than that every child has a 
teething fever : and even in those cases where the fe- 
ver is considerable, there is very little danger. There 
can be no diffi in distinguishing this disease, for 
the breasts are full, hard, and painful, circumstances 
— = once point a « arb me 

wa preventing ‘ever, it has nm recom. 
suassiohthet the-chiel be lied to the breast as soon 
after delivery as the of the patient will per- 
mit, and this is extremely if the trial be made in 
such a way as not to fatigue her. It is also useful to 
procure a stool early, and it is even proper, where 
the patient is stout, of a full habit, and does not 

cede Sar ceohepehatiommiooeanes tadicemae mini: quantity ilk, ent swelli 
irritation of the breasts. an 

pane se apna is to be gently encou- 
il it be universal, and the patient fee) relieved, 

then it is to be lessened, and the management is the 
same as in weed. These means are to be employed to 
an extent, and with a of attention, i 
entirely to the severity of the symptoms. 

CHAP. IX. 

Of Inflammation of the Breasts, 
When, in consequence of ex 

pain and tension, occasioned 

OF the 
Puerperal 

State. 

re to cold, or of the Of inflam. 
y the retention of the mation of 

milk, in those who do not, or cannot suckle, inflamma. ‘he breasts. 
proche yaar 7g rma sete ea werbeen 
to apprehend that ration wi Pp This 
deovands eediiy haevaeon 
ling which accompany it. In some cases, th 

on. the contrary the former. become 
more severe ebd.s the j suppuration must take robbing, 
place, and .it :is, to be encouraged by bread and milk 
poultices, applied hotter than, _ If the abscess 
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be small and superficial, the spot soon becomes red, and 
at last breaks, occasioning, comparatively speaking, little 
distress, and scarcely giving any interruption to nur« 
sing. But if it be deeper, or more extensive, and the 
glandular part of the breast be affected, all the symp- 
toms are more severe, the progress is tedious, and the 
strength is apt to be reduced by fever, perspiration, aud 
want of appetite. In these cases, if the abscess do not 
point and break soon, nogood can be gained by delay, 
an opening should be made so as to evacuate the matter 
freely. This not only gives immediate relief, but pre- 
vents a farther extension of the mischief, and the foun- 
dation of future disease. In every instance, a free 
opening should be procured for the pus, and if sinuses 
form, these must be opened completely and at once. 
In unhealthy inflammation of the breast, different glands 
may successively be affected in both breasts, and slow 
abscesses form, which produce troublesome sinuses when 
they burst. In all such cases, it is necessary daily to 
examine the breast, for the constitution is apt to-be un- 
dermined by repeated attacks of shivering and fits of 
fever. The stomach is impaired, anorexia and reach- 
ing take place, and a fatal cahectic state is produced. 
These shiverings are removed by opening the abscess, 
or evacuating the confined matter, and the general 
health is restored, by laying open any sinuses which 
may form. Light nourishment, with a liberal propor- 
tion of wine, varied tonics, and the use of opiates and’ 
laxatives, according to circumstances, are proper. Ins 
durations or local affections from torpidity are benefited 
by a gentle course of mercury. When the patient can 
take nourishment, there is seldom any great danger ; 
but if she have a perpetual and intractable loathing at 
food, with diarrhoea, and especially if she be of a stru« 
mous habit, there is much ground to fear ultimately a 
fatal issue. In some instances the mesenteric glands, 
in others the uterus itself, are affected in the course 
of the disease, which may be protracted for some 
months. ‘ 

CHAP. X. 

Of Uterine Inflammation. 

Inflammation of the womb usually begins between 
the second and fifth day after delivery, but it may take 
place at a later period. It is pointed out by a pain in 
the lower part of the belly, which gradually increases 
in violence, and continues without intermission, though 
it is subject to occasional aggravations. The uterine 
region is very painful when it is pressed, and it is a lit- 
tle swelled. ‘There is, however, no general swelling 
of the abdomen with tension, unless the peritoneum 
have become affected. But the parietes are rather slack, 
and we can feel the uterus distinctly through them to 
be harder than usual, and it is very sensible. There is 
also pain felt in the back, which shoots to the groins ; 
and there‘is usually a difficulty in voiding the urine, or 
a complete suppression, or distressing degree of stran- 
gury. The situation ofthe pain will vary according to 
the part of the uterus first and principally affected. 
The internal parts become also a of a deep 
red colour,and the vagina and uterus have their temper- 
ature increased, The lochial discharge is very early sup- 
pressed, and the secretion of milk diminished or de- 
stroyed, Nearly about the same time that the local 
symptoms appear, or perhaps a little earlier, the system 
becomes affected. The pulse very early becomes fre- 
quent, and somewhat hard. The patient is chilly, or 
has a shivering fit succeeded by increased temperature 

MIDWIFERY. 
of the skin, and it is not unusual for her to be’sick, or Of the Pa- 
to vomit bilious fluid, The tongue is white and dry, 
and the urite high-coloured and turbid. ‘The vomiting’ 
in some cases continues, and the bowels are at first 
bound, but afterwards the stools are passed more fre- 
quently. If the peritoneum come to partake exten- 
sively of the disease, then we have early swelling and 
tenderness of the abdomen, and the danger is greatly 
increased. : 

This disease calls for the early and free use of the 
lancet, which is the principal remedy ; and the number 
of times that we repeat the evacuation, must depend 
upon the constitution of the patient, the effects produ- 
ced, and the period of the disease. If three or four 
days have passed over, the pulse may be full and fre- 
uent; but this is an indication that suppuration is 

going on, which will be ascertained by throbbing pain, 
&c, In this case the lancet is hurtful. Mild laxatives 
are also highly proper. Fomentations are very use< 
ful, and external irritations are likewise of benefit after 
the acute stage has been subdued by the lancet. The 
application of oil of turpentine is perhaps as useful as 
any other that can be made. Diaphoretics ought to 
be administered, such as the saline jalap, with the ad- 
dition of antimonial wine and laudanum. This is the 
best internal remedy we can employ. Emollient clys« 
ters, or sometimes anodyne clysters, give relief. In 
the suppurative stage we must keep the bowels regu« 
lar, give light nourishment, apply fomentations, and 
allay pain with anodynes. When the matter: is dis- 
charged, a removal to the country will be useful, and 
tonic medicines should be given. 

CHAP. XI. 

Of Peritoneal Inflammation. 

erperal 
State. 
—_—— 

The peritoneal lining of the abdomen, or the cover- of perito- 
ing of the intestines, may be inflamed alone; or this nealinflam- 
disease may be combined with inflammation of the mation. 
uterus. 

Peritoneal inflammation may be caused by violence 
during delivery, or the application of cold, or the in« 
judicious use of stimulants. It may not come on for 
three weeks after delivery, but it usually commences on 
the second day, and earlier than inflammation of the 
womb ; and it may often be observed, that the pulse 
continues frequent from the time of delivery. It is 
preceded or attended by a shivering and sickness, or 
vomiting, and it is marked by pain in the belly, which 
sometimes is very universal, though, in other cases, it is 
at first confined to one spot. The abdomen very soon 
becomes swelled and tense, and this state rapidly in- 
creases. The pulse is frequent, small, and , the 
skin hot, the tongue either clean, or white and dry ; 
the patient thirsty, she vomits frequently, the milk is 
not secreted, and lochia are frequently obstructed. 
These symptoms often come on very acutely, but it 
ought to be deeply impressed on the mind of the read~« 
er, that they may also me a insidiously. Wander« 
ing pain is felt in the belly, neither acute nor altoge- 
ther constant. It passes for after-pains, but it is at- 
tended with frequency of pulse, and some fulness of 
the belly, and a little sickness. But whether the 
early symptoms come on rapidly or slowly, they soon 
increase, the belly becomes as large as before delivery, 
and is often so tender, that the weight of the bea 
clothes can scarcely be endured ; the patient also feels 
much pain when she turns. The respiration becomes 
very difficult, and sometimes a cough comes on which 
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In other cases the pain is first felt about th 
of the ribs on one side, and is accompanied with cough. 

times makes little complaint. The skin is not 
hot, but is rather clammy and relaxed. Hate Phen f 
-however, where the patient complains of universal and 
oppressive heat, until toward the end, when the extre- 
mities become cold. In other instances, the Saaeee 

cooler. 

comes brown, and uniformly aphthz appear in the 
throat, and extend down the agus and over all 
the inside of the mouth. From penne of the 
stomach and bowels, it is highly probable that or- 
gans partici in the tender state, and the u 
peo wer cute bo aliied Som tbcconne week 

It has already been mentioned, that the pulse, from 
the first, is very frequent, and at that it is fuller 
meninstagts itoneal inflammation, but it soon be- 
eomes fe he thirst is not always great, at least 
the patient is often careless drink, The bowels 
are often at first bound; but afterwards, especially 
about the third day, they usually become loose, 
the stools are dark, feetid, and often .. , This 
evacuation seems to give relief. The urine is dark-co- 
loured, has a brown. sediment, and is passed fre- 
quently, and with pain, The lochial discharge con- 
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generally goes entirely off. The breathing becomes la- 

1 porious in proportion as the belly enlarges. The 
strength sinks, the pulse, always frequent, ‘becomes 
weak and tremulous,’ the throat and mouth appear 
sloughy ; perhaps the stools are passed involuntarily, 
and the patient usually dies about the fifth day of the 
disease, but in some cases not until the fourteenth, in 
others, so early as the second day. In some instances 
death is preceded: by low delirium, or stupor ; in others 
the mind continues unimpaired till within afew mi- 
nutes of dissolution, and the patient is carried off after 
a fit of a convulsive kind. 

This feyer attacks generally'on the second and some- 
times the third day after delivery ; but it has also oc- 
curred so late as after a week. The earlier it attacks, 
the greater is the danger ; and: few women recover who 
have the’belly:miich swelled. 

On dissection there is found in the abdomen a con- 
siderable quantity of fluid, similar to that met with in 
peritonitis. » The omentum andperitoneum are inflam- 
ed, but perhaps'veryslightly, and gangrene ‘is unusual. 
The ‘swelling isineither proportioned to the inflamma- 
tion'nor effusion;/nor>in-every instance dependent on 
these, but/on that inflation of the bowels which ‘results 
from the relaxation of the muscular fibres of the bowels, 
which is so common in the’ puerperal state, particularly 
in puerperal disease, The uterus isnot more affected 
than the intestines. \ In some cases the thoracic viscera 
are inflamed. ‘There isthe most satifactory evidence that 
this'disease is infectious, and also that it is epidemic 
over a’greater or less extent of country in particular 
ears, 

4 As it has been confounded by many with peritonitis, 
it is not to be wondered at if very opposite modes of 
treatment should be proposed. ‘This attempt to iden- 
tify puerperal, or, as it has been called, low child-bed 
fever, with simple inflammation, is practically of the most 
mischievous nature, and ought to be resisted by all at- 
teritive observers of disease. , 

Early and copious venesection has been strongly ad. 
vised, as the most effectual remedy ; and in a disease 
which proves so fatal under any treatment, the author 
has felt it to be his duty, even under many doubts, to 
make a full and faithful trial of the plan. The result 
‘has completely convinced him, that copious and repeat- 
ed bleeding is a most useless and a most dangerous 
practice; and if he can prevent his younger brethren 
from being led away by the plausible arguments which 
have been adduced in favour of the lancet, he shall have 
performed an important service to those who are attack« 
ed with the disease. ‘He is not inclined to forbid al- 
together the detraction of blood, but he wishes to limit 
that practice to those cases where thesyrmptoms of inflam- 
mation are the most decided, and particularly to those 
where the pain is fixed, as, for instance in the side, or 
in the uterus ; the lancet in such instances* should be 
-early employed, but ought not'to be repeated,and where 
the symptoms are‘not decided, it should be altogether 
omitted. None have recovered who have been largely 
and repeatedly bled, although the blood was such’as is 

MIDWIFERY. 
advantage, and in general gives more relief than fo« Of the 
mentations. 

If the patient recover, the bowels remain long in‘an 
irritable state, and require much attention. 

CHAP. XIII. 

Of Chronic Smelling of the Abdomen, . 
It is not unusual, if the patient be exposed to'cold Of Chronic 

al ‘disease'of ancint Swelling of 
flammatory nature, forthe belly to become’ swollen'and tbe 4>4e- 
after delivery, or have any 

prominent, with some degree of tension. This tume- 
faction arises from inflation of the bowels, and is:de- 
pendent’ on ‘some disease of the uterine appendages, 
generally of one or both of the ovaria. The connection 
‘between ‘the intestines and the uterus and ovaria, is well 
seen, both in the early weeks of gestation, and‘ at the 
menstrual period, many ‘females about that time hav~ 
ing the bowels much distended with air ; and this very 
disease under consideration, may be produced by ex~ 
posure to cold during menstruation. 

It is a complaint of some importance, not only on 
account of appearance; but also as it indicates the exis« 
‘tence of a local disease,-or change! of structure; which, 
at’ some future period, may ‘prove formidable. *It is 
sometimes succeeded by’ ascites,’ but «much more” fre-~ 
‘quently ‘by that disease’ improperly ’called dropsy of 

e ovarium, | In) some “iristances; however, ‘it ‘seems 
to be entirely dependent on ‘the state’ of ‘the bowels, at 
least no other disease manifests itself. in’ ‘future ‘life. 
When it is not symptomatic of organic affection of the 
«uterine system, it may be sometimes removed by strict 
attention to the action of the bowels, which is kept-up 
by aperient medicines, administered'so as to‘invigorate, 
and not. weaken the muscular fibres of ‘the‘intestines. 
These medicines must be varied according to their ef- 
fect, and may be combined with tonics, and uniform 
but moderate compression of thelabdomen, or long con- 
tinued friction every morning and evening. 
When it is dependent on ovarian disease, the at« 

tention a be directed to the removal of thaty-which 
is a matter of great difficulty. The present excellent 
and zealous Professor of Midwi in the University 
of Edinburgh, Dr. Hamilton, has informed the atithor, 
that he has, in some cases, been successful by employ- 
ing patting or friction externally, .and- prescribing’ the 
solution of muriate of lime. 

This chronic swelling is not to be confounded “with 
a tumefaction of a more acute nature, which sometimes 
occurs in the puerperal state, without ‘pain, or indica- 
tion of inflammation. The same* experienced ‘practi-< 
tioner compares this swelling to @ pillow of down, for, 
by pressing with the‘hand, a- similar’ soft sensation’ is 
perceived: the hand sinks,’ but the swelling ‘imme- 
diately rises on removing the pressure. ° It'is consider- 
ed. as'a fatal symptom. 

CHAE. hye ee 

Of the Signs that a Woman has been recently delivered. 

‘met with in inflammation, and all the recoveries he has 
met with, have been amongst those who either were not 
bled at all, or only once, and sparingly. 

It is sometimes an object of great importance in Of the 
medi¢al jurisprudence, ‘to determine whether a woman signs that a 
‘have lately been delivered of a ‘child. © This can be woman has 

Laxatives, bark, and light nourishment, to support -done by exantination of the breasts, the external ap- been re- 
the gth, are the most useful internal remedies. In — pearance of the abdomen, and the condition of the ute- pao 

rus and vagina, We find the labia and vagina relax- 
ed, somewhat tumid, and of a deeper red than usual. 
The perineum is generally injured, or the fourchette 
at least is torn. There is a sanguineous discharge. 

the more advanced stages; wine, to act as a cordial, and 
opiates, to allay irritation, will be useful. : Blisters have 
been advised, but they “are more injurious than bene- 
ficial, The application of turpentine is ‘certainly of 

= 
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262 , MILAN. 
Milan. high: and the roof itself is covered with blocks of 

marble, so closely cemented together by a hard and 
durable substance, as to appear one entire piece. The 
principal tower, crowned by a balcony, and ascended by 
468 steps, is 400 feet high, affording a magnificent 
prospect of the city below, surrounded by a fertile 
country and picturesque mountains. Although this 
church was begun in the year 1386, the facade, 
presenting a great variety of ornaments, was never com- 
pleted until Bonaparte, having resolved that it should 
be finished in an elegant manner,employed a great many 
workmen on it. About 4000 statues adorn the exte- 
rior and interior of the cathedral, some not exceeding 
a foot in height. One by the sculptor Agrati, repre- 
sents St. Bartholomew, who was flayed alive, holding 
up his own skin as a drapery. It is of white marble, 
inscribed, Non me Prawiteles sed Marcus finxit Agrati, 
and is esteemed a chef d'cuvre of sculpture by the 
Milanese, But it would certainly be more suitable 
for an anatomical theatre, than to ornament the inte- 
rior of a place of public worship.. Two large pulpits 
eccupy the sides of the chancel, and near them isa 
fine organ. Among the other more remarkable ob- 
jects, is a subterraneous chapel,’ the place of sepulture 
of Cardinal Borromeo, Archbishop of Milan, who died 
in 1584. Seven bass reliefs of silver, forming seven 
sides of the chapel, represent the principal incidents 
of his life, executed in a masterly. manner: and his 
body reposes in a shrine, formed of large pieces of 
glass, with edges of silver gilt. It is arrayed in his 
pontifical habit ; the face exposed, and exhibiting -a 
mortifying spectacle amidst so much grandeur. His 
hands, in silk gloves, hold a cross, ornamented with 
diamonds, and a brilliant crown is suspended over his 
head. The quantity of precious substances buried 
here exceeds belief. The treasury of the cathedral 
besides, contains immense riches in precious stones, 
gold, and statues of massy silver. Buta large propor- 
tion of the revenues having been withdrawn by the 
French for more useful purposes than sustaining eccle- 
siastical pomp, the former splendour of this cathedral 
is diminished. 

In its environs is the church of Santa Maria de Morti, a 
small oratory, which is entirely ornamented with pictures 
framed of human bones. The church of St. Ambrose, 
who was Bishop of Milan in the fourth century, and 
author of very voluminous works, is said to be reared on 
foundations coeval with himself. But the present struc- 
ture belongs to the ninth century, and if its doors of 
bronze be of the same date, they must be different 
from those which that celebrated father closed against 
the emperor Theodosius. The pavement is of fine 
mixed marbles. The vault of the choir is of Mosaic; 
and the great altar under which the body of St. Am- 
brose rests, is supported by four beautiful columns of 
porphyry, enriched with precious stones. The other 
churches of San Vittore, Santa Maria della Grazie, 
San Lorenzo, San Celso, are remarkable for size, anti- 
quity, architecture, or paintings. That of San Fran- 
Fee Maggiore is the largest of the modern churches of 

an, 
A considerable number. of years ago, this city con- 

tained 50 monasteries and 62 nunneries. The people 
are very devout, for it is common to see a madonna in 
diffe shops with a lamp burning before the image 
until @¥ening. ‘ 

There are many charitable establishments here, in- 
cluding hospitals, sehools, and colleges. ‘The Great 

Hospital, which receives patients of both sexes, isa Milan. 
spacious building, with a court of above 300 feet =~ 
square, lined with a double ico, supported above 
and below by columns of different orders. The whole 
can accommodate 1500 patients, or even 2000 on ex- 
traordinary occasions. Great ‘ions are performet 
during summer, under a portico open to the street, 
where the groans of the sufferer are audible to the 
passengers, and his person would be exposed to their 
view were it not concealed by the surrounding crowd 
of students. A smaller hospital, containing only 40 
beds, is better managed: and there is likewise a mili- 
tary hospital. The Lazaretto, environed by a ditch or 
canal, is a vast quadrangular edifice, 1250 feet in 
length, and 1200 in th, all of brick, containing 
304 rooms, with fire-places. A chapel is so contrived 
in the centre of its court, that divine service may be 
seen by the sick from their beds. ; 

The college of Brera, once belonging to the Jesuits, 
“was more lately denominated the Palace of the Sciences 
by the French, because physic, sculpture, architecture, 
painting, and engraving, are taught init. This edi- 
fice has a square court, exhibiting two stories, the one 
supported by Doric, the other by [onic columns, which 
are connected by a grand staircase. Here are ee 
collection of machines, for illustrating the physical de- 

ent, an observatory, a library, together with a ca- 
inet of 12,000 medals, and a botanic garden, 
There are several libraries in Milan, of which the 

chief is that of the college of Brera, and the next, 
the Ambrosian, founded by a cardinal of the Bor- 
yomean family, a nephew of the archbishop above 
mentioned, in 1609. its contents exceed 40,000 print- 
ed volumes, and 15,000 manuscripts, the former ar-~ 
ranged in a spacious gallery, the latter in a separate 
apartment. Though open daily, and considered «a 
public establishment, this library is always’ under the 
direction of the head of the family as its property. 
Many valuable writings were preserved in it, such as 
a translation of the works of Josephus, executed 1200 
years ago on the bark of a tree ;. Virgil’s Works, with 
Notes by Petrarch; those of G of Nazianzen ; 
twelve volumes of mathematical, mechanical, and ar- 
chitectural drawings, by Leonardi de Vinci: But the 
most valuable portion was carried to Paris along with 
the rest of the plunder of Italy, and it is yet unex~ 
plained what has been restored. A library belanging 
to the monastery of St. Ambrose is very rich in Latin 
manuscripts, besides a prodigious collection of charters 
and diplomas, some of which ascend to the eighth cen- 
tury, the whole being in excellent arrangement. 

Literature has been successfully cultivated in Milan ; 
besides Alciati, Beccaria, Carli, Verri, and other authors 
in history and political economy, this city has been em-_ 
bellished by the names of Pini, Landriani, Frisi, and . 
Donna Maria Gaetana A gnesi, in the sciences. ala 
nesI.) Many valuable works also have issued 
press of Milan, among which may be named the Histe- 
rians of Italy, in 25 folio volumes by Muratori, pub- 
lished in the earlier part of last century, and the Classi- 
cal Ftalian authors on Polilical Economy, in 48. octavo 
volumes, published in the earlier years of the present 
century. é : 

The theatre della Seala, which is one of the largest 
in Italy, was built partly by subscription in 1776, 
on a magnificent A great vestibule leads to. 
the pit, and two fine staircases ascend to the boxes, 
of which there are five rows, besides a sixth, or gal- 

OE 
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its history ascends to a very ancient date; and none Milborne 
has been more exposed to the competition of contend- I 
ing powers ; it is stpposed to have been founded by Milford. 
the Gauls two centuries later than the building of 
Rome, whose early history, however, rests on the most, 
uncertain data. In times, it has belonged to 
Spain, Austria, and France; but, although taken and 
re-taken several times since the French revolution, it 
was ab without bloodshed. When the kingdom of 
Lom was formed by Bonaparte, he was crowned 
here with the iron crown of the ancient kings of 
Lombardy ; and thenceforth Milan was consid the 
real a Italy. By his order, the fortifications 
were di tled, and he built a triumphal arch of 
white marble, to record his own Longitude 
of the Observatory, 9° 11/ 45” east, and Lati 45° 

MILBORNE Port, isa borough-town of England, in 
the county of Somerset. It is situated at the foot of a 

hill, on the river Ive, principally on both sides of 
the high-road from Yeovil to Shaftesbury. The church 
is a neat edifice, built in the form of a cross; but the 

i isposed in four streets, are, in ge- 
neral, a eg ey built, and detached from one another. 
The guild-hall isan ancient building, with a door-case, 

of Saxon, and partly of Norman architecture. 
t has considerable manufactures of dowlas, ticking, 

stockings, and shoes, which employ a number of 
The population of the and , in 

1811, was 224 inhabited houses, 132 ilies, and 1000 
inhabitants, See Collinson’s History and Antiquities of 
Somersetshire, vol. ii. ; and The Beauties of d 
and Wales, vol, xiii. p. 524. "ter 

MILE. See Measures, Vol. aig > 496. 
MILDEW. See Acnricutture, Vol. I. p. 292. 
MILFORD, or Mirrrorp-Havey, is the name of a sea« 

- 28/2” north. 

It has sixteen creeks, five bays, and 13 roads. It is 
regarded as the safest and most commodious in the 
world, and is of holding a thousand sail in per- 
fect security. town consists of three streets, ex- 

ing from east to west. The church, which is a hand« 

neat Two batteries, each mounting seven 
guns, have also been erected for the defence of the 
town. 
The principal trade of Milford consists in its South. 

Sea whale-fishery, which has been successfully 
cuted by a colony of Quakers, from the island of Nan- 
tucket. Tae Se Ree eae ae we 

yard was formed at the suggestion 
Lord Spencer, and several i 

‘ales. Vol. xviii, p. 7 : 
See Mapicine, Woh xiii, p. 
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MILITARY TACTICS. 
nistory. "Tye art of war may be considered as coeval with the 
—_™ history of the world. The evil passions inherent in hu- 

man nature,—hatred, envy, covetousness, ambition, and 
revenge, first gave birth to this destructive art, which; 
however. rude in its commencement, has, in the course 
of time; gradually advanced to the importance and dig- 
nity of a science. 

Rarly pro- ~ At first, the art was probably limited to the display of 
gress of the individual strength, courage, and address, in wrestling, 
art of Ware oxing, and the employment of the most simple offensive 

arms. But as civilization advanced, and societies became 
more extensive, larger bodies of men were employed in 
warlike enterprizes ; the advantages of a certain degree of 
order and combination soon became obvious ; and ex- 
perience gradually suggested the use‘of various instru- 
ments, to render more efficient the natural force and ac- 
tivity of the limbs in close conflict, or to annoy the ene- 
my from a distance. The art of war now attained to 
that state nearly, in which it is still found among the 
Asiatic tribes, consisting of a mass of rude Ann 
which could scarcely yet be honoured with the name of 
science. Meanwhile; there arose men of great talents 
and iambition, who, being occupied during the greater 
part of their lives in warlike enterprizes, brought the 
art to\a'greater state of perfection, and made use of it 
‘as the instrument of their glory and aggrandisement. 

Persians, © Guibert distinguishes five or six great epochs, in 
Egyptians, which important changes were effected in the’principles 
Greeks,and of military tactics... It was among the Asiatic nations, 
Macedoni- and particularly among: the» Persians, that .the art ap- 
wig pears'to have first assumed a systematic form. e 

Egyptians, attached to the peaceful sciences, made lit- 
tle progress in the military art; and excepting under 
Sesostris, they never were a conquering people. After 
the» death of Cyrus, the military art passed to the 
Greeks ; and this brave and ingenious people reduced 
it to systematic principles, and brought it to'a great de- 
gree of ee Alexander extended it still farther ; 
and, in-his time, the Macedonian phalanx was esteem- 
ed:themost perfect ‘order of battle which had’ ever 
been invented by military science. 
- ‘The principal weapon ofthe Greeks was the spear 
or pike, which they used with great skilland dexterity. 
When .in order of battle, the Greeks'and Macedonians 
were frequently drawn upon a depth of sixteen, and 
even’ thirty-two men, placed’ in ‘files, one behind ano- 
ther.-» This deep: and: dense order, while it could be 
perfectly preserved, enabled them not only to resist the 
most vigorous attacks of their enemies, but’to penetrate 
and lay open whatever opposed them.. 
- 'Phe-Romans adopted other arms, and a different mode 
of fighting. ‘Their favourite weapon was ‘a short ‘cut- 
and-thrust sword, easily manageable in the hand, and 
admirably adapted to’ give effect’ to the courage and 
activity of their soldiers in close conflict. They reject- 
ed the dense order of the Greeks, as incompatible with 
the use of that ‘weapon, and drew up in long full lines 
ef-three men in depth; much the’ same as:in our pre- 
sent European armies ; with: this’ difference, that the 
wien were-arranged not in files one behind another, as 
is now done, but each man in the succeeding rank: was 
placed diagonally, so as to coyer the interval between 
the two men in the rank before them. Besides, the 
Roman soldier, in order to have the full play of his short 

The Pha- 
janx. 

The Ro- 
mans. 

_ Greeks and Romans. Their admiration of the ancients 

sword and buckler, required a great deal more room in History: 
all directions than either the Racedoniin or modern 
European soldier. Such were the arms and discipline 
of the Romans, which, seconded by their courage and 
skill, enabled them to triumph over the Grecian pha- 
lanx, and to maintain for ages the sovereignty of the 
world. 

During the decline of the Roman empire, the science Decline of 
of military tactics was almost entirely neglected, and Military 
the empire itself gradually became a prey to those nu- Tactics. 
merous swarms of barbarians whom fre hapes of plun- 
der invited to its conquest. For along period, the mi- 
litary history of oa Hs only presents to our view ar- 
mies with little discipline and less science ; battles gain- 
ed by numbers, by valour, or by chance ; and conquests 
equally rapid and destructive. Even the invention of 
gunpowder, although it necessarily occasioned consi- 
derable changes in the mode’ of fighting, does not ap- 
pear to have immediately led to any very important 
improvements in tactics. 

Maurice, Prince of Orange-Nassau, and Gustavus Their re- 
Adolphus of Sweden, are justly considered as the fa- vival by 
thers of modern military science. Both were men of Maurice of 
perc, and research, as well as of genius; and both Orange- 

ye 
caret 4 . - 2 Nassau, ar studied the art of war in the writings of the and pa 

indeed, was perhaps carried to excess, and led them to ovina 3 
the servile adoption of principles, which were no longer : 
suited to the times; or to the arms then in-use, But 
there is no doubt, that we are chiefly indebted to them : 
for the revival of military tactics and discipline. They : 
kept up the acing in favour of the dense order of 
battle, and the use of the pike ; but, on the other hand, 
they shewed the advantages of the oblique order, and 
invented the present grand basis of military operations,— . 
a triangle resting on a chain of magazines ; besides in- 
troducing many other minor improvements in the dis- 
cipline and disposition of the troops. 
, After the death of Gustavus, Bernhard, Duke of 
Weimar, Horn, Banner, Torstensohn, Turenne, Monte- 
cuculi, and others, fought with success according to the 
principles of their master ; and the art of war continued 
in-certain respects’to' improve, This, as Guibert ob- 
serves, was the age of great generals, commanding 
small armies, and doing great things. Some circum- 
stances, however, still concurred to retard the progress 
of military science: among which may be reokoned the 
servile adherence to the ancient tactics, the prejudice in 
favour of the dense order, and the oT. 3 of the 
pike, which even the celebrated Montecuculi used to 
call the queen of arms. 

Towards the end of the seventeenth, and’the begin- Further 
ning of the eighteenth century, great improvements progress 
were made in certain branches of military science, while the milita- 
‘others were almost-entirely neglected. Cochorn and *Y "tn 
Vauban brought the art of attacking fortified places to a 

Disciples o: 
Gustavus. ” 

The art ef defence, however, was far from dagciy haba 

ch more 
igi~ 

easily supplied and put in motion; and the duties of 
1 
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MILITARY ° 
a general were more licated and more difficult. 

Condé, Luxembourg, M , Eugene, anda few 
other § of talents, were able to 
move masses; but men of inferior genius sunk 
under the weight. . 

Sufficient justice, we think, has never been done to 
the talents of Marlborough, unquestionably the first 
commander of his age. consummate skill which 
he displayed in the conduct of large armies ; the cor- 
rectriess of his cotp-d'eil in chusing positions, and dis- 
covering the weak points of the enemy; his quickness 
in detecting the faults of his antagonists, and the rapi- 
dity with which he took advantage of them ; above all, 
the uniform and brilliant success which attended all his 

fprizes, attest the pre-eminence of his military 
nius. “But neither Marlborough, nor any of the other 
generals of his time, can be considered as inventors in 
the art of war. RL Age have made a more or less 
skilful use of the principles already established ; but 
none of them appear to have introduced any thing new, 
either in the organization of armies, or in military tac- 
ties. 

At this period a great schism prevailed in the opi- 
hions of military men, with to the changes ne- 
cessary to be introduced, in uence of the use of 
fire arms. All Europe was divided on the question, 

Settled exptabig Ca voyh too naach ote Gasca. |, as in too much to c- 
tive effects of artillery ? is question was discussed 
in various writings, without producing any settled con- 
viction. The alier F his columns, 

Saberys"ed Bs eben! gubohe shay pustinats. The : opinion e 
me rt te Pit hy gh = 2 ek ap oe the pike, 
and forming the phalanx. e war of the Succession, 
arid that of 1738, were conducted upon these unsettled 
pn et hg eae forming on a depth of from 

to six, and the officers of the old school demanding 
the resumption of the pike, which Vauban had brought 
into disuse. 
We now that period, however, when the 

science of mi tactics assumed a more decided and 

who possessed a considerable 
of modern manceuvres, ed actions 

But Charles was too limited 
in réspect of his means ; and his career, however bril- 

Meanwhile, a new was formed on the banks Frederick 
of Prussia. of the Oder and the Spree, whose sovereigns having hei- 

ther commerce nor maritime er, devoted themselves 
to the creation of a formidable military force, which 
should enable them to assume an imposing attitude 

the E powers. Frederick 11. comy 
the which tiad been chalked out by his 
ele er doubled Stepan ai his troops, 

proved discipline, and invented a system of 
tactics almost entirely new. He was perfectly well ac. 
quainted with the state of the military art among the 
ancients, and his genius in discovering and 
bringing to such mancuvres as were best 

VOL. XIV. PART. 1. 
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to modern warfate. His efforts were amply History: 
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rewarded by his first suctesses in the field. But even 
during peace these efforts were not relaxed. He form- 
éd camps at Spandau and at Magdeburgh ; exercised 
his troops continually in the most scientific and effec: 
tive movements ; rectified whatever experience shewed 
to be defective ; and introduced an incredible degree 
of decision and celerity in the execution of all the ne- 

manceuvres. 
During the seven years’ war, the efficacy of — 

line and tactics, under the conduct of genius, was fully 
evinced. In the war of mancenvres, as may easily be 
conceived, the king of Prussia was eminently. success- 
ful. He was frequently defeated in pitched battles ; 
but he seemed to rise, like Atreus from the earth, with 
fresh vigour and renewed courage ; and it was remark- 
ed, dist be never was more formidable than when his 
enemies believed him to have been effectually crushed. 
Such was thé state of discipline to which he brought 
the Prussian , that they uently made forced 
marches, lost a battle, left behind them the ter part 
of their cannon, and took up a position at the distance 
of a couple of leagues from the field where they had 
been defeated. 

But the merit of the king of Prussia does not rest en- 
tirely on the improved discipline of his troops ; his 
nius was equally occupied with the scientific principles 
of mili movements ; and the Prussian tactics have 
accordingly been considered as forming an era in mili- 
tary history. Frederic shewed that the movements of an 
army of 100,000 men may be reduced to rules as simple 
as those of an army of 10,000 ; and that having once dis. 
covered the spring which regulates the movements of a 
single battalion, it is only necessary to combine a number 
of springs, and to handle them with skill. He has 
been considered as the real inventor of light, or flyin 
artillery ; buat his inventive genius chiefly distinguish 
itself by his improvement of the oblique or angular or- 
der of battle, principles of which he studied pro- 
foundly, and carefully explained its mechanism to his 

From the time of Frederick, it does not appear tous 
that any very important improvements have been made 
in military tactics. During the late wars, indeed, the 
French adopted a mode of fighting in some respects 
new ; but this was a necessary consequence of the cha- 
racter of their troops, and their imperfect state of discip- 
line. Instead of lines, that could with difficulty be pre- 
served in the face of an enemy superior in discipline to 
themselves, they formed close columns. Their battles 
also were reduced to attacks on certain points, and 
sometimes on one only. By brigades constantly suc- 
ceeding each other, and troops supplying the 
lace of those who had been driven back, general- 
Pd succeeded ultimately in forcing the point attacked. 
n their movements, whatever was lost in regularity 

and precision, was am Apres ea peer d increased ve- 
locity. To the rapidity, indeed, with which their 
movements were they were indebted for much 
of their success. They also derived t advan 
from the employment of numerous Todies 
troops of various descriptions, and the i ved and 
extended use of flying artillery. In thir bats, to, 
os Mepeeg kept a large body of reserve, 
of the best troops, and commanded by an able general, 
which, on more than one occasion, was the means of 
recovering a battle which was considered as lost. 

The Frenth likewise introduced considerable changes 
in the subordinate arrangements of the army during a 
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campaign, . Their wants were supplied by requisition ; 
and when they entered a country, they had little or no 
baggage. By abandoning the old system of forming 
depots and magazines, they certainly exposed their 
troops to famine, want, and disorder; but with all 
these inconveniences, they appear to have reaped very 
important advantages from this mode of supplying ther 
armies. Their movements could not be anticipated 
from the magazines they had formed, and the position 
of their depots ; and their route was not liable to be re- 
tarded by the attention which it would have been ne- 
eessary to pay to these objects. The inroads of the 
French armies, therefore, were unexpected, and their 
progress rapid. They calculated only upon success ; 
and they generally obtained it by the celerity of their 
movements, and the boldness and enterprise of their 
plans. At the same time it must be observed, that as 
they generally put every thing to hazard, and neglected 
or despised those precautions which frequently, mitigate 
the consequences of bad success, their defeats were al- 
most always attended with the most disastrous results. 
Excepting under Moreau, and one or two other ge- 
nerals, who were attached to the principles of the old 
school, we seldom find a French army making a skilful 
and scieutific retreat. 

The apparent want of discipline among the French 
eir frequent abandonment of the ordinary 

rinciples of tactics, and their extraordinary successes, 
ine induced many superficial writers to talk lightly 
of the whole system of tactical rules and regulations, 
which science os suggested, and experience improved. 
We suspect, however, that they have not paid due at~ 
tention to the real state of the circumstances. The 
truth is, that, excepting at the earliest period of the re- 
volutionary war, the French troops never wanted dis- 
cipline, but, on the contrary, they possessed that requi- 
site in a very high degree. They had also the advan- 
tage of a great number of skilful officers, educated in 
the very best school, that of actual service. In the 

Part I. 

Secr. I. Of the Composition of an Army. 

An army consists of an indefinite number of armed 
men, assembled together and placed under a certain 
state of discipline, for the purpose of carrying on war. 
It may be divided into Infantry, Cavalry, Artillery, 
and Engineers. 

The infantry consists of regular infantry of the line, 
and light-infantry. The infantry of the line was for- 
merly divided into grenadiers, fusiliers, and musque- 
tiers.. This division was founded upon certain differ- 
ences in their arms and modes of fighting, and is now 
no:longer in use. The grenadiers, however, are still 
retained in all services ; they are selected for their size 
and strength, and are principally employed in enter- 
prises requiring great force and courage. 

The arms of the infantry consist of the musket and 
bayonet ; formerly they had also side-arms, but these 
were found to be more ornamental than useful. The 
proper length and construction of the musket have not 
hitherto, perhaps, been precisely ascertained ; the prac- 
tice of. different nations varies in this respect ; but the. 
perfection of this weapon consists in the largeness of its 
calibre, its durability, its projectile force, and the cor- 
rectness with which it carries the bullet. The utility 
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dressing of their troops, as well as in the execution of 
various manceuvres, they threw aside ev thing that 
was useless or unimportant, and retained only that which 
was essential, frequently simplifying the principles, and 
accommodating them to the genius of the nation, and 
the character of the troops. 

The German system of tactics, as established by 
Frederick of Prussia, although undoubtedly, in some 
particulars, susceptible of modification according to cir- 
cumstances, will still be found to exhibit the funda~ 
mental principles of military science. In this article, 
therefore, we shall endeavour to present our readers 
with a compendious view of those principles, following 
chiefly the order adopted by Mauvillon, in the third part 
of his Introduction to the Military Sciences. Atthe end 
of the article we shall also subjoin a list of writers, 
whose works we have occasionally consulted, and te 
whom we would refer such of our readers as are desi« 
rous of acquiring more minute information on the subs 
ject. > 

Writers on military tactics have generally divided 
the subject into two parts. The first, or Tactics strictly 
so called, relates to the composition and discipline of an 
army, and to those dispositions which are requisite for 
its security and regular supply, and to render it efficient 
for service, without an immediate reference to the ac- 
tual presence of an enemy. Under this head are also 
comprehended practical tactics, or the rules to be ob- 
served in the conduct of detachments, and also castra- 
metation, or the art of encamping on the field. The 
second explains the general principles upon which the 
operations of an army are conducted against an enemy 
in the field; or, what is technically called Strategics, | 
This division of the subject has been objected to by 
some; but for the sake of method, we have resolved 
to adhere to it, although we are willing to admit that 
pi! nes of each division have not been very precisely 
efined, 

Tactics. 

of the musket, as a warlike weapon, has been greatly 
increased by the addition of the bayonet, which enables 
troops thus armed to come to close combat. The use 
of the bayonet was first introduced by the French, 
about the end of the 17th century, and it has since be- 
come general. 

To enable the soldiers to use their arms, and at the 
same time, to render the enemy’s artillery less destruc- 
tive, the infantry is placed three deep, so that they can 
fire at once and behind each other. Each man occu- 
pies a space of about two feet in rank and file, a suffi- 
cient interval being left between the files to admit of 
the freedom of individual motion. . 

As in the case of individuals, all kinds of troops can 
attack and defend themselves only in front. Every 
number and description of troops, therefore, must be 
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placed so as to attack in front, and to be liable to be . 
attacked in front only. : 

_ Their arms afford the infantry a twofold mode of 
fighting. They either endeavour to throw the enemy 
into confusion by their fire, or they march rapidly upon 
him, charging with the bayonet, in order to break his 
line. As the firing generally carries off so many of the 
troops, that a part of the line is either entirely broken, 
or much weakened, before the armies approach near 
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ous 
the bayonet has always 
cisive weapon, as they have always, indeed, been dis- 
tinguished for their courage ind opens 

In order to facilitate the government and movements 
of an army, it is divided into small bodies of men, cal- 
led battalions, consisting of from five to seven hundred 
men. Each battalion is provided with two field-pieces ; 
and when several battalions are placed together, they 

as much distance between them as is necessary 
ee eee 

persons to ride through conveniently. With cannon a, 
attached, the i between battalions is twelve 
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may always form one connected line, impenetrable to 
the sttacks of the enemy. fo 

4, Infantry are behind rivers, morasses, ra- 
ee eee ee eee 
ofthe enemy. For this , it is by no means 
eo ag = em omelet em ip 
only to be posted so as to keep all those places where 
the enemy can effect a ge, at the distance of a 
short gun-shot, under their fire, and that fire, if pos- 
sible, a cross one. 
The infantry, lie in the field under tents, 

which are carried on waggons, or on horse- 
back. Every battalion carries along with it two field- 
pieces, and the n ammunition. As in the course 
of an active campaign, are not quartered in towns 
and villages, they must also carry along withnthem se- 
veral other articles, which swell their bag- 

to such a considerable bulk, as frequently proves 
an impediment on service. 

Of light infantry there are a 

Of the 

tion of an 
Army. 

tt many different Light ia- 
kinds, with an almost endless variety of designations ; fantry- 
such as riflemen, sharp shooters, or tiralleurs, chasseurs, 
voltigeurs, &c. In some services, the of certain 
nations are ially destined to the duties of light in- 
fantry. Light infantry differ from reguiar infantry, 

incipally in their arms, equipments, and mode of 
ting. In their arms there is less difference now 

than formerly, only that those destined to act as rifles 
— are armed om oe of common fire-locks. 

ir is less bulky that of the regular in- 
fantry, ad they have no field-pieces attached to their 

ions. Their mode of fighting is less regular than 
that of the infantry of the line, and requires more in- 
dividual skill and rare In what is called the 

ite guerre, especially in mountainous countries, this 
Soke of ‘A most eminevtly useful. In the 
late war, the French a to have ht the light 
infantry ane (for which the character of the 
seems iarly adapted,) to ection. It 
quently happened that thaie tenet ee were enabled, 
by the vivacity of their movements, to harrass, exhaust, 
and ultimately subdue more numerous bodies of regular 

The cavalry are com 
The former may be divided into cuirassiers and dra- 

The cuirassiers only have defensive armour, 
viz. a cuirass or iron mail, whieh protects the breast and 

cuirass is of little use, and, on the contrary, proves a 
. The 

of heavy and light horse. Cavairy. 
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tack of batteries. The: celerity with which they.are 
enabled to perform their manceuvres, renders, them 
peculiarly well calculated for all decisive movements, 
such as cutting off or turning the enemy, falling unex- 
pectedly on his flanks or rear, &c. 

Dragoons were originally a mounted infantry, who 
were employed in all enterprises requiring speed. They 
sat on horse-back, but frequently fought on foot. Even 
to this day, they are still armed and exercised with a 
view to being employed as infantry in a case of neces- 
sity ; but they are almost never used as such, and are 
therefore to be considered solely as cavalry. In default 
of light horse, their duties must often be performed by 
the heavy dragoons. 

The cavalry carry their tents on horse-back along 
with them. ‘The horses stand in the field, in the open 
air, and are picketed in lines before the tents in which 
the riders lie. As the cavalry have no cannon, and 
carry almost every thing they. want upon their horses; 
in which care must be taken not to overload them ; 
they are, on this account, not liable to have their mo- 
tions impeded by their baggage. ‘They are more fre- 
quently, however, embarrassed by the care of provid~ 
ing for the maintenance of their horses. They must 
provide forage for themselves, taking it either from the 
fields in summer, or from the magazines or villages in 
spring and autumn. The former is called green, the 
Jatter dry forage. 

. The light cavalry have smaller horses, lighter arms and 
accoutrements, and. less baggage than the heavy horse, 
In foreign services, particularly the German, the light 
horse are generally called hussars, and are clothed in 
a manner corresponding to the name. In the British 
service also, there are several regiments of. hussars,, 
The mode of fighting peculiar to the light cavalry, con- 
sists generally in constant skirmishing, either advancing 
or retreating.. But when well disciplined and efficient, 
they should be able, when necessary, to charge in close 
order, and to-execute all the mancenvres of the heavy 
cavalry, , 

The following are some general rules for the service 
of light troops, whether infantry or cavalry. 

1. They should keep as near the enemy as possible; 
in order to ascertain the intention of all his movements ; 
and; 2. They should: follow him in.all his movements. 
3. They should constantly engage in enterprises against 
him, by carrying and occupying posts, intercepting con- 
yoys,; destroying magazines, harassing the enemy on 
all sides, and carrying off stragglers, &c. 4. ‘They 
should pursue the enemy when beaten, and hinder his 
pursuit when victorious. 5. They should bring con- 
tributions and supplies from a distance; and, 6. They 
should endeavour to conceal the movements of their 
own army. For this purpose, they forma chain of 
posts in front, and on the flanks of the army, which 
must support each other, and be able to retire upon 
their main body. The different species of troops, in 
these operations, must be placed so.as to enable them 
toact most advantageously : The cavalry in plains, and 
accessible places; the infantry on irregular ground, in 
tenable places, and behind entrenchments. 

The artillery consists of cannoneers, bombardiers, 
sappers, miners, and pontooners. ‘The cannoneers and 
bombardiers serve the cannon, and a certain number of 
them are attached to every piece. As they do not fight 
like other troops, they are, in general, only provided 
with side arms; sometimes, however, they carry other 
weapons, to be used on-oceasions. » Sappersand miners 
are employed.only in sieges, and are armed with pis- 
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tols and daggers, which- the latter use under ‘ground, 
The sappers are seldom required to use arms of any: 
kind, which with them, therefore, are more ornamental 
than useful. Their duties consist more in exposing 
themselves than in giving. annoyance to 
others. The same applies to the pontooners, whose du- 
ty it is to attend the pontoons, (a kind of small copper 
boats, ) which are carried in waggons behind the army, 
in order to throw bridges over rivers, and they must 
therefore possess all the: skill requisite for this employ. 
ment. h ;' 

The horse-artillery, or flying artillery, are of recent 
introduction, and were first employed, with great ef- 
fect, by the French, in the late war. » They had no 
field-pieces attached to their battalions, but this defi« 
ciency was amply compensated by their numerous 
horse-artillery. The best and most skilful men are se~ 
lected.for this service, and: being mounted, they are en- 
abled.to act with great expedition, and to moye rapid- 
ly to any part of the field. . The horse-artillery are di« 
vided into troops, as the field-artillery-are into compa 
nies. The men are armed with large sabres and a pair 
of pistols ; some of them also with rifles. 

‘The engineers are particularly, useful in conducting 
all the scientific operations of war. | They are generally 
divided. into fortress-engineers and field-engineers. The 
former are employed in the construction. of. fortifica- 
tions, and in conducting the attack and defence of for- 
tified places. The duties of the Jatter :consist in sur- 
veying, reconnoitring, or drawing plans of positions, 
directing the movements of an army during a »march, 
choosing proper ground for encampments, construct~ 
ing field: fortifications. and entren , and point- 
ing out the proper mode of attacking the fortified posi- 
tions of anenemy. See Fortirroation. 

Of the 
€omposi=> 
tion of aw 
Army. 
—_— 

Engineers, 

Besides the various descriptions of troops already Gyiaes and 
enumerated, almost every army is attended by a num- Pioneers. 
ber of guides and pioneers... The business of the form- 
er is to point out the best roads for an army on march ; 
that of the latter to render the roads passable, by remo- 
ving obstructions, &c. The sappers, and: miners are 
employed in digging out ditches, and constructing other 
works, in order to facilitate the approach to’ a fortress, 
and in excavating the earth, and undermining the 
ground, for the purpose of blowing up some part by 
the explosion of gunpowder. 

The staff of an army consists of all those officers, to Staff, 
whom is confided the care of commanding, directing, 
and providing for the troops; such as the general com. ~ 
manding, the quartermaster-general, adjutant-general, 
commissary-general, provost marshal, physician and 
chaplain to the forces, &c. with their respective aides- 
de-camp, deputies, assistants, &e. ; J 

The fatigues and dangers of war render it necessary 
to establish lazarettos and hospitals, witha requisite 
number of physicians and surgeons, for the care of the 
sick and wounded. Such of the sick as are. danger- 
ously ill, and require a tedious cure, are» in the 
lazarettos, which are generally situated in towns and 
villages at some distance from the army. Others, whose 
cases are more slight, are placed in the flying hospitals, 
which follow the army, and require an hospital-train. 

Hospitals. 

Spies are also necessarily employed by an army; that Spies. 
is, persons who, for money, endeavour to ascertain and 
communicate the ci pac — i of the 
enemy. These may be people belonging to the coun- 
try occupied by the enemy ; persons who go in disguise 
to procure information; or persons come the 
enemy themselves, who are bribed to discover all: that 
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cient that it be rendered difficult. An army is never en- 
camped with the front to the sea, unless to prevent a 
landing ; and in that case we must endeavour to con- 
centrate the fire upon those points, where the nature of 
the coast is favourable for a descent. Ponds, lakes, and 
inundations, so far as they cover the front, present such 
obstructions as render it unattackable. A river is also 
a great obstruction, the greater in proportion to its 
breadth and depth, the paucity of fords or bridges, and 
the more those situations at which the enemy can cross 
are exposed to our fire. A perfect morass renders the 
front unattackable, and it also affords a good covering 
when it cannot be passed without difficulty. Woods in 
front are of no use, but rather a disadvantage, because 
they conceal the motions of the enemy. Glens, ravines, 
hollow-ways, &c. are a great proteetion to the front, 
when they run parallel to it; but when they run at 
angles into the camp, they must be occupied along their 
length. Villages, when tenable, and lying near the 
front, may be of great service ; but the directions form- 
erly given with respect to those objects, must be attend- 
ed to. . Single houses, castles, and other buildings, ly- 
ing before the front, must be occupied so as to enable 
us to maintain a fire upon all that comes within a gun- 
shot of the troops. 

‘Yhe fourth rule requires that no river, morass, ra~ 
yine, or considerable hollow-way, or impassable wood, 
should run through the army, much. less between the 
two lines. When such objects occur, sufficient and 
permanent communications must be made over them, 
according to. circumstances. 

The sixth rule requires that regard be had to the ob- 
ject we have in view. The rule is, that as soon as an 
army, enters the camp, roads must be made on all sides, 
to enable the troops to march out conveniently. But 
in all circumstances this rule cannot be observed. For 
a strong camp, affording at the same time facilities for 
marching out, will not easily be met with. If the ob- 
ject, therefore, be to have the facility of marching for- 
wards on the enemy, less attention is paid to the 
strength of the camp. If, on the other hand, it be our 
intention to await the attack of the enemy, less regard 
is paid to the facility of marching out in front, provid- 
ed only that the march towards both sides, and espe- 
cially towards the rear, be open and convenient. 

Finally, it is obvious, that if thefé be heights in the 
neighbourhoed of the ground where we wish to encamp,; 
the camp should be placed on them, and not in the low 
grounds, 

. In order to secure a camp from surprise, it is neces« 
, sary to establish posts and field-guards. These posts 
* must be placed in such manner, and at such distance, 
that the army, in whatsoever order it may happen to be, 
may be enabled to prepare for defence before the ene- 
my can make their attack, . They must therefore form 
a chain round the army, each supporting the other, so 
that nothing can pass through unobserved, They con- 
sist of infantry or cavalry, with light-troops, or troops 
of the line. On plains, and where objects can be seen 
at a considerable distance, cavalry are posted; but in 
broken ground, infantry are required. A post of light- 
horse must be supported by one of heavy cavalry be- 
hind ; which last is also supported by light or regular 
infantry. In woods, behind hedges, &c. light infantry 
are commonly placed ; the regular infantry in villages, 
houses, and, last of all, behind entrenchments. » Every 
large post places a smaller one at some distance, but in 
such a manner as not to be liable to be cut off. The 
sentries of all these posts, two of which always stand 
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together, must be able to see and hear each other. The Ofeastra- 
cavalr are frequently placed 
pokanad e day, i een at night. 
guards of the cavalry are placed, not for fighting, but 
for watching ; as soon, therefore, as a superior enemy 
approaches them, they must retire. The infantry posts, 
on the other hand, are almost always placed so as to 
be able to maintain their ground, and therefore they 
ought generally to defend themselves as long as they 
can, in order to give more time to the army to prepare 
for defence. As soon as any danger approaches a post, 
or is observed, notice must not —_ be communicated 
to the proper quarter, but when forced to retire, the 
circumstance must be made known to the next post. 

- Every camp should have a facility of obtaining sup- 
plies of water and wood; and the army should also be 
provided with the necessary forage for the first: few 
days at least. Care must be taken, therefore, that the 
wells, ponds, springs, &c. be not wantonly spoiled, nor 
the forage in and around the camp. 

- The camp is generally marked out before the arrival 
of the army.” For this purpose, the regimental quar~ 
ter-masters, with the pioneers of the regiments, and 
some detached troops, march in advance under the con« 
duct of the quarter-master-general. The latter having 
chosen the situation for the camp,’ and determined, ac- 
cording to its length, low many paces should be ale 
lowed to each battalion or squadron, including the in- 
tervals; the aides-de-camp then assign to each regi- 
ment, according to the number of its battalions’ and 
squadrons, its proper place ‘in the first, second, or 
third line; after which the regimental quarter-mas-« 
ters set off ‘the d for each, according to a scheme 
established in the war-order of every nation, by marking 
out the space of each tent, those of officers as well ‘as 
privates, with stakes. When the army enters the 
ground, every battalion marches to the front of its 
encampment in order of battle ; the tents are erected, 
and the camp is complete. 

The main principle in encampments is, that the ar- p. ine; 
my be placed in ee same order as for battle ; so that apes 
nothing more is necessary than to march out ‘ready for ments. ~ 
fight. But as this principle is not always without ex- 
ception, such measures must be taken as shall enable 
the army to make the necessary alterations in its order 
of battle, before an actual attack is made by the ene- 
my. In order to be enabled to form more rapidly, and 
also to encamp in places where there is otherwise a 
want of depth, the King of Prussia, to whom the art of 
war is so much indebted in modern times, invented 
what has been called the method of encamping in or- 
der of battle; in which there are no passages for the 
companies, and the tents are placed close together in 
three rows for the three lines. ’ 

Secr. III, Of Foraging. 

By foraging is meant bringing in food for the horses, 
when it is done by the cavalry themselves. Forage, 
as we have already observed, is either green or dry. — 

The first thing to be done in foraging ts to ascertain, 
whether there be forage sufficient for the number of 
horses. In dry foraging, therefore, the magazines are 
inspected ; in green foraging, an experienced officer is 
sent out to reconnoitre the quantity. This: officer en- 
deavours to ascertain how much corn and hay are con« 
tained within a certain space, which he measures by 
the square steps of his horse. He then prepares the 
field, and determines the number who can forage upon 

at greater distances ™etation~ 
The field. “-Y¥™ 

i 
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deducting one-third of the whole space, for the 

: which nothing grows. Practice renders 
very easy, and will enable one to determine 
ity, as well as the extent, tolerably well, 

as cover eo the ar- 
my, nothing more is to see order, 
Spopensines and proper diecipline are ed, which, 
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always afford assistance to each other. But when he Of Fora 
hears or perceives that an attack is made in any quar- 
ter, he ought not to hasten thither immediately with 
his whole corps, but must only so far as is ne- 
cessary to oppose the force employed by the enemy ; 
because the attack may be merely a feint. So long as 
the enemy does not appear in superior force, the com- 
mander must always endeavour to complete his fora- 
ging ; but when the enemy is too strong, the foragers 
must be immediately sent to the rear without their 
fe ; the chain must be drawn t er, and the 
par. of covering force make its retreat in the best pos- 
sible order. In dry foraging, the dispositions are much 
pets ree Spe Mee ty tice on to form any ~ 

chain, as the forage is brought to one spot, and the 
an therefore, are kept better together ; and, indeed, 
the whole business is much less complicated. 

-Secr. IV. Of Marches. 

As it is extremely difficult even for a single battalion 
to march to any distance straight forward in order of 
battle, this may be considered as impossible in the case 
of a whole army. It is necessary, therefore, to break 
the order of battle when setting out on a march, and 
to proceed in many files behind each other, with as 
small a front as convenience, or the nature of the road 
may require. This is called marching in columns. If 

ing were apprehended from the enemy, this might 
be ee pen hs without any nicety. His as it is 
necessary to be prepared against ev attack, 
and the enemy can be resisted sdendiditer only when 
received in order of battle, there are certain rules which 
> cher sewed ohm pr . pols the 

must be so , that troops. may be at 
any time placed in order of battle, in the most rapid 
manner possible. Secondly, all precautions must be 
taken, according to the description and number of the 
troops, and the nature of the ground, that the enemy 
may not be able to attack us before we are prepared to 
receive him in order of battle. According to these 

inciples, the disposition to all marches, whether of 
Inge or small bodies of men, must be regulated. 

ultimate principle of these movements will be 
found in the ev utions of a single battalion, or what is 
called petty tactics. tactics are nothing else than 
the art of placing a battalion or squadron, as rapidly as 
possible, in order of battle, out of every given position ; 
and in that order which the nature of the ground, and 
the position of the enemy requires. A short review of 
these rules is a necessary preparation for the science of 

ging. 

Of Mart- 
ches. 

In most services, the battalion is divided into four di- Petty tae 
visions, and eight platoons; and this division is the tice. 
foundation of all movements, When under arms, each 
man occupies a space of about two feet in rank and file, 
and the whole are in three ranks. But upon a 
march, it is impossible to proceed in such condensed 
order. Each man then requires the space of three feet 
on — sides, All — Lenaaieat the same vow and 
mai regularly. of every step, from heel 
to heel, is b thirty inches ; a ha ordinary 
time, seventy-five of these stéps are to be taken in one 
minute. In quick time, one hundred me om 
paces are taken in the minute ; and in quick 
time, one —— shel a — — is 
iven to out, the o! step is t thirty - 

inches Experience proves that a quick march 
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Of March- js incompatible with thepreservation of order even for 

es. a short space. The quick marches, therefore, are only 
used in sight of the enemy, or when the are ex- 
ercised to. it on parade. In ordinary marching, the 
soldier is not required to keep exact time and cadence. 

All changes of the order of battle of a battalion on 
the spot, consist in forming front to the rear, or to either 
side. The changes on a march are to place the troops 
in column, and to march forward, backwards, to either 
side, in an oblique direction ; and in all these varieties 
of marching, to place them in order of battle towards 
any side at pleasure. 

Of forming To form front to the rear, is most easily effected by 
front to the facing to the right about. The third rank then becomes 
rear. the first, and the whole position of the battalion is re- 

versed. It is easy for the officers to change their places 
according to this alteration of position. If it is intend- 
ed that the entire order of the battalion should remain 
unchanged, it would be necessary to bring round the 
front by a counter-march of the whole ; a movement 
which, with a whole battalion, would require consider- 
able time,even wereit performed at thedouble quick step. 
(See Plate CCCLXXXI. Fig.1.) If it be wished that the 
order of the rank only shoul be preserved, each platoon 
might be made to counter-march in itself; by which, 
however, the platoons would be thrown round, which 
has its inconveniences. (Fig. 2.) To make a whole 
battalion wheel about, is a movement much easier con- 
ceived than executed ; besides, that it would then oc- 
cupy a different position. (Fig. 3.) If performed 
round the centre, then one half of the battalion would 
be obliged to wheel. backwards; while, on the other 
hand, it would be better that one half, before the 
wheeling, should face to the right about. (Fig. = 

Of forming Many methods may be imagined of forming front 
front to the towards the flank. 1. The battalion faces to the right 
=m. or left, and either form entirely by marching up, (Fig. 

5.) or by deploying. (Fig. 6.) 2. By a single quarter 
wheel. (Pig. 7.) 8. By each company making one 
eighth wheel, with the exception of the flank company 
forming the centre, which makes an entire wheel ; to~ 
wards which the others then march straight up to the 
flank of their next platoon, and take their proper 
place in the new front. (Fig. 8.) This is the only 
method at present practised. In all these methods 
the troops might be made to wheel equally well round 
the centre. (Fig. 9.) 

There are two methods of placing the troops in co- 
lumn. 1. By forming in column ; and, 2. by wheeling 
with any parts of the battalion at pleasure. In forming 
in column, the whole battalion, with the exception of 
the head division or section, faces to the right or left. 
All march off at once, in order to place themselves, ac~ 
cording to their order, behind each other, and all be- 
hind the head or leading division. (Fig: 10,11.) |The 
reverse of this is deploying, ‘in which a battalion in co- 
lumn places itself again in order of battle by a contrary 
movement. A battalion may also be formed on the 
centre, and the deploying likewise be performed from 
the centre; the one half of the battalion facing to the 
right, and the other to the left. (Fig. 12.)'. In this 
movement, it will be observed, 1. That the intervals 
between the <ivisions are almost entirely done away ; 
and, therefore, that the wheeling cannot take place se- 
parately, nor, in case of a bend im the road, without 
making a halt ; first behind, and then again before, in 

Change of 
front. « 

Of forming 

eolumn. 

order that the rear sections may have time to advance.’ 
Farther, a troop, standing thus in column, cannot, 
without a tedious movement, form front to the flank, 

MILITARY TACTICS, 
Finally, it is impossible, according to this method, to Of Marck 
form in column upon a very small front; and if this °% — 
were to be done by several battalions, it would not “~Y"™ 
only cause the last battalion to go a considerable way 
to no purpose, but would often be attended with diffi- 
culties. ‘The forming into column by wheeling is per- 
formed by each section of a battalion making a whee 
of one quarter by itself; so that they all stand Sena] 
each other at intervals, corresponding to their front, 
When, after wheeling, the battalion marches, so that 
the first platoon forms the head, it is called to the right ; 
but if the wheeling has been to the left, and the eight 
pidtors has the head, they are said to march off to the 
eft. (Fig. 13, aah In this manner, the march may 
take place,.not only to, the flank, but to the front, or 
the rear. In marching to the flank, all the sections 
wheel to the right or left, and march off at once, In 
marching forwards, all the sections wheel, except the 
one which forms the head, which marches straight for~ 
ward ; and as soon as it has passed the second section, 
the latter wheels again towards the opposite side, in 
the true line of march, and follows the first ; the others, 
in the same manner, follow the second, wheeling as 
above, upon the same spot. (Fig. 15.) In marching 
to the rear, the head sectivn makes a half, the others a 
uarter wheel, All the sections then march straight 
orward ; and when the second is exactly on the spot 
where the first has just made its half wheel, the latter 
wheels again into the new line of march ; and the like 
is done by the others as they arrive at the same spot., 
(Fig. 16.) In the same manner a perfect counter< 
march may be executed ; the head section making im~ 
mediately a three-quarter’s wheel; and_the others, as 
they arrive at the same spot, making a half wheel. (Fig. 
17. . 
Prom this method of forming in column, the follow- 

ing advantages are derived. 1, When the road becomes 
more narrow, so that it is necessary to break off, this,. 
as well as the march forwards again, can take place 
without halting. (Fig. 18.) 2. The column can in- 
stantly form front to the flank, merely by wheeling in-, 
wards, which is of great advantage, when any thing is 
apprehended from the enemy in that quarter. 3. The 
march proceeds immediately without farther prepara- 
tion ; and the columns may be formed on as large or as 
small a front as we please. The only disadvantage 
attending this method is, that it requires a tedious move= 
ment to place the troops in order of battle to the front 
of the column, whether this is performed by filing, 
which besides can only take place on the ground wit 
along column in a large plain; or by marching up, 
especially if the head section arrives first on the ground 
where it is intended to remain, In order to unite all - 
possible advantages, it is usual to make the troops com- 
mence the march, while the columns are formed by 
wheeling. On approaching more to the enemy in front; 
divisions are formed at half distance, which at length 
advance altogether, in order to place themselves there- 
after in order of battle, by =F in double quick 
time. The most simple le of marching towards 
every side, and in all directions, is the flank march with 
facing to the right or left. When moving under arms, 
in the neighbourhood of the enemy, and at short dis- 
tances, this method is extremely useful ; and the troops 
ought to be particularly well exercised in it. . But it is 
not adapted for in general, because the co~ 
lumns would require to be immensely extended, in or~ 
der to enable the soldier to march in this manner with< 
out constraint. For this reason the method has been in« 
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wards that side. (Fig. $8.) Butif the usual order of — of 
pas battalion. is — com oan. er tgs with the Marebes. 

platoon u right ie whole must coun- 
' ter-march, ile the first section wheels to the right- 

about, and all the rest after it, as they arrive at the 

PLATE 
CCOLXXXIT- 

eccixxxt all that is necessary previous to 

vo th when all the divisions, except the 

com- 

22.) 

division counter-march in itself. (Fig. 23.) To form 
front to the flank, or in an oblique direction, when the 
colurons are placed without intervals, is a mancuvre 
not easily performed without creating disorder. The 
head division would be obliged to wheel into the 
gg t, and the 
or 

be performed in ordinary time ; 
more tedious, when the troops have marched off to 

the righ | up to the left. (Fig. 27.) tis usual, 
however, to form divisions, and then to advance and 

f it be intended to form front to 
up, if the 
sections 

march up to the left, so that the ion would then 
stand precisely so, as if it had faced to the right about. . 
Or each section may be made to counter-march in itself, 
and'then march up to the right, (Fig. 29.) or deploy ; 
(Fig. 80.) so that the battalion stands exactly in its 
usaal order. If the troops have marched off to the left, 
it is easiest to form upon the right flank, and vice 
versa ; and herein consists the advantage of this kind 
of march, (Fig. $1.) It is equally easy to form left to 
left, and right to Fight, if it be not objected that the 
battalion stands with reversed front. (Fig. $2.) If it 
be only intended to bring the first rank forward, itis | 
only nes to make the sections wheel inwards to. 

VOL. XIV. PART 1. 

might 

* 

s Now, when the first platoon arrives at the place 
_ of the last, and the last upon that of the first, they wheel 
inwards, (Fig. $4.) But if it be intended, when the 
battalion stands thus in column, to take an oblique 
sition, it is only that the sections should ad- 
vance or retire by the right or left round the point 
about which the column is to turn, taking care always 
to preserve their proper distance, and then to wheel 
inwards as soon as they arrive with their flanks in the 
new alignement. (Fig. 35, 36.) In the flank-march, a 
battalion can instantly form the proper or reversed front, 
to the flank of the march. It isa more tedious opera- 
tion to form front to the front or rear of the march ; 
but this may be very easily performed, either by coming 
round, if the battalion is to be placed towards that side 
where the third line stands ; or, if it is to be placed to- 
wards the other side, by a double marching up,—the 
one in the diagonal line, if the nd be clear behind; 
the other, by making each soldier go along the two 
small sides of the right-angied triangle formed by his 
position in march and that which he takes => the 
order of battle. This last is very useful in marching u 
close to a defile; and it is also the basis of what is cal 
ed the bridge-mancuvre..(Fig. 37.) 
As it is necessary, however, that a battalion, as soon 

as it arrives in the neighbourhood of the enemy, should 
be placed in order of battle, and so advance, frequently 
through <lifficult ground, it must not be permitted to 
break its order at every obstacle, but when any such 

itself, the part of the battalion which comes 
jore it, should face to the right or left, and hang on 

the rear of the march, and afterwards corages an | 
march up into the line, when the obstacle is passed. 

os : . ; , we quit this-branch of the subject, we must Of forming 
. briefly notice a very celebrated mode of placing troops, the square. 
which has been frequently adopted, but of which the 
utility in actual service has been much doubted, viz. 
the batallion quarrée, or square. There are various me- 
thods of forming the square; one or other of which 
may be preferable upon particular occasions, according 
to the facility of its execution, the nature of the ground, 
the attack to be sustained, &c. In Miiller’s Elements 
of the Science of War, the reader will find eight different 
methods described. (Vol. IL. pp. 54, &c.) In the neigh- 
bourhood of the enemy, the sides proceed by the flank- 
march ; but when unmolested they may prosecute their 
march broken into quarter sections. 

It is scarcely necessary to observe that the move- 
ments we have described above are not executed, upon 
a long march, with the same precision as upon parade. 
The principles, however, are the seme; and the officers 
must not only march in their proper places, but must” 
not suffer the different sections to get into confusion, or 
extend too far in length ; so that on the first signal, all 
way take up their respective positions, and proceed in 
proper order. We now proceed to the more general 
arrangements. which, aré necessary for an army on a 

_ march. 
If gn army were to forma single column, and to General ar- 

.march to the right/or left, to the front or rear, it would rangements 
spect ly with baggage and artillery, far too on aimarch. - occupy, 

long @ line, and would require too much time to form 
in order of battle, Hence it must form more than one 

2M. 
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column. The number must. depend upon the nature of 
the ground, and its relative situation with respect to 
the enemy. The following rules, however, are to be 
‘observed, -1. In marching forwards towards the ene- 
my, or rear-wards from him, it is of advantage to form 
as-many columns as the ground will admit of, because 
the troops can be placed more speedily in order of 
battle, according as the columns are more numerous, 
and consequently shorter. The ground will admit of 
‘as many columns as there are good roads. But the de- 
sire of having many columns must not induce us to 
assign to/any one’ too difficult a road, because whatever 
‘detains one column is a‘hindrance to the whole army. 
2. When only a few columns can be formed, all our 
precautions must be doubled, in order to prevent an at- 
tack from the enemy, or, at least, to have sufficient time 
to receive it in good order. 3, When on’a march our 
flank is exposed'to the enemy, it is necessary to march 
by lines in order that each line may ‘be able to form 
immediately by wheeling. This measure, however, 
must depend very much upon the degree of probability 
of a sudden attack from the enemy. For if it be known 
that he cannot make a sudden attack, it is more conve- 

MILITARY TACTICS. 
ever is apprehended, it may be placed close behind or of 

before the columns; or even, when in perfect security, 
between the regiments. 2. At other times, however, it 
‘is frequently sent forwards to a distance, or left entirely 
behind. 8. When marching in full tation of an Artillery. 
attack, the artillery is pee nity: M's, ina among 
the columns of the troops, in order that it may eed 
at the same time with them. At other times, the par 
has its peculiar column. 4, The columns must never 
cross each other on a march, nor approach too close, 
nor remove too far from each other; the engineers who 
direct the route, must attend to the former,—the com- 
manders of the columns to the latter. 5. A defilé is 
every road, or part.of a road, where it is not only ne- 
cessary to break off, but where it is impossible to form 
in order of battle. In breaking off, u these occa- 
sions, a stoppage is always occasioned : Hence the other 

umns must regulate themselves by that which has_ 
to pass such defiles. But if the whole army must pass 
them, no part must be allowed to proceed, until we are 
certain that nothing is to be apprehended from the ene- 
my, so long as we are occupied with the passage, 

For the convenience of the march, it is requisite, Conveni- 
1. To prepare as many good roads as can be got ready ece of the 
for the army, and to avoid defiles as much as possible, ™‘*- 

nient for the army ‘to march in several columns. 
As tothe arrangement of the columns, it must depend, 

Security of 

the march. tions are taken. 

Advanced 
guard. 

Rear 
guard. 

Baggage. 

in a great measure, upon the nature of the ground. 
The general rule is: ‘To encamp as we would fight, and 
to march as we would encamp. But to this rule there 
are exceptions. In marching through’ woods and hilly 
ground, the cavalry must not form the outward co-« 
lumns, but should march under cover of the infantry. 
The artillery and baggage should always have the most 
secure road, In marching forwards or backwards, the 
columns are always composed of portions of both lines. 
In marching forwards, ‘the regiments of the first line 

nerally form the head ; and in marching to the rear, 
they follow those of the second. 

For the security of the march, the following precau- 
1. In marching forwards, a strong ad- 

vanced guard precedes the army, which, according to 
the nature of the ground, consists either of many ca- 
valry and few infantry, or vice versa, and of light troops. 
The latter explore the country through which the army 
is to march, on all sides, and ‘to as great a distance as 
possible, in order to give timely notice of the approach 
of the enemy, &c. ‘The other troops not only ‘support 
the light troops, but also cover the army in its march, 
against the enemy’s detachments, drive ‘back such of 
the enemy as come in their way, and keep him in 
check by their manceuvres, when he advances with 
his whole force, until the army has time to place itself 
in order ; for which reason they frequently carry can- 
non along with ihem. In marching backwards, or re- 
tiring, a rear-guard is appointed, in the same manner, 
and for alike reason. ‘Its nature, strength, and dis- 
tance from the main hody of the army, must depend 
upon the nature of the ground, and other circumstances. 
Both must be able, by their movements, and by the 
— of their detached posts, to cover all the co- 
ums of the army against every hostile attack. In the 
flank-march, troops must be placed on that side where 
the army has any thing to apprehend from the enemy, 
in order to cover it ; and light troops must carefully re- 
connoitre at a distance towards the enemy. 2. The 
baggage in a march must always be covered: by the 
army ; in marching forwards, it should be placed be- 
hind, and in marching backwards, before ; in the flank- 
march, it should be placed -on that side on which no 
-hostile attack is to be dreaded. When no attack what- 

The artillery, indeed, must have the firmest and most 
convenient road; but the cavalry also must avoid mo- 
rasses, woods, steep hills, ravines, and such like, and 
rather take a circuitous route. With infantry, on the 
other hand, regard is principally had to the shortness 
of a road, and to the facility with which the soldiers 
can march upon‘it. 2. Care must be taken in passing 
defiles, that the troops pass speedily, and in regular 
order ; and the head, ‘hed out of the defile, should 
not be allowed to run on, but should shorten their 
pace. For nothing fatigues troops more than the con- 
stant change from halting to running, which is una- 
voidable in the irregular passage even of the most 
trifling defile. 8. The marches ought not to be too 
long, nor too rapid ; and all unnecessary circuits should 
be avoided. 4. All the columns, so far as is possible, 
should march out of the old encampment, and into the 
new one, at once; and no of the army should 
have a perceptibly longer or shorter route than the 
rest. 5. For the convenience of the army, the four- 
riers and sharp-shooters are sent on with the advanced 
guard, in order to mark out the camp, that the troops 
may march into it without delay. 

On every march, an order is issued, containing an 
exact description of the number of the columns, and 
the troops of which they consist; of the strength and 
composition of the advanced or rear-guard, or the flank 
covering parties and patroles; of the ise route. of 
each column, and all else that is to be observed during 
the march. 

Sect. V. Of Convoys. 

Aw army does not always co I ecessa 
supplies along with it; nor is it always in a situation 
to receive these supplies from a distance, without the 
apprehension of their being cut off by the enemy. 
When supplies, therefore, are to be brought by a road 
to which the enemy has access, the convoy must be 
covered by a of troops. ‘This is one of the most 
difficult operations : carnde because even fi small con- 
voy—su one hun waggons—will occupy a 
tine (oh cndlllatable to be Pas covered by a small 
body of troops. The strength of the covering party, 

all the necessary OfConvoys. 
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Of Detach- cessary, which oa ate very accurate knowledge of ° 
Be aso the country,’ in order that the troops may. pr un- 

der cover of woods, or other objects.. The patroles too 
should be instructed to observe the enemy without 
being themselves seen. 2. Should the detachment fall 
in with the enemy, it should, whether stronger or 
weaker, employ all kinds of skilful manceuvres, and 
even artifices and stratagems, in order to avoid fight- 
ing. 93. If it be impossible to avoid fighting, the de- 
tachment must endeavour, by a skilful, prompt, and 
determined attack, to beat even a superior enemy. 4. 
The following reasons only can justify a commander 
in retiring or abandoning his object: An order to do 
so, on the occurrence of certain circumstances ; the ob- 
vious impossibility of a successful result, in conse- 
quence of the superiority of the enemy; or if the ob- 
ject could no longer be accomplished, even after a suc- 
cessful attack on the enemy. 5.: Should the attack 
succeed, and the enemy be put to flight, the detach- 
ment should not think of a keen pursuit, but should 
immediately proceed to the accomplishment of its.ob- 
ect. 

Detach- ‘ II. A detachment intended for the security of the 
ment for army, or to occupy a post with the view of keeping 
the securi- up the communication, must observe the rules above 
» died the given on its march, and also the following, when it 

“ has arrived at its destination. 1, It must secure it- 
self by entrenchments, according to circumstances, 
against every attack. 2. It must place its out-posts 

or by means of prisoners, must approach the enemy Of Detach 
directly, but cautiously; and when they meet any of _ ments. 
his parties, if not too strong for them, they should im- 
mediately attack and beat them, and make prisoners ;. 
but beware of a blind pursuit, lest they fall into an 
ambuscade. Should they encounter a party superior 
in strength to their own, they should keep up a skir- 
mish, without being drawn into an engagement, and; 
if mecessary, in retiring ; and by every sort of artifice, 
they. should ..endeavour to make prisoners, with the 
view of accomplishing their object. 

- All detachments, on returning from the execution Return of 
of their object, should secure their retreat by march- the detach- 
ing in close and regular order, and keeping their men ™*"*- 
together ; by appointing a rear-guard, to cover their 
rear and flanks. Should the rear-guard announce the 
approach of the enemy, the detachment must imme- 
diately endeavour to gain a place of saféty, by some 
skilful manceuvre, such as a retreat en echiquier, if the 
troops are of the same description, or forming into 
empty or solid square, when infantry have to retire 
before cavalry; or they must take advantage of. the 
ground tocontinue their retreat ; or, finally, endeavour 
to get rid of the enemy by a sudden and resolute at- 
tack. seep TS 

Secr. VII. Of the Attack of Foraging Parties, Con- 
y voys, and Detachments. 

soas that none of the enemy may pass unperceived  - In all. such attacks, it is necessary that we should be Of the At« 
along any part of the district which it is intended to well informed of the dispositions of the enémy, that tack of Foe 
cover. 3. When the out-posts are insufficient; this we may take our measures accordingly. Two general "aging Par- 
object must be effected by means of patroles. 4. The rules are particularly to be observed. In the first place, tis» Con- 

‘small detachments of the enemy which would inter- we should make the attack with a superior force ; and, over 
rupt the communication must be dispersed ; the larger secondly, we should make it unexpectedly, which is ments, 
ones must, if possible, be opposed ; and the advance of best accomplished by laying an ambuscade. 
a much superior enemy should immediately be notified | An ambuscade is a concealed body of troops, who Ambus- 
at the proper quarter, the retreat made on orders re- wait the approach of the enemy, and fall upon him by ¢ade- 
ceived, or the post defended until reinforcements ar- surprise. ‘The choice of a place for an ete se" as” 
rive. well as the number of troops to be employed, must 

Detach- III. A detachment may be'sent either directly against 
ment sent the enemy, or may accidentally encounter him, in at-’ 
against the tempting to accomplish its proper object. In the lat- 
enemy —_ter case, all the rules above-mentioned must be ob- 

served. Inthe former case, the detachment must care- 
fully avoid all the enemy’s parties excepting that 
against which it is directed. Great caution must be 
used in marching during the night, in order that the 
enemy may not be unexpectedly encountered, so as to 
frustrate the whole plan. If an enemy’s party is met, 
and cannot be avoided, all means must be used to sur- 
prise it, without firing a shot. When the time for at- 
tack has arrived, it must be made with promptitude 
and resolution, in order to bring the affair immediately 
to a decisive issue. If any obstacle occurs, a determi- 
nation must quickly be formed, whether it be of such 
a nature as to frustrate the whole plan, and render a 
retreat necessary, or whether the plan may still be ac- 
complished, and in that case the attack should be made 
without loss of time. The object of the detachment 
should be steadily kept in view, and the_commander 
should suffer nothing to divert his attention from: it, 
even should an opportunity offer of striking’ a blow 
unconnected with hes te. 99 for in. this one may of- 
ten be dreadfully deceived ; and the best praise of an 

Detach- officer is to execute well and. faithfully what he has 
ment sent been commanded to do. 
pes ag IV. Detachments sent for the purpose of collecting 
tan: information respecting the enemy, by reconnoitring, 

depend upon circumstances. Buildings, woods, heights, 
ravines, corn fields, are fit places for laying an ambus- 
cade; but care must always be had that the troops 
may be able to sally out upon the enemy without de- 
filing. The place must be approachable by a conceal« 
ed way, or occupied during the night. Every thing’ 
must be avoided that can tend to betray the ambus- 
cade; such as the glancing of arms, neighing of horses, 
&c. and sentinels must be placed in such situations as. 
enable them to see to a distance round them ; but they 
must lie upon their bellies, without hats’ or caps, or’ 
other covering for their heads. The ambuscade must 
be surrounded at all the approaches’ by outposts, to 
guard them carefully, and stop every thing that comes’ 
near them. Not ashot, however, must be fired ; and 
the posts must be regularly visited, but without noise. 
Should the ambuscade be-discovered, it must be trans. 
ferred, if possible, to some other place; but if that is 
not possible, and an attack is in. any degree practica- 
ble, it should be made without delay. Otherwise, 
the enemy must be allowed toapproach as near as pos« 
sible, and should not ‘be attacked until he is entirely 
in the hands of thexambuscade. In all cases, the at: 
tack must be made as rapidly as possible, but in ein 
fect order ;, and with this view the troops should be 
previously taught how and where they are to sally out. 
‘The cavalry must attack with their swords at a gal- 
lop; and the infantry, with the bayonet, without fir- 

6. 
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Ofthe At- —_ In consequence of the multitude of light em- 
tack of Fo- in modern warfare, it is not fepnen an 
raging Par- now -as formerly. For this reason, such 

ments. ‘Sereediin these different kinds of attack. 
—— = The nomber and description 
Special i 

rules in 8t> termined by. the time and place, and by the strength ee of the enemy's m Party 7 its "green Exiging i 
pe plains ; @ numerous ry 

ill here be most useful; but infantry must also be 
employed to support them, and likewise for the attack 
of Whether an ambuscade has been laid or not, 
an attack is ly made first atone place, im order 
to induce to weaken his chain at other 

simultaneously, in order to distract his attention, and 
enable us to ite some parts of the chain, which 
is always’ the main The attacks must there- 
fore be made in a 

as possible, and particularl 
pon , however, has made so 
ed the i yin y, they must be pursued 
so ag. at as to render it imponible for 
them to return and Soy forse’ ir foraging. 

dry ng party requires farther 

Attack of « 
Convoy. 

troops towards that quarter. 
ral attacks are afterwards made at different points, par- 
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much injury as possible. These attacks may be the Of the At- 
more easily hazarded, because, if unsuccessful, there is ‘¢ck of Fo- 
no chance of farther loss; for the enemy’s attention my 
being occupied by the protection of the convoy, there on eed 
is no difficulty in getting away from him. .. Detach- 

If the convoy be encamped, the first thing to be ments. 
done is to get rid of the supporting cavalry ; and then, —~—” 
by means of a superior fire, or a vigorons attack upon 
a weak part, to penetrate the barricado, as in the case 
of an entrenchment. But if the covering party have 
taken up a position in front of the conyoy, and there 
await the attack, we should examine whether it be 
possible to get round behind them, in order that, 
while we make a feigned attack, a part of the t 
may in this way get among the convoy, and destroy it. 
Should this be impossible, the covering party must be 
attacked like any other 

In attacking a detachment, it may be proper, in the Attack of a 
first place, to make use of an ambuscade, because the Betach- 
leaders do not always take the necessary precautions, ™e™% 
The enemy Should then be enticed into the ambuscade 
by means of a body of troops, who first advance and 

retire, or even betake themselves to flight. If 
the enemy have to pass a defile, we should endeavour, 
by occupying it, to cut off his retreat, and then, un- 
der cover of a ravine, height, wood, &c. to get on his 
flanks or rear, in order to attack him suddenly in front 
and rear, or in the flanks. This must never be ne- 
glected, when the enemy, by the slightest d of 
carelessness, gives us an opportunity for executing the 
stra Such are the measures to be taken by a 
detachment which has been sent out for the purpose of 
attacking another. The commander, however, although 
his m may have been ever so well concealed, must 
not neglect any of the necessary precautions for his 
own safety. If two detachments, however, which 
have been sent out for different purposes, should hap- 
pen to encounter each other, a prudent commander 
will endeavour, notwithstanding, to secure all the ad- 
vantages above described, and will also employ every 
means of obtaining early and correct information re- 
specting the views of his antagonist ; in which the at- 
tachment of the people of the country will be of the 
greatest service. But when two hostile detachments 
suddenly encounter each other in front, without either 
having taken the precautions, the numbers, 
valour, and discipline of the troops, must decide the 
victory, which will generally be in favour of the party 
that makes the most determined attack. Should a 
weaker, however, encounter a stronger detachment, 
the former must Dm on a good face, and endeayour, 
by taking every advantage of the md, and execut- 
ing skilful manoeuvres, either to’ hold out until rein- 
forcements arrive, or to make a good retreat, But 
when a stronger detachment encounters a weaker, the 
former, indeed, should circumstances permit, ht to 
endeavour to beat the latter, but at the same time to 
beware of too much keenness, for fear of falling into 
an ambuscade. : 

When prisoners and bootv are made, in such enter- 
prises, they should be sent forward for security, and 
the troops should follow, in order to protect them 
against a ible pursuit, bat without engaging far- 
ther with the enemy, unless in a case of necessity. 
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. Part II, 

Seer. L Of the Knowledge of the Country. 

As no military enterprize can well succeed without 
a knowledge of the country in which the operations 
are to be carried on, it is necessary that we should sa 
something respecting the best means of obtaining this 
information. The knowledge of a country embraces 
three things, viz. its political, economical, and mili- 
tary circumstances, All the three are in some measure 
useful to the soldier ; the last may be considered as in- 
dispayewie- 

his information may. be obtained by means of print- 
ed, manuscript, or verbal descriptions ; maps, charts, 
or drawings ; or by personal enquiries, There are few 
printed. descriptions of countries, indeed, so minute 
and accurate in their military details as is requisite for 
warlike operations ; but in other respects they are of- 
ten extremely useful; and should be studied on ac- 
count of the other material points of useful information 
which they conta. Historical works, especially such 
as are written with a view chiefly to military operations, 
and also the livés of celebrated generals, are of much 
use, and should be studied with great attention. 

No. opportunity should be neglected of collecting 
written andoral accounts of lands, whether in time of war 
or peace. It must be observed, however, that, during 
war, the sources of oral accounts are frequently suspi- 
cious, and little to,be depended upon, either from igno- 
rance or design in the individuals from whom the infor- 
mation is obtained. .To expiscate the truth, therefore, 
requires much care, skill, and knowledge of human 
nature, 

Maps and charts, plans and sketches, are of singu- 
lar use in a military point of veiw.. Their value must 
depend much on the greatness of the scale upon which 
they are constructed, and the accuracy and minuteness 
with which the objects are laid down. Maps afford a 
view of entire countries, their limits, the position and 
distance of the principal towns, the course of the rivers, 
&c. and are indispensably necessary towards obtaining a 
general knowledgeof the relativesituation of all the parts. 
Plans and sketches are more limited; and when accurate- 
ly constructed, they should give a faithful portrait of the 
objects. A good military sketch should represent every 
object in its real position and proportion ; it should dis« 
tinguish the nature of the ground, the position and form 
of the heights, the size of the plateau, the woods, ri- 
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would be lost at every step in deliberating g upon what 
was to be done next. The perfection 4 pc ope-~ 
rations, depends almost entirely upon an accurate know- 
ledge of the country in. which the. war is to be carried 
on. ; swat ‘ 

War may be conducted either offensively or defen« 
sively. The former plan. is generally adopted by the 
stronger power, the latter by the weaker, 

The strength and composition of the army 
ployed, must be determined according to 
of the enemy, the nature of the unc i 

fensively, the force employed must be. stro than. 
that of the enemy—the more so the better. But even 
in a defensive war, the force employed ought never to 
banearnalents se be cane ble of contending with the 
enemy. In an champaign country, it is necessary 
to red a considerable force of cavalry, especially to. 
enable us to carry on defensive operations with success, 
In mountainous districts, on the contrary, a numerous. 
and effective infantry are required ; and light infantry 
will be found particularly serviceable, In general, ac- 
cording to circumstances, the cavalry form from an eighth 
to a fourth part of the whole army. The quantity of 
artillery must depend upon the nature of the undertak. 
ing: If there are many fortresses, a large battering 
train will be required; and in a country possessing 
many tenable posts, it is necessary to have a numerous 
field train, which must be drawn by good horses, in or= 
der not to detain the army in its movements. An ar- 
my. should always have a large body of light troops ; 
and although the nature of the ground may make some 
difference necessary in the proportion of these to the 
troops of the line, yet it is not easy to determine the 
proportion according to any precise general rules, be- 
cause light infantry are useful on many occasions, and 
light horse may be extremely serviceable even on bro- 
ken ground. : 

In conducting offensive operations, two cases. are to ovens} 
L. asthe sstplecathectiekamyia we.” be distinguished. 

to surprise the enemy, either at the commencement of 
the war, or on the opening of a cam . Secondly, 
it may be intended to make an_ at upon an enemy 
who is prepared to receive us, The first case is evi- 
dently the most advantageous ; but, in order to insure 
success, it is necessary to keep the enterprize secret, 
and to execute it with the greatest possible celerity. . 

to be em- Strength 

erent and compo- 
and sition of 

the nature of the country. . If it be intended to act of-.the Army. 

vers, with their windings, bridges, fords, &c. Also the 
roads, defiles, towns, villages, churches, and even single 
buildings, &c. The name of each individual. object 

When it is proposed to surprise the enemy at the Surprise at 
commencement of a war, it is necessary not only to the com- 

on Mencement 

Of the plan. 
of Opera- 
tions. 

should likewise be marked., The, more minutely the 
nature of the several objects is described, the more use- 
ful will the sketch be; because an, apparently, trivial 
circumstance is frequently of importance in a mili 
point of view. 

Individual investigation may consist in the prepara- 
tion.of a sketch or description of the district, or merely, 
in making a,reconnoissance, In both cases, a practised. 
eye, and a knowledge of the military application of ob- 
jects, are essentially necessary. isin 

Sect. II. - Ofthe Plan. of Operations. 

Before an army takes the field, it is necessary todraw 
up a general plan of operations, otherwise much time 4 

have a considerable number of troops conranhs 
foot, but that these troops should be in a state 
immediate service. Baggage and artillery horses must 
be in readiness; a large store of war ammunition must 
be prepared in the neighbourhood of that quarter where 
the war is to be commenced; and magazines must be 
formed for the maintenance of the troops. All these 
preparations, too, must. be made. with such care that 
the enemy may not be able to discover the object, 
When all the necessary .preparations have been made, 
it must then be determined what are the most decisive 
measures that can be accomplished by a surprise ; how 

far we can get the start of the enemy ; and whether we 

shall have sufficient time to execute the most decisive 

measure, or must be content, from want of time, with 

something less decisive. These questions must be des 

t for °f a War. 
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If we cannot attack the enemy otherwise thanina Of the 

state of preparation, we must endeavour to penetrate , Plan of 
into the country in spite of his army. For this purpose, ~P**#o"s 

; it will be necessary for us to force his.army at that attack of 
point which will lead us most safely and immediately an enethy 

allies, towards the object we have in view. .This may be ef- prepared. 
fected, 1. By a diversion, that is, by causing an attack to 
be made in some other quarter, so as to make him draw 
off his troops, or weaken his army at that point where 

with, the passes we wish to penetrate. This method is generally adopt- 
lead into the enemy's country, or making our- ed, when the goog hee taken up a strong position 

selves masters of a river which opens into it; or by which covers the whole country ; or when we wish to 
carrying a fortress which affords the key to it, &c. undertake a siege, but are prevented by the strength 

Inall such enterprises, however, we must keepin view and advantageous position of the army opposed to us. 
the means of defence which the enemy can opposeto us. In order to render this method effectual, however, it is 
These, in general, are: 1. Fortresses ; 2. Rivers; 8. De- necessary that we should have a sufficient superiority of 
files ; and 4, The army itself. Inthe first case, the whole force, and that our diversion should threaten great dan- 

commence with a siege of the most im- ea totheenemy. 2. By aputving and cutting off 
i of ; is supplies. This may be done, by establishing posts 

upon the advantages | the possession of it willaf- on the rivers or passes, by which he receives his provi- 
ford us, or the disadvantages to which the loss of it will sions ; or bf constant attacks on his convoys and fora- 
subject the enemy. Sieges, therefore, must never be ging parties, which requires a great superiority in light 
formed, unless, 1. When the fortresses are placed on troops, especially pry 9 3. By means of detachments, 
the passes which lead into the enemy's » and which is a species of diversion. 4. By manceuvring, 
| that you cannot penetrate you that is, by marching and coun ing in such a 
masters of them. 2. When they are on your com- manner as-to threaten the enemy in some other quar- 

“munication, and the country does not furnish the ne- ter, and while he makes corresponding movements in 
cessary subsistence. 8. When are necessary, in orcer to oppose us, to seize the occasion of his weaken- 
order to cover the magazines you form in the country ing the point at which we wish to force him. 5. By 
itself, to facilitate your operations. 4. When the ing the enemy to a battle, which is the most sim- 
contain considerable P pane ple of all methods. But asa battle is, inmany respects, 

. When the more liable to chance than any other military enter- 
of _ prize, and the enemy will naturally always endeavour 

ting the war with advantage, by occupying 

you to sepa- totake upa position ; a prudent general will 
Fate your armies into aga oe gy ye the enemy’s _ rather try every means if possible, unless he per- 

ich are of no essential use ceives the probability of obtaining extraordinary advan- 
in case ages ¥ 

: soon as they are 'o lay down a plan of operations for a defensive Defensive 
war, and to carry it into execution, are matters of much Wr. 

ers and defiles may be passed without difficulty more difficulty. A skilful general, therefore, will al- 
in the case of a surprise ; but they should be passed at = endeavour to seize some opportunity of converting 

directlyto the great a defensive into an offensive war, by striking such:a 
object, where be established to enable us to blow as will give him the superiority over the enemy. 

vance, or, if necessary, a retreat. If the Asin a defensive war the difficulty consists in our be- 
nature of the country be such, that itcan be covered by ing generally obliged to regulate our movements ac« 

that is, ‘the enemy, the army alone, if it be an open , we to those of which we cannot al- 
‘must immediately push forwards towards re hg pa ina ne a do i necessary, 
which, if ao pag oy of the war,—as, in loping down a plan of operations fora defensive war, 
for the al; or, if that be le, we to anticipate the probable undertakings of the enemy, 
must by occupying some tenable place, for the according to the nature of the country, and to take pro- 
purpose of estab magazines, of us to ad- per measures for opposing them. If, for example, the 
vance, or to maintain the conquered country, or to se- ence of a country depends upon fortresses, these 
cure a retreat, must be previously supplied with all necessaries, and 

Surprise at __ In the case of asurprise at the opening of acampaign, the positions must be determined from which they are 
the com- We never can expect to find the enemy so unprepared to receive succour, when threatened. If it depends up- 
mencement a3 at the commencement of a war. It is necessary, on the defence of a river, or other defile, the positions 
ofa Cam- therefore, that such an undertaking should be previous- necessary for its defence, as well as the means of de- 

; - as se Cry upon, in sees it, must —- — When the de- 
act a season when are exposed ce rests upon army » posts and tenable 

pty ign the field, we ought tocalculate places must be prepared for it; and much prudence 
whether the le success will compensate the cer- will be required in selecting such as are most advanta- 

i geous; otherwise the covering army must be made 
few days overitheen- sufficiently strong as to enable it, under a skilful com- 

; these should never be over- mander, to assume an offensive attitude. Ina defensive 
But when several weeks are required, it will war, the following general rules are also to be observ- 

Ny Sten ioe eae patie We must bein a situation to take the field in 
} ar may be prase- good time as to oppose any enterprise on the 

cuted without any such evident waste of our resources, of the enemy. Sdneay pacestbaramtention, in 
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order that the army may find supplies at every point 
to which they may be called by the enemy's move- 

, ments, which is often a matter of great difficulty. Last- 
> We have already observed, that a prudent comman- 
er must avail himself of every good opportunity to 

convert a defensive into an offensive’ war ; the various 
possibilities of such an event, therefore, must be antici- 
pated, and all measures taken to make the most of such 
an opportunity when it occurs, 

Of the 
Plan of 

Operations 

Secr. III. Of Collecting, or Draning the Armu together. 

An army is drawn together, either for the first time, 
at the commencement of a war, or during a war, at the 
opening of a campaign, with the view of acting either 
offensively or defensively. 
If it be intended to surprise the enemy, at the com- 

mencement ofan offensive war, the troops are marched 
rapidly out of their quarters towards the appointed 
place of rendezvous. This place may be either on our 
own frontier, in order to penetrate, with our combined 
force, into the enemy’s country ; or in the enemy’s ter- 
ritoryitself, in which case the troops march into it at once 
in columns, or in divisions following each other. The 
first plan is generally adopted, when the enemy is not 
strong enough to oppose our combined force, but might 
annoy particular portions of thearmy. In other cases, 
the latter plan is generally preferred. 

If, at the commencement of an offensive war, a sur- 
prise is impossible, the troops are drawn together gra- 
dually, for their convenience, to accustom them by de- 
grees to the hardships of war, and to enable us to com. 
plete our measures for the campaign. It is often ne- 
cessary, too, to conceal the real point of attack ; and 
for this purpose the army is drawn together in several 
separate corps, which can be united at any time; or’ 
considerable extent is given them in their quarters in 
order to unite them on any part of the line at pleasure. 
In these measures, we must be guided very much by a 
skilful calculation. of the distance of places, the nature 
of the roads between them, and the capability of the 
troops in performing marches. ‘ 

In drawing an army together for a defensive war, 
we must be guided by the means we possess for con- 
ducting it, and by other peculiar circumstances. 1. If 
the post to be defended has been determined upon, we 
may then advance towards it, strengthen it, if necessa- 
ry, by the labour of the troops, or of peasants, and 
cause it to be occupied by a detached corps ; or it may 

‘be occupied by the whole army, whether the enemy’s 
army be united or not. 2. The choice of the post de- 
pends upon the measures of the enemy. In that case 
we must follow his movements, and keep our quarters 
as much extended as is consistent with the possibility 
of concentrating whenever the enemy’s motions render 
it necessary, and with the safety of the army. If the 
defence of the country depends upon fortresses, the ar- 
my may be drawn together in the following manner : 

1. A post is chosen from which the investment of 
each fortress may be prevented, or from whence, at 
least, it may be succoured. In this case, however, it is 
necessary that the army be in a condition to cope with 
that of the enemy. 2. The army may be divided into 
several corps, occupying strong camps under the can-~ 
non of the fortresses, in order to prevent the enemy 
from besieging them. In such.a case, the cavalry is fre- 
quently formed into a separate corps, and endeavour, 
by constant enterprises, to put every kind of obstacle 
in the way of the enemy, 

Of Collect- 
ings or 
drawing 
the Army 
together. 

For an Of- 
fensive 
War. 

For a De- 
fensive 
War. 

- from which the passage may always be opposed ; or, if di 
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But if the defence depends upon a river, or other de-, Of Collect. 

file, a central post is generally chosen and occupied, ings a 

there be no such post, the movements of the enemy ‘'< 
must be accurately observed and followed, from the 
first approach of the quarters, until the entire junction 
of the army ; or rate corps are drawn together in 
front of the defile, which must always’ be able to unite 
sooner than the enemy, or at least tomaintain their 
ground until they receive assistance ; and which must 
be occasionally reinforced in proportion to the means 
employed by the enenty. - nies oa 
_The same rule may be applied to the drawing toge- 

ther of an army at the opening of a new campaign. [t 
must be observed, that the attacking party is generally 

. the first to collect his army : while the party acting on 
the defensive must almost. always wait to see the ene- 
my’s object before he can do any thing. On some oc- — 
casions, however, the latter party may be the first to 
collect his army ; if, for. example, he wishes to consume 
the provisions in a district, before the enemy comes in- 
to the field, in order to frustrate the enterprize he may 
have in view; or when he is going to perform some 
work necessary for his defence, which must be covered 
by the army. In drawing an army together, attention 
must be paid to the season of the. year, and also to the 
comfort of the troops, who ought not to be exposed to 
great hardships, until they have become habituated to 
active service, : . : 

Sect. IV.. Of Lines of Operations. “ 

Modern writers on the art of war have denominated Of Lines of 
the chain of magazines established at the commence. Operations. 
ment of a campaign, the Basis of military operations ; 
and the roads by which an army receives its. supplies 
from the magazines, are called Lines of operation. The 
situation of the principal magazine, and the length 
and direction of the lines of operation, are considered 
of the highest importance. » 

Single lines of operation are preferable to double Single and 
ones, especially when the latter have an eccentric di- double, ex- 
rection, which exposes the different parts of an arm Haas 
to-be attacked and beaten in detail. It is always of joc ips. 
advantage, therefore, to give to our own operations aN ration. 
interior direction, and, if possible, to induce the enemy 
to adopt exterior lines of operation. If it be neces- 
sary to form two interior lines, in order to oppose two 
lines of operation of the enemy, we ought not to sepa- 
rate them too far; because the army acting upon that 
which is weakest, might be attacked and beaten, with 
such effect as no advantage obtained on the other line 
could compensate, For a similar reason, a double line 
ought not to be presented against a single line, nor an. 
extended line against one that is concentrated. In 
forming lines of operation, the chief object to be at- 
tended to is, the facility of conjunction and. simulta- 
neous co-operation. , Lines of vperation ought to be 
direct,—consequently such as will enable our troops 
to march with greater rapidity towards any point that 
is in danger, than those of the enemy, and thus to pres 
sent a mass to isolated ‘ : 
A twofold line of operations may be considered 

good, when the enemy shall likewise have formed a 
double line; provided the parts of his line have an ex- 
terior direction, while yours have an interior one; 
and his divisions being at greater distances than your 
own, cannot unite without being previously attacked 
by yours in mass, An army possessing lines of ope» 
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Lines of ration more contracted than those of the enemy, can gating upon the most important point of a line of ope- Of Lines of 

Operations. by ateategical movements overpower avineaen di- rations, or of a field of battle, a number of forces supe- Operations. 

—— visions successively, by alternately collecting the mass rior to that of the enemy. To effect this on lines ech enn 

of its forces, and attacking them one after another. In opera’ 
order to insure the success of these movements, it will 
be necessary to leave a small division to oppose that of 
the enemy, which it is intended to keep in check ; 
with orders not to engage, but to use every art to ar- 
a rig perenne di defending the defiles, 
heights, and rivers; and lastly, to fall back towards 
the army*. Hence it follows, that a twofold line of 
operations, embracing the extremities of a more con- 
tracted line, will inevitably be ruined, if the army, 
acting on the shorter space, know how to profit by the 
advantage of its situation, and the rapidity with which 
it can act within its own line. A twofold line of 

i to 

tion, marches and strategical movements must 
be employed; and on fields of battle, we must adopt 
proper manceuvres, or select judicious modes of at+ 
ta 

As the principles we have just laid down respecting 
lines of operation are also applicable to the manceuvres 
on a field of battle, we have occasion to illus- 
trate them still farther in a subsequent section. Mean. 
while, we shall only observe that lines of operations 
have their keys as well as fields of battle; upon these 
lines, there are decisive strategical points which coms 
mand the remainder, and have the same influence on 
operations, as certain points of ground have on battles. 

Secr. V. Of Positions. 

We have already had occasion to lay down some gene- Of Posi- 
ral rules on the subject of positions, while treating of tions. 
the principles of castrametation. A camp, however, may 
be in itself exceedingly strong, and yet totally useless 

still danger, if its parts are several days’ march 
pom wong the difficulty will then much 

iting to resist any concentrated effort of 
enemy. All interior and single lines of operations, 

7 therefore, will be the most secure. They offer no ad- 
ee should he 
have 

rations, opposed to a single one, will be 

, because 
of 

im to a a contrary system, are with respect to the object in view. The science of po- 
calculated to bring their mass into action against sitions, on the other hand, exhibits the principles ap- 
his isolated divisions. plicable to the choice of a camp the best adapted, ac- 

cording to circumstances, to the proposed object. 
In the case of an offensive war, combined with a sur- In an of- 

prise, there is no great difficulty in chusing positions. fensive 
An attack in these circumstances pte-supposes superis #" with 
ority, and all the art, therefore, which is necessary, con. *8'P"'**3 

Two interior lines of operation, ing the means 
of reciprocally sustaining each 2 sor ypene destined to 
face, at a certain distance, two exterior lines of an ene- 
my, must avoid being encom by him within a 

so contracted as to enable his divisions to act 
simultaneously; and they must equally avoid the op- 

extreme,—that of pushing their ions too 
‘ar asunder,—because the enemy would have time to 
crush that division which has been weakened to rein- 
force the other, and might then make such progress 
br conquests as might pees Ne pagrmemen 

us suppose an army, equal in to its oppo- 
nent, but acting in two or three isolated corps, u 
lines of operation having an exterior direction, while 
pe ccc oe ee upon a single line; the 
army so divided will never gain any real advantage, 
unless the several corps can attack simultaneously ; 
because the enemy will always have it in his power to 
ee 

their separate corps. Hence, two interior lines are 
advantageous, because can concentrate their forces 
at will, and with greater rapidity than the enemy, and 
consequently double their numerical ——_ For 
the same reason, single lines, such as have their parts 

ral principle upon which all combinations in war ought 
to he comstrached?; ‘Shikpeiasiple condete dn easigre> 

sists in the ordinary utions for the safety and sup: °” 
ply of the troops, which are determined by the jon 
tions of the enemy ; and with to positions, there 
is almost nothing farther required, than the art of se- 
lecting the best routes. , 

But the art of 
and important, w 

to determine the best means by which we may be en- 
abled to break into his parallel, 1. If this is to be ef- 
fected by a battle, the art of positions is of less impor- 
tance ; because, in that case, we must attack him in the 
position which he has chosen ; or, if it be too strong, 
we must endeavour to force bim out of it by skilful 
manceuvres. 2. If it is to be done by cutting off his 
forage and supplies, we must establish ourselves in a 
strong position, near the enemy—if possible, quite on 
his flank, but, at all events, somewhat obliquely, in or= 
der that our light troops may get into his rear, and in- 
tercept his convoys. No pains should be spared in pro- 
curing intelligence respecting his foraging parties, 
which must be constantly annoyed by all possible means. 
At the same time, we must beware of exposing our 
own parallel, which should always be secured by for- 

Bonaparte, too, almost constantly manauvred in 
eS Se He practised it at the battles of Quatre Bras, Ligny, and Waterloo; but failed, partly 

the Sambre, and the Meuse, would not have been 

i I z i £ F ; 
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calculations, and partly from the activity, skill, and courage of his adversaries. 

itions becomes much more difficult against an 
we have taact offensively against enemy pre- 

an enemy who is fully prepared. It is then necessary pared. 
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tresses, or posts, or detached corps. Or we should en- 
deavour to out-flank him in-his position, by occupying 
tenable places, or positions for separate corps on his 
flanks, to enable us to get into his rear, and attack all 
his convoys and foraging parties. 3. 1f our purpose is 
to be executed by means of detachments, we must 
previously observe upon what grounds the effect of a 
detachment rests. So long as our main army remains 
on the spot, it is presumed that the enemy cannot 
move; for otherwise the position must have been ill 
chosen. . A corps is then detached from the army, as 
strong as is required and can be spared, in order to 
execute some enterprise injurious to the enemy. This 
enterprise may consist either in a particular blow, such 
as the attack of a post, the cutting off a convoy, the 
destruction of a magazine, &c.; or in preparation for 
some blow, which is to be executed afterwards by the 
whole army ; such as the investment of a fortress, throw- 
ing bridges over a river which the army is to pass, oce 
cupying the entrance and debouche of a defile, &c. It 
is not always necessary that the corps should actually 
execute the enterprise, but only that it should be so 
placed as to be able to execute it, if the enemy takes 
no measures to oppose it. 

The following general rules are to be observed, with 
respect to the position of the main army and its de- 
tached corps. 1. The main army’must never weaken 
itself so much by detachments, as to be under any ap- 
prehensions for its own safety. 2. No corps must be 
detached in such a way as to be exposed to danger. 
3. In sending out detachments, we must always pro- 
vide for the junction of the whole army on the neces- 
sary point to secure its safety, or to execute the pro- 
posed enterprise, or any other that may offer. Be- 
sides, the position of every detached corps must be 
chosen, so as to enable it to execute an enterprise dan- 
gerous to the enemy, and at the same time, if opposed, 
to have the means of executing some other. 

In a defensive war, the art of positions is of the 
greatest consequence. 1, A position may be chosen 
which covers the whole parallel. Such a position must 
be strong in itself; the enemy must not be able to get 
round it at all, or only with his whole army, and that 
not without exposing his own parallel or communica- 
tions. 2. The position may cover the greater part of 
the parallel. Such a position, besides being strong, 
must have obstacles on both sides, which, although 
they do not reach to the end of the parallel, force the 
enemy to make a large circuit to get round, while he 
can be opposed by a much shorter movement. 3. The 
position may be such that the parallel can be covered 
only by manoeuvres. This may be done in three ways. 
In the first place, a central position is chosen for the 
whole army, from which the object of every movement 
made by the enemy may be frustrated by a shorter 
movement. In the second place, we may follow the 
enemy in all his movements, always choosing positions 
of proper strength, and so near to him, that, from fear 
of being-himself attacked, he can undertake nothing, 
unless with his combined force. In these circumstan- 
ces, we must endeavour to beat or at least annoy all 
his convoys, foraging parties, and detachments. Third- 
ly, we may extend our line in proportion as he extends 
his. When he makes a movement in his parallel, we 
make a corresponding one in ours; when he detaches 
a.corps, we do the same, always calculating the time 
it will require-to join the main body, in order that-we 
may always be in a situation to unite more rapidly than 
the enemy. Should he expose a detachment, a com< 
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munication, or magazine, we must endeavour to take 
advantage of the wt mona f and to change the rela- 
tive situation of the war. e must beware, however, 
of committing any such fault ourselves, and that ‘is a 
matter of great difficulty; for as the enemy begins. all 
movements, and we must regulate all ours by his, it is 
scarcely possible to avoid some dangerous exposure. 
Hence, this method is the most hazardous of all. 
An army with both flanks secure against the possi- 

bility of being turned, is in a most advantageous post ; 
but where defensive measures are to be literally fol- 
lowed, such positions will seldom occur. If it is more 
easy to gain a flank in an open country, it is more des 
cisive where there are mountains ; because, in moun- 
tainous ground, the enemy may be hemmed in, and 
cut off from his magazines, These are, indeed, ma~ 
noeuvres of a delicate nature, which require to be con- 
ducted by a general possessed of more than ordinar 
abilities, and commanding an excellent army. Wit 
these advantages, the assailant certainly has the best 
chances of success, provided he is sufficiently cautious 
in-chusing positions which do not expose his own com~ 
munications to a counter operation on his flank or rear ; 
by which the enemy might force him to fight on disad- 
vantageous terms. No corps whatever must be posted 
in a valley, unless we are masters of the mountains 
which form it; and if we cannot occupy both sides, 
we must at least occupy one; for though, at first sight, 
mountains, rocks, and woods, may appear inpassabie, 
yet, upon a diligent inquiry, the contrary will be al- 
ways found ; for in every country that is well peopled, 
there are, and must be, communications between the 
villages, at least for infantry. We ought, therefore, to 
occupy the mountains and woods with our infantry, 
and the valley beneath with our cavalry, which will 
hinder any enemy from passing through it. 

The conduct of a defensive war is always a matter 
of great difficulty. In defending a province, it is ne« 
cessary that our movements in every direction along 
its frontiers may be made with facility ; or, that a po« 
sition he selected, which the enemy cannot attack with 
the prospect of success, nor turn without being exposed 
to be cut off from his own magazines and line of ope« 
rations ; in short, a position from which he cannot force 
us to retreat. - Posts of this description, however, are 
rarely to be found ; for if the enemy be active, reso-« 
lute, fertile in resources, and possessed of an army 
well versed in. manceuvres, he will constantly find 
means to penetrate, at least with infantry, and turn 
our flanks. The attempt to cover every town and vil-« 
lage will always be found impracticable. The perfec- 
tion of defensive war consists in preventing an enemy 
from obtaining any advantages, which may enable him 
to accomplish his main object. When, therefore, the 
precautions are so carefully taken, that at the end of 
the campaign he finds himself no nearer the attain- 
ment of this object than he was at the beginning, then 
a defensive war has been properly conducted, notwith- 
standing any other advantages or acquisitions of terri« 
tory he may have obtained. 

Of Posi- 
A tions. 

There is in every camp some one essential point, or Key ofa 
hinge, which may 
which the strength of, it most immediately depends ; 
while. you keep this,.the enemy has. nothing, and when 
you lose it, all is lost. ‘The same holds good as to po- 
sitions. The choice of this point, with regard to posi« 
tions, depends entirely on, and must be regulated by, 
the object which the general has in view ; by the situ- 
ation of his magazines, and by the number and species 

be called the key of it; and on position. 
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ei rn a enter epi ity 

@f Move- 
ments. 

Tworequi- In-every movement, two thi 

Security of 
a move- 

ment. 

Secr. VI. Of Movements. 

An army ought never to make a movement with- 
having ject in view, and measures should 

troops ; to prevent such a design 
; him into some other quarter, 

prevent him from establishing himself there; for 
ent- 

passing 
y from investing one ; with the 

view of making a feigned march, in order to deceive 
him, and then to attain our by another movement. 

consist, first, in lightening the army, 
carriages that can be dispe ; with 

_ A movement is rendered secure, 1. By concealing it 

He ae i i i 
FEE 7 =< é u 
ek 
fi F : | 

at 
the general basis 

_ would enable them to fall upon 
however my on his approach. 

jects under the fire of which the enemy would be 
obliged to pass, should poate ei the army in 
march ; or we may place cavalry in such a situation as 

the flank of the ene- 
For the convenience of the 

march, it is necessary that we have good roads, and 
make no circuits, nor expose the troops to any unre- 

We 
march forwards, for the purpose of giving battle, as 
well as of the movements in passing and defending 
defiles. In marching to the rear, in order to avoid a 
battle, we must pay particular attention to our own 
situation and circumstances, and to the le en- 

izes of the enemy. If he be quite close to us, 
can immediately attack us, we must take every 
ible precaution to conceal our march, and to per- 

‘orm it in safety, especially if we have a discouraged 
army. All-the heavy artillery and baggage must be 
sent to a distance before us; the march must be per- 
formed rapidly, but without disorder; and we must 
endeavour, before the enemy can attack us, to gain 
some defiles into which he cannot follow us. If he be 
at such a distance from us, that he cannot follow us 
with his whole army, but rein Ae us with a corps 
of cavalry and ; in that case we may, accord 
ing to cireumstances, diminish the hardship and fa. 
tigue which the troops would otherwise have to un- 

afterwards have occasion to treat of the March te 
the rear, te 
avoid a bat- 

other kinds of movements are such as are made Movements 
with ‘a view to the attainment of some particular ob- for a parti- 
ject, or to prevent the enemy from executing some de- cular ob- 
sign. In marching with a view to attain some parti- J¢<*- 
cular object, we must take especial care that our own 
parallel remains covered, and for this purpose three 
things must be observed. 1. That our communica- 
tions be not cut off. This rule, however, may be 
overlooked, as long as the army carries a sufficient 
supply of necessaries with it, or finds those ne« 
cessaries at the place of its destination. 2. That the 
enemy do not carry any place, or destroy any of our 
magazines. 3. That enemy be not in a situation 
to prevent us from returning, if necessary, into our 
own parallel, a thing which might easily pen, if 
he were to take up a strong position between the army 
and our own territory. 

When sufficient precautions have been taken, with 
respect to the points above mentioned, movements of 
this kind may be made in a threefold manner: 1. With 
the whole army. 2. With divisions at the same time, 
which is called a combined movement, and is often 
employed in marching towards the enemy, with the 
view of giving battle, or to force a defile, or invest « 
town. 3. With divisions ing each other. In 
every movement, two things are to ded,— 
fone erage Sada men be a 
the part of the enemy. We have already of 
the dispositions which ought to be |, with a 
view to prevent our being attacked while on the 
march, or to render such an attack harmless; and 
we shall have occasion to revert to the same subject in 
a subsequent part of this article. To prevent the ene- 
my from anticipating us, it is necessary that we should 

sumeroes nov didivile todliovess oe on ewe — eee 
Marengo, Austerlitz. acontigueus are on the extremity 

Rare Latena tipper, Vinod Weenie 



Of Move- 
ments. 

Combined 
movement, 

March by 
divisions 
following 
each other. 

How to 

284 
keep our slenion concealed ; that our movement should 
be made with, celerity; and that previous arrange- 
ments should be made for removing all obstacles which 
might obstruct or detain the army, as well as for 
enabling it to accomplish the march, and attain its ob- 
ject with safety. Secrecy, indeed, is not always con- 
sistent with these previous. arrangements; and it will 
require much. skill and knowledge of the country to 
combine both in as great a degree as possible: Fa- 
vourable circumstances, too, are requisite to enable 
us to secure the means-of success by previous arrange- 
ments; but it may sometimes be done by occupying 
some place or post with a detachment, or some defile 
which the enemy must pass, in order to prevent the 
object of our movement. In this case, it is necessary 
that the place or post which we have occupied, or the 
defile, be so situated as to prevent the enemy from oc- 
cupying the position which he means to take up; and 
then all the rules which we formerly laid down, with 
spat to detachments, must be observed. 

. A combined movement is one, in which the divi-« 
sions of the army march without being able to form 
one contiguous: order of battle. It is often employed, 
because it enables us to execute the movement with 
greater rapidity ; it has the effect of diverting the at« 
tention of the enemy; and it gives us an opportunity 
to make an attack in more places than one, either upon 
the whole of the enemy’s army, or on some large 
corps, or to hem in some of his troops.. Im such ope- 
rations, it is necessary that all the divisions of the army 
should be secure during the march; and this may be 
the case, 1, When we are certain that the eneiny is ig- 
norant of our movement, either because it has been 
kept completely concealed, or beeause all the passes 
have been secured, so that we can obtain immediate 
intelligence of all his motions on any of the marching 
divisions. 2. When every division has a route which 
secures its retreat, in case of the enemy’s approach. 
3. When each division is always certain of finding po- 
sitions on its march, which will enable it to maintain 
itself until others come to its assistance. 4. When 
the enemy, in attacking one of our divisions, would be 
certain of being himself attacked by another on his 
flank, before he could beat the first. 

The march by divisions following each other is 
adopted, when great defiles prevent the march of the 
whole army; when one part of the army, which can 
move with greater rapidity, is previously dispatched 
in order to secure the means of performing the march 
with the whole army; or, when we have not wholly 
determined upon performing the movement, but wish 
to have a start. In the first case, there must be no 
chance of the divisions being exposed to an attack, 
either in the defile itself, or in the debouche from it. 
In the second case, the division in advance must either 
be able to maintain its ground until the army comes to 
its assistance, or to make its retreat without any disad- 
vantage to itself or the rest of the army. To which 
we may add, with regard to the third case, that the 
dispatching the division in advance must not inter- 
fere with, far less render impossible any other move- 
ment of the army, which may be afterwards found ne- 
cessary. 

In order to prevent the enemy from attaining his 
prevent the object by any movement, we may remain obstinately 
movements in our. position, 
of the ene- 
my. 

if it be such as gives us an opportuni- 
ty of inflicting ‘such injury upon him, as must neces- 
sarily detain him ; or we may move ourselves to the 
place of his destination, or to an opposite quarter, 
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either with the whole or a part of the army. We Of Move: 

place ments. 

of the enemy’s destination, when we know for certain “"¥"—™" 
should march with the whole army towards the 

that he will, or that he must move to that point; or 
that we should risk a great deal by suffering him to 
accomplish his object, but would be in no danger 
should he afterwards relinquish it, and even make 
some other movement. In this case, the army must 
be prepared for battle, if it should’ not be ht 
preferable merely to encamp opposite: to that of the 
enemy, with a defile between. We should march 
with a part of the army towards the enemy’s point of 
destination, either when the enemy himself employs 
only a part of his force, or when a part of the army is 
sufficient to frustrate the enemy’s design; for example, 
when the object is to prevent the passage of a defile, 
which a part of the army can defend against the wliole 
force,of the enemy ; or, in case of the investment of a fors 
tress, where the mere reinforcement of the garrison 
with one or two thousand men is frequently sufficient 
to frustrate the whole enterprize: 
We may move with the whole army in an opposite 

direction, 1. When we are certain of being able to in- 
flict upon the enemy a blow, which will be of more 
consequence than any advantage which he could de-« 
rive from his movement. 2. When we are equally 
certain that the apprehension of the blow which we 
may strike will compel him to abandon his design. 
We may employ only apart of the army in such a 
movement, if a part be sutiicient to inflict the intended 
blow ; if it be necessary that we should be prepared, 
after executing the’ blow, te move in the direction 
which the enemy has taken; if we be uncertain whe- 
ther the énemy may not abandon his design, from ap- 
prehension of the blow which we threaten ; or, if by 
withdrawing the whole army from the position whic’ 
it occupies, we should expose ourselves to danger. 

Feigned marches are such as are made, not for the peigned 
purpose of accomplishing our real design, but in order marches. 
to induce the enemy to make some movements, which 
shall enable us more effectually to attain our object. 
These may also be performed, either with the whole 
or a part of the army. The design with which we 
blind the enemy, must be a probable one, and such 
as he may easily take for our true object. The more 
probable the better; and best of all when it may be 
converted into the true one. When such a movement 
is made with the whole army, we must take care that 
it do not lead us too far from our real object, much 
less give the enemy an opportunity of rendering it en- 
tirely abortive. For this reason, the movement is fre- 
quently performed slowly, the army is extended, and 
the advanced guard, especially the light troops, spread 
far out in front. The movement is generally perform- 
ed by dispatching a division of the army towards that 
side on which the feint is made, with a number of 
light troops to conceal its real strength. And should 
the enemy follow this division, we then move 
with the rest of the army, or a part of it, towards the 
true object. In this case, it will be of advantage if it 
be not necessary for the detached corps to form a junc- 
tion with us before we commence our movement; 
but that we begin at once, and at the same time, send 
an order for its return, Meanwhile, false reports with 
respect to our designs may be circulated, but in such a 
way as may induce the enemy to believe them to be 
true. The corps which is detached for the purpose of 
executing the feigned movement, must, of course, be 
under no apprehensions for its own safety. 
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that they may have a cross fire at the place where the f the Pas- 
bridges are constructed. The heights, therefore, on |, *se of 

side from which we are to cross, must be more ae 
elevated than those on the opposite side; at the place fj, and 
where the bri are formed, the river should have the means 
a bend inwards ; and the river itself should not be too of Defend- 
broad. 3. That there be no new defiles on the other ing them. 
side of the river, but a good free space where the troo 
can easily form under their fire, and then proceed 
attack the enemy. 

The following dispositions are then made for the 
passage. 1. artillery and troops are stationed 
at those points where they can act with most effect 
— ite side, and, if possible, they should be 
i) |p peeing pe 2. tke = sent — 
partly for the purpose of constructin ridge, an 
partly in order to throw up PA A ke before it, 
which must be the more. y constructed and oc- 
cupied, the less we can depend upon the effect of the 
fire from our own we ee i Sooaueen 

idge, and the loyin, e on 
the opposite side. These tes pores get over by 
ORR CRN RS SOs aa nee - 

generally cross over, carrying infantry behind 
rag The cavalry remain on the oppouite side if 
ps | have nothing to apprehend from the enemy’s fire, 

under the fire of theirown , keep themselves 
ready to attack all that a 
the bridge itself. As soon as the bri and the 
works on the opposite side are compl the troops 
commence the passage, in such order as circumstances 
a rapidly, but without too much haste. The 

the nature of the ground. If the 
country be level, and favourable for cavalry manceus 
vres, the horse must pass first, in order to cover the 
pope rhe uimes . If it be 
an advan $ position with artillery, a corps of in- 
fantry, with a brigade of the , takes the lead. The 
situation may be so favoura , that the 

as soon as they arrive on the other side, can 
and march forwards; it uentl happens, 

however, that they must first place ves in the 
entrenchment, and gradually advance and deploy as 

4. When they receive reinforcements, the enemy per- 
ceives that the is certain, generally retires. 
If he does not, as soon as the ite number of 

4 

ng os enna the passage of a river 
gem, it is necessary, 1. To choose a sage of a 
whence we can speedily reach several where a river by 
passage may be acounennes ; and in such a manner **'***g°™. 
that when the enemy p himself so as to oppose us 
at some of these points, he will be obliged to make a 
circuit before he can reach the others, To make all 

feigned dispositions, and 

he expose an we must en- 
ie oe and infantry, 

with the articles necessary for 

by strata- Of the pas- 

| the - 



286 
Of the Pas- sage. 4, These must construct bridges, and entrench 
Rents pei themselves as rapidly as possible, and, at the same 
other Dx. time, occupy, as far as their force will permit, those 
files,.and Places from which the debouche can be covered. 5. 
the means If these measures succeed, the army prepares for the 
of Defend- passage, and the support of the corps. 6. When the 
ing them. dispositions have been so far completed, the army 

passes, after having previously occupied all those points, 
which can cover and secure the passage and the de- 
bouche. 7. As the troops arrive, they must be so 
placed as to protect the passage of the rest, and to se- 
cure all the further advantages. 8. Should the enemy, 
notwithstanding, still attempt to dispute the passage, 
our movements must depend upon circumstances. If 
we are too weak to drive him back, we must stop and 
observe his motions, and make our dispositions accord- 
ingly, either to continue the passage, should he ne- 
lect the proper opportunity, or to secure a safe retreat 

for those who have already passed. In the latter case, 
the enterprise has failed, and we must attempt it in 
some other manner. But if we are strong enough to 
bid defiance to the enemy, we must either prepare to 
receive his attack, if our position be a strong one which 
covers the passage; or, if the passage cannot be com- 
pres without driving back the enemy, we must attack 
im without hesitation, with the troops which have got 

ever, before he is aware. j 
In the:case of other defiles, the dispositions are much 

the same, only that, in general, we have no occasion to 
be detained in preparing roads. Almost every thing, 
therefore, must depend upon our having secured the 
debouche; which must be done by throwing forward 
a corps to take possession of some tenable place, or 
good position, at the outlet of the defile. If this has 
been effected, we have gained every thing. But the 
longer the defile, and the more difficult the roads 
through it, the less easy will it be to effect this ob« 

_ject. Hence, the passage of this description of defiles, 
1s considered as much more difficult than that of rivers ; 
especially if the enemy has fortified the passes, be- 
cause these must first be forced, and then the debouche 
secured, 

Ofdefend- _ In opposing the passage of a river, it is presupposed 
ing the that the enemy can find no points at which he can 
passage of . effect the passage by force, or, at least, that he has not 
ariver, the superiority necessary to enable him to accomplish 

+ that object. The following are the general dispositions 
‘for preventing the passage of a river. 1. We must 
break down all the bridges in the neighbourhood, and 
destroy all the fords, and secure all the boats and ves- 
sels above and below, as far as we can reach. Should 
any bridge be left standing, it must be sufficiently se- 
reured by a strong entrenchment, or ¢e/e-de-pont. 2. 
We must occupy all those posts from whence we can 
obtain intelligence of the enemy’s movements, and at 
the same time obstruct his passage. 3. If we have 
sufficient time and means, we should throw up en- 
trenchments at all important points which command 
the passage, in order to.occupy them as soon as we 
learn that.the enemy intends to pass at that place. 

“Of the pas- 
sage of 
other de- 

files. ° 

These entrenchments must be so situated, that if the - 
-enemy had suddenly occupied them, we should still be 
able to drive him out. After these preparatory dispo- 
sitions, we may. adopt one of two AR os In the Fret 
place, we may take a position on the river, opposite to 
the enemy, and follow all his motions with the whole 
or a part of the army, in order to oppose his passage 
at every point, Or, secondly, we may take.a position 
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with the whole army, not quite close to the river, but Of the Pas- 
at a distance to be determined by its course, which will _ sage of 
enable us to arrive at any point where the enemy Rivers, and 
might attempt to pass, before he can accomplish his ~ ba 
object. The country on and about the river, must be jhe means 
strongly occupied with posts, in order to obtain early of Defend- 
intelligence of every one of the enemy’s motions. As ing them. 
soon as we are assured that the enemy is seriously at- “Y=. 
peer the passage at any particular point, we must 
march thither and attack all that have already crossed, 
or destroy the bridges, or at least prevent him from 
persevering in the enterprise, if we can do nothing’ 
more. We must beware, however, of allowing our- 
selves to be drawn too rapidly to any one point, as the 
enemy might then really effect the passage at some 
other place. So long as we are in a state of uncer- 
tainty, we should merely hold ourselves in readiness to 
march, or send a corps in advance, for the purpose of 
obstructing the operations of the enemy. The advan- 
tage of this method of defending a river consists in 
this, that the army is not separated in consequence of 
the passage of the enemy, nor receives any serious 
blow, nor is forced to expose a great part of its paraliel, 
in order to unite at a great distance behind. ‘There 
is still a third method of defending the passage of a 
river, but which can only be employed by an army 
which is nearly equal to that of the enemy, when the 
course of the river does not admit of our adopting the 
second method, in consequence of the river presenting 
a convex bend to the defending party. This method 
is, to pass the river ourselves, to take up a strong po- 
sition close to the enemy, and then hold ourselves in 
readiness to beat him while he is engaged in the pas- 
sage. Bold as this method may appear, there is no 
doubt that it may be attended with singular success 
under proper precautions. In all enterprises of this 
nature, indeed, especially where troops can only be 
brought successively into action, much will always de- 
pend upon activity, boldness, and decision ; and the 
fortunate issue will generally be determined by the 
first attack, When the leading columns have crossed 
a bridge, or penetrated through a defile, and have- 
maintained their ground until the army is come up and 
enabled to support them, the success of the event is 
determined. Hence, it is always of essential import~ 
ance to prevent the deployment of the leading co- 
lumns ; not a moment must be lost in charging them ; 
the least hesitation may produce irretrievable ruin. 
The attack being resolved upon, it must be made with 
impetuosity, because, should it be repulsed, there 
can. be little hope of making a second more success- 
ful. , 

The defence of all other defiles may also be conducted Defence of 
according to.all the three methods above described ; and other de- 
the two first alwaysdepend uponpreventing thedebouehe. files. 
But in the case of these other defiles, another method 
still remains ; which is, to establish ourselves within 
them, by means of fortresses or redoubts. If such 
posts cannot be turned, or when placed on hills, if they 
are not commanded. by higher eminences, they render 
the passage of the defile impossible. In establishing 
such. posts, therefore, we must have these circum- 
stances particularly in view, and also to keep the road. 
itself completely under their fire. he 

The passage of a river or other defile, with the view Of the re- 
of placing it between us and the enemy, is, on this ac- treat 
count, a matter of difficulty, because there is a period through 
at which the army is divided, and the enemy can at~ ¢@fles. 
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of —_case, we conceal our intention, or we must 

Rivers, and effect it in the fuce of the enemy. The following are 
pon the general rules ap licable to both cases. 1. the 

dha seca age, heavy | ery, and all the carriages that can 

of Defend~ with, should be sent far before us, to 

be to assist it in case A 
it is not ible to conceal from the enemy 

and the forcible of a defile Sue- 

without errors and incapacity. In such a 
WOME bave to contend with the iwolaa dideciae, 
ofa passage 

acase must be ascribed to good. fortune, 

That pensive, while a successful battle would lay 
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cordingly, and carry it into execution before he has OF the Pas- 
time to effect his object; for which purpose we must s9g¢ of 
drive him as close to the river as possible, in order that Pivers, and 
he may not be able to conceal from us the point where (ic De- 
he means to pass. 3. That we should make such dis- jhe fpeans 

iti as will enable us to make an attack. every of Defena- 
moment, ially during the night, by keeping the ing them. 
troops, cavalry, infantry, and artillery, constantly in 
readiness. 

Sect. VIII. Of Battles. 

A combat between two entire armies is called a bat- Of Battles. 
tle; when a part only of the one army is engaged 
with a part of the other, it is called an action. It is 
not necessary for us, however, to make any such dis- 
tinction here, as the disposition and arrangements for 
both are the same, and the number of the combatants 
makes the whole difference. We shall only observe, 
that one is more easily induced to risk an action than a 
battle, because the former is not so decisive. 

In this section, we propose to consider the reasons 
which should induce us to give or refuse battle; the 

ents for battle, including the order of march 
and ition of the troops; the different modes of 
attack and defence, and 29 consequences of victory 
and defeat. 

It is a general rule, that we should never give bat~ Reasons for 
tle, unless when we have no other means of attaining g:ving bat- 
our object ; or when we have much to gain, and little #*- 
to lose by it. The following are some of the re, 
reasons which should induce us to give battle. 1. To 
relieve some important eee. 2. To enable us to be- 

some important belonging to the enemy. 
$. To cover a siege which has been already commenced, 
4. To drive the enemy out of a country, or, 5. To de- 
fend a against him. 6. To deprive the enemy 
of an ally, or, 7. To induce an alliance with others, 
&. When the army is on the point of getting into an 
awkward situation, from which it can only be saved 
by a successful battle 9. If we foresee, that if we do 
not give battle now, a period will come, in which we 
shall be compelled to it under much more unfavoura- 
ble circumstances. 10. When we perceive, from the 
situation of the enemy, or from some errors which he 
_+ comfhitted, that we have it in our power to beat 

To avoid a battle is to place ourselvés in such a si- Reasons for 
tuation as to make it impossible, or at least very dan- voiding 
gerous for the enemy to attack us. We act in this >™t!e- 
manner, 1. When it is more probable that we shall lose 
than that we shal] gain the battle. For instance, if 
our troops are not in a state of discipline; if we 
on et See isnot adapted tothe kind 
of of which our consists ; if we are weaker 
than enemy, or if enemy taken a very 

- ‘Siheed te bk agngre 
w i to e up a 

position. 3. If, in al, we can ie nani. 
pe - re Me mr tg 

ing it; as, w enemy's fortresses are 
1 ser eedreniunes than our own; when every 
step which he makes in advance is laborious and ex. 

to him ; when hie -setneat-taveasy, while thing 
ours is 5 or when, by a defeat, we should 
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the means of following up a victory; it should admit-Of Battles. 
of such manceuvres, as, in case of our being compelled 
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Of Battles. be deprived of our resources, while the enemy would 
—Y~" still retain his, 4. In all cases where we can attain 

our object without a battle. 
When we have resolved upon a battle, we must en- 

deavour to give it under the most favourable circum- 
stances, For example, when the enemy are inferior to 
us; when his troops are discouraged, and in bad or- 
der; when his generals are not agreed, or when we 
have an understanding with one of them; when the 
enemy is placed in a bad position, or when he is ill 
encamped or entrenched in a position which is other- 
wise good; when he is ill provided against an unex- 
pected attack, whether in his camp, or on the march ; 
or, when his retreat is difficult, and ours easy. 
When an army is desirous of giving battle, it ad- 

vances towards the other in order to attack it; but if 
it wishes to avoid a battle, it selects a position, which 
must be the stronger, the more reason it has to avoid 
an engagement, and there awaits the attack of the ene- 
my. ‘It is possible, however, that both parties may be 
equally desirous of giving battle, and therefore ad- 
vance, and attack each other wherever they meet; or, 
the army that‘wishes a battle may await the attack. 
In the fatter case, the army takes a strong position, 
from which the enemy must expel it, without being 
able to do so without a battle. 

In a battle there are three things to be considered, 
each of them in a double relation, viz. to the attacking 
and defending party. These are, the arrangements for 
battle, the battle itself, and the pursuit and retreat. 

to retire, will prevent a total and ruinous defeat ; and, 
at all events, it should afford us the means of a safe 
retreat. For this reason, positions with strong pro- 
jecting angles, or with defiles, especially a river, in the 
rear, must be carefully avoided, because the loss of a 
battle in such situations must be absolutely ruinous. 
2. Having chosen our field of battle, we must endea- 
vour to make the best use of the advantages which it 
affords ; our cavalry and infantry must be posted in 
such situations where they can best act, and mutually 
support each other; the artillery, in particular, must 
be placed so as to produce the most decisive effect. 
8. All the posts in t, which are calculated to ob- 
struct or break the attack of the enemy, or cover a 
flank, should he attempt to turn our position, (such as 
houses, villages, heights, &c.) must be rendered as 
strong as possible, and occupied by the proper descrip- 
tion of troops, in ‘order to produce the ex advan- 
tage, and to present a powerful resistance to the ene- 
my’s attack. The possession of villages, in front, 
provided they are at a proper distance to be sustained, 
is one of the most advan us circumstances that 
can occur in a field of battle; but all the advantages 
are lost, and turn against you, if you do not sustain 
them. Villages, when situated as above described, and 
properly occupied and sustained, are so very advanta- 

us, that a general will seldom chuse to attack them, 
ut will rather mask them, and set them on fire with 

Arrange- Among the arrangements for a battle, some are com- howitzers, and chuse some other point of attack, 
ments for a mon to both parties; some are peculiar to the attack- which, though in appearance less proper, will, gene- 
battle. ing, and some to the defending party. The following rally speaking, succeed better*. 4. All the generals 

are those which are common to both parties. 1. Every 
disposition must be made to render a victory as profita- 
ble as possible, and to diminish, as much as we can, 
the evil consequences of a defeat. 2. The arms must 
be accurately inspected. 8. We must have a suffi- 
cient supply of ammunition, and take care that it be 
not wanting at any place where it may be necessary, 
4, We must get rid of all the baggage. 5. We must 
endeavour by all means to inspire the troops with 
courage and confidence. 6. The troops must be pre- 
viously allowed to take sufficient rest and food. 7. 
We must have a sufficient supply of medicines, ban- 
dages, and surgeons. 

The arrangements to be made. by the attacking par- 
ty, must be regulated, in a great degree, according to 
the measures adopted by the. defending army; we 
shall therefore speak of the latter first. 1.,A good field 
of battle must be chosen, where we are to await the 
enemy’s attack. The field must be adapted to the 
number and description of our troops; besides pre- 
senting obstacles to the assailants, it should afford us 

must be well instructed with regard to the nature of 
the position, especially that part of it, the defence of 
which is committed to them, and also with regard to 
their conduct in every event that can be anticipated, 
and how they are to give and receive assistance, 
These, again, must give similar instructions to the offi« 
cers under their command. 

The attacking army endeavours to obtain, by all 
means, the most accurate knowledge of the disposi- 
tions of the enemy. If his position be found very ad. 
vantageous, we must endeavour to entice him from it, 
or cause him to weaken himself by detachments. For 
the art of a general, when he is desirous of giving bat- 
tle, consists in enticing the enemy to ground where he 
can fight with advantage; ‘but, at the same time, he 
must take care not to lose in manceuvring, the proper 
moment of attack. If the ground be determined upon, 
the army marches to it in several columns; the gene- 
ral being commonly with the advanced guard, for the 
purpose of reconnvitring the position and arran 
ments of the enemy. This position may be of a four- 

* We have a fine example of this given by the celebrated Marlborough, at the famous battle of Hochstedt,or Blenheim. His 
Lordship had attacked several times the village of Oberklaw, but was each time repulsed with great loss. He afterwards, very judi- 
ciously, having left a body of infantry to mask the villages, advanced, and broke the enemy’s line, and thus gained the battle. 
The French had garnished all the villages before their front, particularly Oberklaw and Blenheim, with a prodigious quantity of in- 
fantry, expecting that the generals of the allies would attack them,’ and by no means presume to advance and leave them behind; 
but they were disappointed, and beaten, with thé loss of all their infantry posted in the villages. ‘ 

Hence Jomini lays down the following rules respecting’ positions of this description. 1. ‘That an army, posted behind villages, 

must protect its front by occupying them. 2. That for this purpose, some battalions of infantry, furnished with artillery, must: be 
employed. 3, That the army must be drawn up at a convenient distance in rear, so as to sustain and. be sustained. by them ‘and 
preserve the means of withdrawing the troops, in case the enemy should threaten to cut, them off, by successful movements in 
another point. 4. That from the danger of being turned in such posts, and the nature of their defence, only a moderate quantity of 
infantry is required; and that too much importance ought not to be attached to their preservation. = 

These ideas are justified by the event of several battles, and in particular by that above named. “Had the French generals with- 
drawn the greater part of their infantry from Blenheim’ and Oberklaw, when’ they “perceived that their line'was threatened upon 
another point, they might bave brought them to act upon the flank of the assailants, and probably have gained the victory. Ad- 
Mmitting they had still been defeated, they would not have lost twenty battalions prisoners in these villages, ~ 
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1. The front of the position ; no 
to any part, and be its 
it Tieh i tho.core in large ins, and such 

therefore, is at by two armies, who are de- 
s of coming toa decisive action. 2. There may be 

an obstacle before the front, which must first be. sur- 
mounted. 3. The position may be such that we can 
only attack certain parts of the front. 4. The enemy 

be placed behind entrenchments. 
na case where it is in our power to attack the whole 

of the enemy’s front, those who are skilled in military 
science notice several modes of attack, or orders of 

1. To attack the whole of the enemy's front 
with the whole of our own. 2. To throw forward une 
of our wings, with the view of attacking the opposite 
wing of the enemy. 3, To throw forward both wings, 
in order to attack both of the enemy's wings, and keep 
back the centre, 4. To advance centre, and kee 
back the wings. The first is very rarely employed wi 
our large armies in times, and can only take 
place with small corps. It is never advisable, unless 
we chuse to place every thing at hazard. The second 
is universally acknowledged to be the best mode of at- 
tack, because it enables us to concentrate our force up- 
on the point of attack ; and, by employing it, we risk 
less in case of a retreat, the army can easily be 
covered by the refused wing. The third mode is only 
employed when we wish to outflank the enemy ; or, 
pin jpn a ecm of ary < who commence the 

ing ev ing opposed to them, 
in order to fall upon the Sooke of Saanety. The 
fourth mode is bad, because every projecting angle in a 
position is a weak point, and in this mode there would be 
two such angles. am cones Snemebened, iherelepe, 
when we have to attack the enem circumstances 
in which we are fon of being cutdenked, if 

i should ve their leaning ; for ex- 
ae on passin pes ge i fy mead 

enemy, t to 
the appui of the river. PAI! stacks, in which of 
the army advance, and others remain behind, thus 
forming an oblique line, are best made, on the of 
the Pa , en echelon ; the cavalry, on the aitothend, 
rush out of the line, and make a attack, sup- 
ja ce infantry. But we shall have occasion, 

e, to. i S. explain more particularly the various 

a 
are occupied with and, the fi ps ty i ee by re from them, 

ground, or the 
enemy. i Ro apaned to his fire ; 3. We should examine 

a superior fire to hear upon him, and thus silence his 

.® Round hotles, 
into the bottom. 
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fire at those points where our passage is obstructed. 
At all events, our troops must be supplied with all that 
is necessary for forming a road over the obstacle; in- 
deed more than one road should be prepared, and the 
breaking off and deploying ought to be performed in 
good order, and with rapidity. In the case of ob- 
stacles of the second kind, we should, 1. Endeavour, by 
an oblique attack on the flank or rear of the enemy, to 
relieve ourselves from the necessity of attacking the 
obstacle itself; 2. If that be not-practicable, we must 
endeavour to pave a way for ourselves by artillery ; in 
which case, howitzers, used against villages and en- 
trenchments, will be of great service; 3. We must 
make an attack upon them, according to the nature of 
the circumstances, supported by the whole army. 

If we can only get at the enemy at certain points, 
where we are sure that he has concentrated his whole 
force, we must endeavour to ascertain the number, 
situation, and nature of these points ; whether some 
of them may not have been neglected, and which of 
them have-the weakest fire; whether we may not be 
able to draw off his attention from some of them, by 
false attacks or otherwise ; or whether, by means of 
batteries well placed, we may not be able to silence his 
fire on the points of attack. Our dispositions must be 
made accordingly, and we must determine the number 
of attacks, the time at which each is to be made ; 
the number of troops to be employed, with the order in 
which they are to attack, as well as the position of the 

which are to sustain each attack ; as also, what 

hewn ies toch, hack las mats good progres a » whi made 
may be a a 

wing dispositions are necessary in the at- 
tack of an entrenched camp. In the first place, we 
must examine the whole entrenchment, in to find 
out its weak parts. These may have been occasioned 
by the fault of the enemy ; as, for example, when the 
flanks are not secured ; when, at some points, the works 
are not complete, of a weak profile, or are so construct- 
ed, that we can them without being 
to their fire ; or weakness may be occasioned by 
the nature of the ground. It is also necessary to as- 
certain the means which the enemy possesses within 
his entrenchments, to renew the contest, or to make a 

retreat In the second place, having sufficiently 
investigated these matters, we to make our 
dispositions for the attack. These consist, 1. In de- 
termining the number of attacks, false and real, with 
the time at which they are to be made ; the number of 
the troops, their order, &c. as above, 2. The troops 
must be supplied with all things for the ac- 
complishment of their , such as hurdles or fas- 
cines, if there are wolf-holes*, or marshy places to be 

to , or ditches to be filled up, and axes, when pal- 
isades, &c. are to be ai . 3 We must deter- 

, and the time of the several attacks. 
to the latter, we may observe, that night 

mine the si 
With 
attacks 
more easily surprise and alarm the enemy ; while we 
conceal our own dispositions, and have little or no- 
thing to apprehend from his fire until we come up 
to the entrenchment. But this mode of attack has like- 
wise great disadvantages: the columns may easily lose 
their way, and miss the time and place of attack ; we 
must dread the most dangerous kind of defence, by the 

generally about two feet in diameter at the top, one at the bottom, and neat two deep, with a sharp poiated stake driven 

ve the following advantages: We can the ' 
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O/ Battles. enemy mounting the breast-work, and»preventing us 
“~~ from climbing up. The troops cannot be kept together 

at night; many remain behind; and terror and disor- 
der spread as easily among the assailants as among the 
defenders. In a night attack we lose the advantage 
which might be expected from a previous cannonade on 
the enemy’s works; and even if we should succeed in 
penetrating the works, it is probable that we may not 
be able to follow up our advantage, and to render it de- 
cisive.. On account of these disadvantages, most at- 
tacks on entrenchments are made by day. In general, 
we would recommend the following rules as the safest 
with respect to the time of attack. A night attack 
should be made only when we expect to take the ene- 
my by surprise ; or when he has bad, discouraged, or 
ill-disposed troops. It is always advisable, however, 
to march, and make our dispositions during the night, 
in order to commence the attack by day-light, unless we 
have reason to dread confusion and disorder. At all 
events, we should attack as soon after dawn as possible, 
in order that we may have time to follow up a victory. 

Hitherto we have taken it for granted that the de- 
fending party had made good dispositions. It is pos- 
sible, however, that he may have committed errors, 
which must also be taken into the account. The troops 
may be ill posted or disposed upon the field of battle ; 
the troops, or the different kinds of arms, may not be 
able to sustain each other ; the reserves may be ill-plac- 
ed, or at teo great a distance; a part of the line may 
form a projecting angle, perhaps not very well cover- 
ed; we may be able, by a rapid movement, to compel 
the enemy to change his order of battle ; or, he may be 
as it were, nailed to his position, from the fear of losing 
some essential advantages by attempting to advance. 

When in this way all the necessary dispositions for 
the attack have been made, the following general rules 
are to be observed: 1. The army, which had previous- 
ly been marching in columns, is placed in order of 
battle, generally by deploying. This manceuvre must 
not be performed at too great a distance, in order that 
the army may not have occasion to break off again, 
while marching to the attack; nor too near, lest it 
should be performed under a dangerous fire. 2. The 
artillery is moved up to those points required by the 
plan of attack. 3. At the proper time, the command 
ov signal for the attack is given, and the troops imme- 
‘diately march upon the enemy. 

In case we are to attack the whole of the enemy’s 
front, we proceed in the following manner: 1. The 
army is commonly drawn up in two lines, with the ne- 
‘eessary reserves, and in complete order of battle, if the 
ground admit of it, otherwise the intervals are extend- 
ed, but never beyond the half order, which must not be 
exceeded. 2. The army then move forwards, according 
to the pre-determined mode of attack, either under the 
fire of the artillery, or after the latter has done the ex- 
pected execution, taking care not to break the line. 3. 
The nature of the ground, and other circumstances, 
must determine whether the attack is to be made first 
with cavalry or infantry, or with both at once ; and 
whether troops of one kind are to be opposed to troops 
of the same or a different description. But whatever 
is to be done must be done resolutely. 4. If we have 
thrown the troops opposed to us into disorder, we must 
immediately form and prepare to receive or to attack 
the second line or reserve. 5. If there be no second 
Ene or reserve, or if these also have been beaten, the 
victors. should not give themselves entirely up to the 
pursuit, but send a detachment for that purpose, suffi- 

cient to prevent the enemy from forming again ; while C¢Battles, 
the rest endeavour to improve the advantages obtained, 
by falling on the enemy’s flank, or taking such a posi- 
tion as will cut off his retreat. 6. The artillery must 
fire upon those batteries: which most annoy the troo 
in their advance, or upon the points chosen for the 
commencement of the attack. 
~ Ifthere be some obstacle in front which must be pre- Rules for 
viously surmounted, the cannon must play upon: it, surmount- 
while the troops destined to attack it, march upon it in i" 2° ©b- 
column at those points where they are least exposed to *t**!* 
the enemy’s fire. The rest of the artillery endeavour 
partly to interrupt the communication between the ene- 
my’s army and the posts, and partly to’ secure the de- 
bouche, and to silence the batteries which’ would pre- 
vent it. The whole strength of a position frequently 
consists in such a post in front, and the enemy retire as 
soon as it is forced ; but if they do not, the whole line 
must be formed, as rapidly as possible for the attack, 
as soon as we have got possession of the post, in order 
to profit by the disorder which the flight of the troops 
which have been driven out of it may have occasioned 
in the enemy’s army. 

lf we can attack the enemy only at certain points, we Rules for 
must ascertain the: best method of making # attack, the attack 
whether by the fire or the bayonets of the infantry, or of cer'ain 
with cavalry. If by means of fire, we should endea- P°'"'*- 
vour to unite as much fire as possible, both from great 
and small arms, on the points of attack ; and the troops 
.and eannon should be so placed as to have a cross fire. 
But if the attack is to be made with the bayonet, our 
troops in column must apprvach the enemy cautiously, 
in order that they may not suffer much from the ene- 
my’s artillery, and then attack with vigour. he ca- 
valry must attack with that fury in which the force of 
their charge consists. When our fire, which, if possi- 
ble, should always take place during the advance of the 
troops, has made an impression upon the enemy, the 
troops nearest them, or those who receive orders, must 
immediately push forwards, and avail themselves of his 
confusion, to make a rapid charge, with the view of pe- 
netrating his line. Those who have succeeded must 
follow up their success, and overthrow all that advances 
to sustain the broken line. The that follow 
those who made the attack must fall on the flank of that 
part of the enemy which has not given way, and form 
front in order to oppose any attempt that may be made 
by the second line, or the reserve, to restore the combat. 
If we have completely succeeded in establishing our- 
selves on those points of the enemy’s line, he retires 
from the field. Our more advanced troops then endea- 
vour to occupy positions for the purpose of cutting off 
the retreat ; the others who were engaged in the attacks, 
endeavour to unite as rapidly as possible, to form in 
line, and to support the troops engaged in the pursuit. 

In the attack of arrentrenched camp, the troops must Rules for 
be made acquainted: with the obstacles which they have the attack 
to encounter in each attack, and be supplied with the of an en- 
means of surmounting them As many of these ob- trenched 
stacles as possible should be previously removed by the ©” 
artillery. ‘Ihe troops which are destined to form the _ 
attacks then march in open columns to the points of at- 
tack, and endeavour to avail themselves of all the ad- 
vantages of the ground, to avoid the enemy’s fire. The 
troops destined to support the attacks follow at a mode- 
rate distance in front. The columns ‘should not be too 
strong, nor consist of more than two battalions. It were 
better to make several attacks than to form too deep 
columns. To arrive in front of the entrenchment—to 

1 
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mechanism of the different orders of battle ; a perfect Of Battles. 
knowledge of which is of the very first importance in —-Y—~— 
military science. 

All the seven orders of battle which tactical writers, Of the dif 
since the days of Vegetius, have described, may ‘rent or- 
be reduced to these two—the parallel and the ob- %' of bat- 

MILITARY TACTICS. 
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the enemy. If we can fall upon his 
we shall the more certainly force him to retire. 

is very easy to-apply these general rules to the parti- 

leaving this subject, 
more minutely than we have hitherto done, the — 

lique. The order is said to be parallel, when our oe 
front is developed in a direction parallel to that of the 
enemy, and can engage along its whole extent. This 
is the most simple and natural disposition, and must 
have been generally adopted in the infancy of military 
science. As knowledge increased, armies superior in 
numbers would endeavour to avail L rome’ of ben 
superiori turning the enemy’s flanks; hence the 
disp ‘tion Me form of a crescent, Thich is still practised 
in the Turkish and Asiatic armies. On the other hand, 
skilful generals, at the head of inferior armies, would 

- endeavour to discover the means of compensating the 
disadvantage of inferior numbers by a more perfect sys- 
tem of tactics. They would perceive that, by present- 
ing a front parallel to a superior enemy, they exposed 
themselves to be surrounded and beaten; and the 
would consequently be led to adopt some other disposi- 
tion, some science of movements, by means of which 
they could bring a of their forces to bear upon 
some point of the enemy’s line, while the rest were kept 
back out of the reach of theenemy. Hence the oblique 
order of battle ; the advan of which were at length 
found to be so great, that it was generally adopted by 
all armies, w superior or inferior in numbers, to 
the utter exclusion of the lel formation. The ad. 

of the oblique order are, that since its intro- 
duction war has become a science of judicious combina- 
tions, instead of a game of chance ; and that, as it does 
not admit of pt cer by engagement along the whole 
line, the result ttles depends upon the ability of the 
commanders more than upon the quantity of blood that 
is shed. This order of battle was well known, and very 
celebrated among the ancients ; but the King of Prussia 
was the first commander, in modern times, who executed 
oa scientific principles, and adapted it to modern 

cs. 
In the oblique order of battle, it is not necessary that Of the ob- 

hould precisely describe an oblique line, with !ique order. 
i sh rar the fi fe ld to the enemy’s front ; for it seldom ns that 
the nature of the greet and other siecuanetenicol, will 
admit of such a perfectly regular formation. Every 
disposition, then, may be called oblique in which we 
per a part of our forces to act against the enemy, 

ile the rest of the troops are kept out of his reach ; 
every disposition, in short, in which we attack, with 
superior numbers, one or more points of the enemy’s 
line, while the rest of our troops are placed beyond the 
reach of being attacked by him. ‘The advan of 
this order of battle consists in this, that, by attacking 
some part of the enemy’s line with superior numbers, 
we are enabled to and overwhelm it, to fall 
upon his flank and rear, and thus force him to retire 
from the field. 

From the nature of the obl que order, the attack must 
be directed against one of the enemy’s wings. The 
main object to be attained its means is to make an 
impression on the point assailed, to continue to outflank 
it, and to turn its rear, To render these results practi- 

reinforce the attacking wing, so cable, it is to 
. “as to give it a decided superiority overthe enemy; and 
it may be proper to ex- to prevent him from reinforcing the point about to be 

attacked, the assailant must have recourse to every de- 
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lusive art to‘mask his real design, until the onset is ac- 

—yw" tually commenced. Then the attack must proceed with 

Formation 
in line, or 

en echelon, 

PLaTEe 
CCCLXXXIIL 
Fig. 39. 

vigour and rapidity ; no time must be suffered to elapse 
which might allow the enemy an opportunity to recol- 
lect himself. The onset must be as furious as it is un- 
expected, and he must be overthrown, even before he 
has had leisure to fire a shot. 

In operating thus with a concentrated effort upon one 
of the extremities of the enemy’s line, measures, as we 
have already hinted, must be taken to make this attack 
practicable, by masking the preparatory movements ; 
for, without this precaution, it would be in the power 
of the hostile army to move in a corresponding direction 
with the columns intending to turn its flank, and to con- 
tinue to present a front to them, or even to turn their 
own flanks. Hence it is necessary to conceal the march 
of the columns by the obscurity of the night, the con- 
formation of the ground, or by a false attack upon the 
enemy’s front. The two last methods are to be pre- 
ferred, especially if they can be employed both toge- 
ther, because movements by night are more liable to 
uncertainty and irregularity than those made by day. 
In order to alarm a greater extent of front, it may be 
preferable to act with a corps of light troops, distributed 
in platoons, rather than with a continued line in the 
shape of an advanced guard, This skirmishing force 
might, according to circumstances, be augmented to six 
or eight battalions; and a point should be indicated to 
them upon which they are finally to close, and where 
they will be sustained by cavalry and light artillery. 
‘This method has the twofold advantage of perplexing 
the enemy, in regard to the real importance of the false 
attacks, and the number of troops employed in them ; 
and also of attracting the attention, and keeping in 
check the greater part of his front, while the columns 
are marching to their destination. 

The oblique order may be executed either in line, or 
en echelon. When formed in line, the disposition pre- 
sents an oblique front in a half quarter of conversion, 
pie CCCLXXXIII. Fig. 39. When formed by eche- 
lons, each battalion and squadron is out-flanked on the 
side where the attack is made by the battalion or squa- 
dron next it, to the extent ofa certain number of paces 
more or less considerable, according to the number of 
troops of which each column is composed, and the de- 
gree of obliquity required in our disposition. All that 
part of the army, however, which is destined for the 
attack, forms a sort of hammer in front, placed in the 
common order, (Fig 40.) This disposition by echelons, 
instead of being formed by battalion and squadron, 
may be taken by regiment or brigade, and even by 
more considerable corps; these corps being placed by 
echelons at some distance from each other, so as to be 
able to support each other mutually when necessary, 
und to occupy the positions which can best prevent 
their being exposed to an attack, and enable them to 
deceive the enemy. Of these two modes of forming 
the oblique order, in line, or by echelons, the first is 
merely elementary and methodical. It may be well 
to practise it in camps of instruction, in order to make 
the officers acquainted with the nature and object of 
the oblique order, The second mode, which is derived 
from the first, is more simple, easier in its deployment, 
more applicable to a'l sorts of ground, and more sus- 
ceptible of manceuyre and action when the disposition 
is formed. ‘There are various ways of forming these 

MILITARY TACTICS, 
oblique dispositions, which the reader will find de« 
scribed by Guibert and other tactical writers. _Mean- 
while, we shal] notice. another species of the oblique 
order, in which the army, although not drawn up 
obliquely in front of the enemy, ces itself, either 
from the nature of the ground, or the skilfulness of its 
movements, in such a situation as enables it to make 
an attack upon one or more points, while it is itself 
out of reach of the enemy upon those parts of its line 
which it is desirous of refusing. This is the order 
which is most generally ado in actual warfare, be« 
cause it seldom happens that battles are fought on 
plains absolutely smooth and open, where, consequently, 
the dispositions may be made without regard to the 
nature of the ground, and in the regular obliquity 
established by principles. We are almost always com~ 
pelled to abandon this regularity, in order to avail 
ourselves of the advantageous positions which are pre- 
sented by the nature of the country, either to favour 
the illusion which we wish to practise upon the enemy, 
or to secure the weak parts of our line. Thus, the or- 
der of battle at Lissa, or Leuthen, may be called an 
oblique disposition, although certainly the army of the 
King of Prussia was not drawn up obliquely to the 
front of the Austrians; but he attacked with a stron 
body their left wing, took it in flank and overwhelm 
it, while, at the same time, he availed himself of a chain 
of heights, opposite to their right»and centre, in order 
to deceive them, to keep them in check, and to place 
in an excellent defensive position, the rest of his army, 
which was weakened by the reinforcements he drew 
to his right. 

The methods of marching and fighting invented and 
carried into execution by the great Frederick, form an 
admirable study for all who would acquire a perfect 
knowledge of military. dispositions. On examining 
the Prussian orders of march, at the battles of Kol- 
lin, Rossbach, and Leuthen, (Plates CCCLXXXIV. 
CCCLXXXV. CCCLXXXVI. and CCCLXXXVIi1I.) 

‘Of Battles, 
_——~ 

Orders of 
march and 
of battle 
executed 

by the 

King of 
Prussia. 
Pirates 

it will be seen that the armies moved in columns by a ccctxxx1v. 
flank,* each line forming a column ; and that this or- 
der of march was obtained by simply breaking the lines 
into open columns of companies. It will be equally 
easy to perceive with what facility these columns again 
formed in order of battle, by wheeling into line. The 
following are the advantages which this method offers 
for all kinds of marches and orders of battle. 1. By 
means of this order of march, the army can make all 
its movements without being disunited; and, conse- 
quently, it is not liable to have its right or left columns 
successively overpowered, since the whole is formed in 
two only, with no more distance between them than is 
usual between the first and second lines. 2. The ene- 
my cannot penetrate between these columns, or cut 
them off. 3. By taking the direction which the line 
of battle is to oceupy, the army, on arriving upon the 
ground, can be formed in a few minutes; that is, in 
the time required for all the divisions to wheel into the 
allignement. It is only necessary to cover this march 
with an advanced guard, which will answer the double 
purpose of protecting the army, and of keeping the 
enemy in suspense respecting the real point of attack. 
4, The army having no other distances to observe, to 
form into two lines, than the two handred or three 
hundred paces between the two columns, and that be- 
tween platoons, there can be no difficulty in executing 

* It is not meant as a. movement made in files, but a march by platoons, divisions, or companies, in column of the whole army, right: 
or left in front, 

CCCLEXXV. 

CCCLAXXVI. 

CCCLEXEVII. 
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Of--Battles. flank and rear, as to make it impossible for him to take 
—_—y-. 

Attack of 
an enemy. 
on the 

match, 

any effectual measures -of resistance *. Besides, the 
“— at B offers an excellent mark for the artillery to 
enfilade and beat in reverse. In this manner a great 
army may be so caeiemeeted, by an inferior force, as to 
seem totally surrounded. 

The principles of the oblique attack on an enemy’s 
flank may be farther illustrated, by considering the 

_ effects of an attack directed against an army while 
marching. To attack an army on the march, indeed, 
is advantageous, for the same reason that it is desira- 
ble to engage an extremity of an enemy’s line; be- 
cause the army attacked on the heads of its columns is 
placed, relatively to-its opponent, in the same situa« 
tion with that assailed in flank. This is demonstrated 
-by the following figure. 

re. 

‘Supposing both armies in line; B will be found to 
be attacked by a perpendicular line, with one of its 
extremities outflanked, in the same manner as the 
heads of its columns would be, if the army were on 
march, 

Both manceuvres produce similar advantages ; which 
are, that the army attacked can only bring its battae 

MILITARY TACTICS. - 
lions successively into action, While the attacking force, Of Battles. ' 
pressing forward with vigour, is enabled to overthrow: “Vv 
them one after another. In order to secure ‘this re- 
sult, it is not enough to attack an army on march, but 
the corps A must, besides, move in a corresponding di« 
rection; that is, by prolonging the marcly horizontally, 
if the advance of the hostile columns be perpendicular, 
and prolonging the ndicular mavement, if that of 
the enemy be horizontal. The object of these ditee« 
tions must be, to present a whole line to the head of a 
column, and, .consequently, to a single extremity of 
the enemy’s line. It is obvious, that if the heads of 
two hostile columns were to meet in similar directions, 
and began reciprocally to deploy, the consequence 
would produce a parallel order of battle, and 2 shock 
news two equal fronts, totally devoid of combina~ 

ions. 
A 

Cc 
Perera) 

c 
AOS ee Eee een ewe ees seeee 

[B 

The army A, marching in two columns, is met by 
B; moving in a similar direction, (both perpendicu- 
larly) the first will immediately deploy, for fear of be- 
ing attacked; and if the second do not instantly per- 
form the same evolution, it will be defeated, as ap 
from ‘the former figure. A consequently will form the 

* Jomini allows that these views, originally suggested by Tempelhoff, are sufficiently just; but adds that he is grossly mistaken 
when he asserts, that two columns being brought close together, by a change in their direction, will be enfeebled, and on that ac« 

count more easily defeated. Besides, it is.not absolutely necessary to make this change of direction, in the case above. supposed. 
Two brigades might be made to change front, and thus the two lines would not crowd upon each other. 

Jomini and Tempelhoff are not quite agreed -with regard to the effect of an angle or potence, in resisting a flank attack. The lat- 
ter observes, that to protect a flank by a potence, against an active and manceuvring enemy, is toemploy a remedy more dangerous 
than the inconvenience intended to be avoided; and that it should never be adopted, unless the flank can be securely posted upon a 
point which the enemy cannot turn. Another-disadvantage, he adds, attends projecting angles; namely, that the troops forming 
the point cannot make a retrograde movement, without crowding and causing confusion; nor can they advance, but by leaving such 
an opening in the position, as the troops posted to the right and left can with difficulty close; and this they can only perform by 
movements, which producing a fluctuation in the whole line, are apt to cause general disorder, if attempted in the presence of 
the enemy. Toconclude, an angle is the object.upon which an experienced enemy will endeavour to accumulate a raking fire of 
artillery. Jomini, on the other hand, admits, that an army mancuvring with ability, will beable to turn the flank of an angle, 
as well as of a straight line; but he observes, that it will be necessary to make a more considerable movement; that this move- 
ment will require time, and give the enemy an opportunity to ‘change front, and present his whole line on the point where his 
flank only was expected. The one, in short, will march on the arch of a circle, while the other moves on the chord; and, there- 

fore, the army acting on the straight line will have completed its movement, before the other which describés the curve. Thus, 
while checked in front’ by the angle, the flank and rear will be turned by the line, and the enemy will be compelled to lose 
ground. 
A is the army attempting to turn the 

left ‘flank of B, which forms the angle C; 
and the columns D are immediately pro- 
jonged in-the direction E, by which means 
they turn the right flank of A. If it be 
objected that the enemy will not allow the 
Manceuvre to be executed, it is answered, 
that to prevent it, he must either fall back 
or charge front. This latter movement 
will not be easy, in the presence of the 
angle, and under the momentary expecta- 
tion of the columns wheeling into line. 

Hence are deduced the following maxims. 
1. Between armies equally well versed in 
manceuvres, an angle may be used with 
success, against attacks directed upon a 
flank. 2. In order to make this movement 
without detriment, the angle or pofence must 

be used only as @ momentary resource; the 
army must follow it up by changing front, 
in the same direction, in order to be prepared 
to repulse the enemy with its whole line. 3. 
If the army attacked be sufficiently strong 
to act offensively, after forming an angle to 
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OF Battles. line 06, HF the ‘line DD. But pap ones a “The platoons nearest’ the enemy will prolong their Of Batties. 

opposed file movement considerably more ata ter dis. =~" 
a res Sree incepeity on th part of the tance behind, the latter Seat taking loos ground’; 
commanders. The armies, drawn may de- so that the last forms the pivot, or has only to continue 
stroy each other, without either gaining a decisive ad- its original perpendicular march, From this disposi- 
Gaees: and whichever gains the victory, it will not tion an oblique formation will result, which outfienks 
be owing to the skill of the . the enemy, and ents his pressing forward upon the 

fe poteece. An army, therefore, which is attacked on the march, sw saps i because, in consequence of the new 
P will immediately endeavour to form an 3 or, in order of battle, he is in danger of being himself attack~ 

other words, the brigade of the will Se Ort nares the enemy 0 tes with 
instantly ; and deployment being either to vigour and unison. The manceuvre is more sim- 
the right or Sry bv cea Uae agent ee ee ee It offers the sin- 

or potence, as may be seen following figure. gular advantage of placing the whole army upon an ex- 
ele : as wip me line ; he of front, 

4 i itted to ly restores the parallel 
: } = Le onder of battle L yeh gate as fgereom 
a moving by files to a al complicated, others 

Sony. ke sehetitetull ba Hibabied., ceonided are con- 
fo-bs ducted on the principle of throwing the mass of the 
Siivne forces on flank of the enemy. 

: To the subject of flank attacks, 

the peas artillery, and consequently be ranged in a ™odifica- 
‘Tine , and having one w atly reinforced {0Ps of 

b without beng abi aa 
si 

B é 

A forms the advanced guard, or the head of the co- 
lumns B; if it be attacked by the enemy, it will de- 
ploy to either hand, according to the direction of the 2, The line (D) may be greatly inclined, with its head 
attack, and occupy the dotted lines, which form an towards the attack, and consequently be positively dia~ 
angle or polence with respect to the columns. This gonal, without being reinforced. 
manceavre is necessary to oppose the first efforts of the 
rT or eee. hematite eaycelen c 
aha irra erates bern 
ment brigade, restore parallel 
— miane EY Se RO Se 

is most commonly the refuge of generals 
sessed of inferior talents ; fa behets on thin oo- 
Sete en Soe es f it be proved that an at- 

upon a flank is most i should 
no on army, of mbich te vanguart o the bia o 
the flank to be engaged with the ing, It may be (F), with a wing rein- 
front, endeavour in its turn to gain the fank of the forved the flank of the enemy, without being dia- 
pe emcees hep eme mabe mai toerag was the disposition of the Prussians at 
sures—a probable for almost certain victory? ‘Kunersdorf. 
ee ee cameos when achedtn 
this manner, ordering the in action to de- 
fend its post inch by inch, and to retire gradually 
upon another intermediate brigade, placed echelon- 
wise in its rear; and while these are he can 
thangs the disvction Gf his onbsitin, by tag shorpie, 
toons to the or left, and move by their flanks, 
-wntil he has in his turn outflanked the enemy’s line, 

Prare (See Plate CCCLXXXIIi. Fig. 42.) 
OCCLIXIIM 

Fig. 42. 

check the enemy’ and the menaced it Shh, “thee Se ee eg Projecting to the front, dges not cover the flink of the army so effectually, as when turned to the rear; for the enemy, in the former 
ease, would readily turn the extremity of the angle, and throw it upon the line, merely by prolonging the direction of his leading i ; ; : 7 i : : : : 
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Of Battles. 4, It may be horizontal (G) upon the heads of the oblique position straight forward. The divisions not Of Batiles, 
—Y~" enemy’s columns, without being oblique. destined to form the first attack, cannot, from their dis- 

tance, be engaged with asuperiorenemy. ‘They incur 
no such risk, and yet they arein a situation to render 
successively their support to the wing which is engaged. 

Having thus attempted to explain the arrangements Measures 
for battle, and the different modes of attack,we shall now to be ta- 
proceed to consider what measures ought to be taken, ken by 
after the termination of the battle, by the victorious, >°t? par- 
and by the defeated army. The army which has at- ‘'°s “ter 4 (hire battie. 

There are several modifications of these different or- 
ders ; as, for instance, of the third. The flank may be 
reinforced by an angle, or potence, perpendicular to the 
ete such as the Austrians adopted at Prague and 

ollin. 

tacked and beaten its opponent should observe the fol- 
lowing rules: 1..The light, and other detached troops, 
must instantly pursue the enemy, with the view of in- 
creasing his disorder; the whole army follows more 
leisurely, and in good order. 2. As soon as we can 
perceive the direction of the enemy’s retreat, we must 
determine what is to be done to increase his loss; as, 

B to cut off the retreat of a part of his force, or to place 
A artillery in such a manner as to cbstruct the retreat, and 

c render it more confused and bloody, and prevent the 

The potence A, being perpendicular to the enemy’s 
line C, reinforces the right wing of the line B, without 
being oblique. The same observation is applicable to 
an angle towards the rear. 

It is probable, that the ancients, in general, preferred 
the parallel order, reinforced on a wing, to the oblique 
order. Among the moderns, Turenne employed the 
former at the battle of Ensheim, and the latter at Sin- 
sheim ; but these manoeuvres being executed by one 
division only, without celerity, and in sight of the ene- 
my, they had time to form a parallel line, and to rein- 
force the point attacked. The king of Prussia seems 
justly entitled to the honour of having first appreciated 
the advantages of such an order of battle as he display- 
ed at Leuthen, because, until that moment, it had ne- 
ver been applied in a similar manner. 

enemy from rallying, 3. All the posts which have been 
laced for the purpose of covering the retreat, must be 

Instantly and vigorously attacked, in order to avail our- 
selves of the panic among the troops. 4. We must pur- 
sue the enemy as long as day-light and the strength of 
the troops will permit, in order to push our victory to 
the utmost. For the maxim, that we ought to make a 
golden bridge for a flying enemy, is only to be put in 
practice when we can do no better. 5. As every bat- 
tle is fought on account of some ulterior object, we 
should immediately proceed to the accomplishment of 
that object, as soon as we have made the necessary ar- 
rangements for the care of the wounded, &c. For every 
thing ought to be previously in readiness for the main- 
tenance of the troops in their farther advance ; and we 
must be prepared to take advantage of all the errors 
which the enemy may commit in his retreat. 

If the victory has been gained by the army acting on 
the defensive, the same rules, upon the whole, are to be 
observed, but with more caution. For the same rea- 
sons which forced it to select a position, and there await 

Ofaparal- A parallel line, strongly reinforced on the most im- the attack of the enemy, generally prevent it from 2 a 
4c Mee rtant point of attack, is unquestionably good, and co- suing him, and following up the victory farther. They 
inforced on 

a wing. 
incides with the principle which we consider as the 
basis of all operations. It may therefore conduce to 
victory, but is nevertheless subjected to several incon- 
veniences. The weak part of the line being so near 
the enemy, may be drawn into action against the inten- 
tions of the commander, and be defeated, and thus frus- 
trate the advantages which might have been gained on 
the opposite flank. The reinforced part of the line 
may defeat its opponent; but it cannot, on that ac- 
count, take the eneny’s line in flank and rear, without 
making an extensive movement, which would cause a 
separation from the other divisions if they happened to 
be engaged. But'if those divisions were not engaged, 
and therefore enabled to follow the movements of the 
reinforced part of the line, still, as this manoeuvre would 
be circular, the enemy, by marching on the chord of the 
arch, would oppose to it a direct and more rapid coun- 
ter-movement, which would place the offensive on his 
side, and bring his mass of forces first on the principal 
oint of attack. But the disposition of the king of 

Prussia at Leuthen has quite a different effect; not on- 
ly is the extremity of the attacked wing overpowered 
by a whole line; but the flank of that wing is turned, 
and its rear taken in reverse ; and all this is performed 
withont manceuvre, or prolonging the diagonal direc- 
tion, by simply marching the whole front from its 

must beware, indeed, of leaving their position too 
soon, and pursuing too keenly, because the enemy 
might otherwise turn round and attack the troops which 
had given up their advantages, beat and pursue them, 
and enter the position along with them. 

If the attacking party have been beaten, the following 
rules are to be observed: 1. So long as there is any 
chance of victory, the repulsed troops must be formed 
again, and led on anew to the attack ; or their place 
supplied by fresh troops; and the moment must be 
accurately determined, beyond which the retreat can« 
not be delayed without danger. 2. As soon as this mo« 
ment arrives, the dispositions previously determined up- 
on must be made. These consist in occupying with 
troops and artillery all tenable places, such as villages, 
houses, woods, heights, &c. lying at the distance of a 
short gun-shot from the roads along which the army is 
to pass, in order that the troops may securely retire un« 
der their fire. These places must be so much the 
stronger, if the retreating troops have a defile to pe. 
And, if possible, the retreat of the troops which have 
been thrown ‘into them must not be allowed to be cut 
off, after they have accomplished their object. 3. When 
these dispositions have been made, the cannon are to be 
marched off the field of battle, in order to save our ar- 
tillery. But should there be decisive batteries, which 
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' j.we should rather sacrifice them than safety ; and the more so, asa small corps marches much Of Battles. 

ie res to the loss of a great number of troops: more lightly than an army. Care must be taken not to —"Y~"” 
also consider how the enemy can use pe papa pe mle because, if the enemy is near, 

acts with vigour, it will be entirely lost. : 

turn them against the ing troops, it isthe — These ideas of Lloyd, which are contrary to the prin- 
ciples upon which most of his own maxims are esta- 

the army. 4. The troops follow _blished, have been wrought up into a system by Bulow, 
broken ground the cavalry march under the title of excentric retreats, in opposition to 

i concentric movements. A con system, however, is 

with greater propriety, we think, maintained by Jo- 
cavalry, in the meantime, take up a position, from mini. We have already observed, that an army inferior 

i rsuingene- in numbers to its antagonist, ought always to endea- 
When the infantry have thus off, under vour to actin a body ; because it is only by so doing 

ire i that it-can hope to obtain any advantage over the ene- 
i very march, my. It cannot be disput paohesouny peatelied © 
be formed of those troops which have suffered retreat, is already ciently weak, without being be- 

; than upoa ordinary occasions; sides divided. All the divisions, indeed, cannot be 
i i The ruined when thus ted ; but one or two will cer- 

Sau reer pee coermn an Wes: com env tainly meet with such a fate; and the most disastrous 
in all its posts as it proceeds. concentric retreat cannot uce any thing more cala- 

he cavalry always marches in such a manner, that it mitous. When we shall have compared the system of 
can easily form in order of battle ; it retires, therefore, Lloyd and Bulow with events, and, in particular, with 
a ler, or in such other orderas the nature of the the result of the concentric retreat of the Archduke . 
grown wil permit ; so as to combine rapidity with or- Charles of Austria, in 1796, we have no doubt but the 

When an i 

Hi i : : | 
F rE i ; 
if F 28 5s, Fastillery ; 

ar il Fs i + cH 
E cf : = i e : &, z 

is Hf ag i Fs : 

ao ag : 
HEE 
i 4 

occurs in a retreat, the rears iety of drawing ite conclusions to their's will 
i ~ be Seni admi Lloyd, indeed, is already in 

position for covering the army, by which it must be sep- contradiction with himself ; for he allows that the di- 
ported should it be too violently attacked. - rea seg ye ager same by a soery 

Nearly the same rules must be observed by an army eer ea ag vise the pursued to commit the 
; i same 

: . fl ee | Seer. IX. Cantonments and Winter Quarters. 
der. For the line of an army on the defensive, ew 
and beaten, is always broken ; this does not | Wwew the weather becomes so bad that the body o¢ canton- 
hold in the case of an army acting on the offensive. in ecupeemnnouns iy She Soret t not to be exposed ments and 
such a retrograde movement, the points where the army to it in the open field, but Id be placed in quar- winter 
is to form, and upon which it is to lean its flanks, must ters, where they may find shelter and protection. And, quarters. 
have been ly determined. If from this position as active service in the field is extremely fatiguing, 
it be to deprive the enemy of his advantage by they ought to be placed at the end of a campaign in ex- 
a general attack, a spirited commander will not hesitate tensive quarters, where they may find subsistence and 
to attempt it. Otherwise the enemy must be kept in comfort, in order to refresh themselves. Hence arises 
check, in the new position, until all our dispositions are a twofold mode of placi in quarters: 1, When 
made for the retreat. pipe saevealy cides ia se dale abe toons from the wea- 
Semener ence lenat hikeaten sate iemeals, ther. 2. When they are distributed in extensive quar- 

our to take up and maintain a strong posi- tamm, seit a.siser, te their gubeistinee atid confent. ‘The 
tion, to repair the loss they have suffered, and then pro- former are called cantonments, the latter winter quar~ 

the execution of their design. The far- ters. 
greater tract ofcoun- As the army is incapable of withstanding the enemy 

e acircum- in its quarters, the general principle, whence all the 
stance which is al of much greater consequence rules for the distribution of the troops in quarters is de- 

rived, is this: That in case of an attack from the enemy, 
General Lloyd, the celebrated commentator on the we should always have it in our power to draw ‘ 

military occurrences of the seven years war, has laid it arm Sagpicosvantes SS Suds Seah eninge 
down as a rule, that an army ought to be di- the enemy can attack us. 
vided into as many strong corps as nature of the =‘ Rain and nightly cold force us first to the ca- 
country will admit of ; because, in this case, the enemy valry, on account of the horses, in the vil Their 

do you no very essential damage. If he separates quarters must be so disposed, that the camp of the in- 
bis 1 , ioep: chanplotely, clean Magia tnibitlageneey eannot 
See fo ieee of consequence; fall upon them from behind; and that either the dis- 
and if they too close, they may receive some con- tance of the out-posts, or the obstacles which the ground, 
siderable check. Another advantage arising from this or the resistance of the infantry presents cath aeee 

in 
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Of Canton- may occur, when the capture of a fortress would be 
ments and 

Winter 

Quarters. 

necessary to enable us to advance farther into the ene- 
my’s country, but the badness of the weather prevents 
us from undertaking the siege; when no post or pass 
is to be carried, which would be of use in opening the 
following campaign, or in securing our quarters ; when’ 
there are no provisions any where to be consumed, 
which the enemy might want; or when no blow is to 
be executed against his magazines, &c. The second 
case occurs, when our fortresses are sufficiently provided 
with all necessaries; or when our quarters are so dis- 
posed, that the enemy either cannot penetrate into them 
at all, or only with the greatest danger, or when an at- 
tack would be of no use to him, but only ruin his own 
army. Excepting these cases, we must wait until the ene- 
my places his troops in quarters, and then the campaign 
sometimes continues during a great part of the winter. 

For the security of the quarters, of whatever kind 
they may be, it is required, 1. In general; that the 
whole of the enemy’s army may not be able to make 
an attack upon our whole quarters, without finding 
them prepared. 2. In particular; that the enemy’s 
troops may not be able to attack and carry one or other 
of the quarters, 

The general security of the quarters depends, 1. On 
the nature of the country between the enemy and the 
quarters ; as when they are covered by a river, a chain 
of mountains, or other objects forming defiles. In such 
eases, we have the additional advantage, that the na- 
tural obstacles are generally still more effectual at that 
season of the year. 2. On the nature of the ground in 
the quarters, and on their situation. There must be no 
defiles within-the quarters which can interrupt their 
coniiection ; and in case the quarters should be attack- 
ed at one or more points, the troops must have the 
means of retiring and uniting with the army, without 
the risk of being cut off; which might happen, if any 
one part were to form a projection, not covered by ten- 
able posts, or otherwise. 3. On the measures taken 
to protect them. All the approaches through the de- 
file which covers the quarters, must be destroyed or 
fortified. _The quarters must not be too far distant 
from each other; and a common rendezvous must be 
chosen, where they can all arrive with rapidity and 
safety, and find an advantageous position. The pro- 
per distribution depends upon the time in which the 
enemy can approximate his quarters, and make an at- 
tack upon ours ; for otherwise, the more they are ex- 
tended, the more comfortable will it be for the troops. 
The rapid junction of the army on approximating the 
quarters, should be facilitated by improving the roads 
and eommunications, removing the obstacles, establish- 
ing signal posts, &c. The light troops in front, should 
constantly send out small patroles, in order to obtain 
notice of all that is going on among the enemy ; and 
for the same purpose, the army should be provided 
with good spies. 

The security of the individual quarters depends, 
1, On posts being well placed on all the roads by which 
the enemy might approach. 2. On the judicious use 
of patroles towards all points from whence the enemy 
might approach. 3. On the good disposition of the 
quarters for defence against every surprise and open at- 
tack. 4. On the discipline‘ of the troops under each 
commander, and the regular performance of their duty. 
The troops, in quarters, however, should never be un- 
necessarily subjected to fatigue. 

There is scarcely any operation in war more delicate 
and difficult, than the distribution of the troops into 
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winter-quarters; it requires a perfect knowledge of Of Canton 
the country, and must be regulated by a prodigious ments anc 
variety of circumstances. 1. Regard must be had to 
the enemy’s disposition ; 2. to his general plan of war, 
and to the particular object he has in view for the en- 
suing campaign ; and, 3.to the object you have your- 
self in view for the following campaign. If you pros 
pose to be on the defensive, the distribution of the 
troops must be made in such « manner, as to be able to 
unite in different points, without leaving even a possi- 
bility of their being intercepted in their march to the 
place of rendezvous; that these points be chosen as 
near the frontiers as possible, in order to cover the 
country ; and that they be so well chosen, that the 
enemy can neither force you in them, nor leave you be« 
hind. If you propose being on the offensive, the troops 
must be so distributed, that in one march or two, they 
eae form several great corps on the enemy’s frontiers, 
and pass them, so as to separate his quarters, and run 
no risk of being intercepted before they join, and form 
one body in the enemy’s country. Above all things, 
care must be taken that they are not exposed to be in« 
quieted during the winter, which the troops must en- 
joy in peace and safety, as well to refresh themselves, 
as to form the recruits, &c. : 

The following is the manner in which the army is 
generally distributed in quarters: 1. The troops of the 
right wing are placed in the villages lying to the right, 
those of the left wing in the villages to the left, in the 
same order in which they encamp. 2. The troops of 
the first line are placed in the more advanced villages, 
those of the second in the villages lying behind, in pro- 
portion to the extent of ground occupied by the army. 
3. The whole of the infantry, however, is placed in the 
first and second line, and the cavalry in the third ; for 
the latter has no security, in -villages. 4. The light 
troops are placed in front and on the flanks of the ar- 
my, but, if possible, so as to be in some degree covered 
against the enterprizes of the enemy, in order that they 
may not be obliged to provide for their security by 
hard service, otherwise a chief object of the winter 
quarters, viz. the refreshment of the troops, of which 
they have so much need, would be rendered nugatory. 
They are, therefore, placed in front, but on this side 
of the defile which covers the army ; from whence they 
may watch over the security of the army by constant 
patroles, consisting of only a small number of tr 
This is called the cordon of the quarters. 5. Thelight 
infantry, or detachments of the army, occupy the en- 
trenchments on the bridges, or other passes ; but there, 
likewise, all proper measures must be taken for the 
maintenance and comfort of the troops. 

The petty war which the troops carry on against 
each other along the cordon, is of little consequence ; 
for although they endeavour to attack every indivi- 
dual quarter, as soon as they find that the comman- 
der has neglected any of the measures of security ; 
yet such an attack, even if successful, would have little 
influence, if the quarters were otherwise well disposed ; 
and several attacks could: only succeed against useless 
troops. ‘The following, therefore, are the only things 
worthy of attention. 1. Attacks upon a principal post 
in the quarters; and, 2. A general attack on the whole- 
quarters. Both enterprizes may have a strong influ- 
ence on the attacking army, and therefore should not 
be wantonly undertaken. In the first case, we must 
inquire, 1. Whether the object be worth the trouble. 
For example: Can we compel the enemy to raise his 
whole quarters, and transfer them? or can we main< 

Winter 
Quarters. 
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Of Canton- tain the ‘and does it open to us the way to fur- 
ments and ther ? or finally, are we so certain of suc- 
Winter cess, that the hope of is sufficient to 

Quarters. 
—— 

Foanda- 
mental 

principle 
in military 
combina- 
tions. 

g prisoners 
us to undertake it? 2. Is it probable that we 

ipall puoceed ? This probability must result from the 
bad ition of the which enables us to 

ments ; and we may also observe, that it is almost ne- 
cessary to success, we should into the rear of 

either with the whole or a 

ce of their duty. 3. 
shall be able to drive the tony dinar tow 

all military consists in operating, with 
th mass , a combined he de- he great . fern agree a mame edb 

eB not Tate olin is 
more hurtfu vantageous, tends 

to increase the disorder, as was ed at the of 

laid down are by no means numerous, we shall 
pr chconss  apar > 

I. The first rule is, to originate, or take the lead in 
all movements. who succeeds in placing 
this advantage on his side, has it in his power to em- 
ploy his forces wherever he thinks it most advisable; 
on the other hand, he who waits for the enemy cannot be 
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master of any combination, because his movements are 
subordinate to those of his adversary, and because he 
has no longer the power of arresting them when they 
are in full execution. The general who takes the lead 
knows what he is going to do; he conceals his march, 

Funda- 
mental 
Principle 

in Military 
» Combina- 

tions. 

ises and overwhelms an extremity, a weak part. —\—” 
He who waits, is beaten on one of those parts, even be- 
fore he has been informed of the attack. 

II. The second rule is to direct our movements on 
that weak which can be most advantageously at- 
tacked. The <— of this part depends upon = ene- 
my’s position. most important point is always 
that of which the occupation would Doce the most 
favourable chances, and the test results. Such, for 
example, would be the positions which should enable 
us to gain the communications of the enemy, with the 
basis of his tions, and to throw him back upon an 
insurmountable obstacle, such as a lake, a large river 

his without a bridge, or a great neutral power. 
In double and scattered lines of operations, our at- 

tacks will be fnost appropriately directed on the central 
points. In carrying the mass of our forces to that 
quarter, we overwhelm the isolated divisions which 
guard them ; the scattered corps to the right and left 
can no in concert, and are forced to 
make those ruinous eccentric retreats, from which the 
armies of Wurmser, of Mack, and of the Duke of Brun- 
swick experienced such terrible effects. In simple lines 
of de srveny and in contiguous lines of battle, the 
weak points, on the contrary, are the extremities of the 
line. Indeed, the centre is more within reech of being 
sustained, at the same moment, by the right and, the 
left ; while an extremity attacked would be over- 
whelmed before the arrival of sufficient means from the 
other wings to sustain it, for these means would be 
much more remote, and could only be .employed one 
after the other. 

A column, attacked on its head, is in the same 
situation with a line attacked on its extremity; the 
one and the other will be en and beaten succes- 
sively, as has been demonstrated by the defeats of Ross- 
bach and Auerstadt. At the same time, it is easier to 
make new dispositions with a column in depth, than 
with a line of le attacked on an extremity. 

In executing a general strategical movement on the 
extremity of an enemy's line of operations, we not only 
bring a mass into action against a weak part, but from 
this extremity we may easily gain the rear and the 
communications, either with the basis, or with the se- 
condary lines. Thus, Bona , when, in 1805, he 

ed Donauwerth and the line of the Lech, had esta- 
ished the mass of his force on the communications of 

Mack with Vienna, which was the basis of this general 
in respect of Bohemia, and rendered it im le for 
him to unite with the Russian army, which was his 
most im nt line. The same operation 
took place in 1806, on the extreme left of the Prussians 
eer and Gera. It was repeated in 1812, by 

Russian army in its movements on Kaluga and 

a Lake a ui. c¢ against it . 
_ HL The result of the preceding truths proves, that 
if we t to prefer an attack on the extremity of a 
line, we Id also beware of attacking the two extre- 
mities at once, unless indeed our forces are ly su- 
perior. An army of 60,000 men, which forms two 
corps of about 30,000 each, for the purpose of attacking 
the two extremities of an army equal in numbers, de- 
prives itself of the means of striking a decisive blow, 
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Funda- by multiplying uselessly the number of the means of dark,and toexpose ourselves to all the disastrous chances — Funda. 
ore resistance which the enemy can es to its two de~ which a secret movement of the enemy might produce. _mental 
pe. a tachments. Such an extended and disunited move- We have already observed, that these partisans would Principle 

‘Y ment may even expose it to the enemy, who may col- contribute, at the same time, to alarm the enemy upon —— 
tions. 

Combina- PA 
“tions. lect the mass of his force upon one point, and annihi- — 

a =~" late his adversary by the terrible effect of his superiori- 
ty. Attacks multiplied in a greater number of co- 
lumns are still more dangerous, and more contrary to 
the great principles of the art ; especiaily when these 
columns cannot be brought into action at the same in- 
stant, and at the same point. As a consequence of 
this maxim, it is proper, on the contrary, to make an 
attack upon both extremities, when we have masses 
greatly superior to those of the enemy ; we may thus 
bring more troops into action upon each of his wings, 
while by keeping very superior forces accumulated 
upon a single point, our adversary might perhaps be 
able to deploy and bring into action an equal number. 
We must take care, in this case, to throw the great body 
of our force upon that wing, where the attack promises 
the most decisive success. 

1V. In order to operate a combined effort with a 
great mass upon a single point, it is necessary, in stra- 
tegical movements, to keep our forces collected upon a 
space nearly square, in order that they may be more 
disposable*. Large fronts are as contrary to good 
rinciples, as scattered lines, large detachments, and 

isolated divisions. 
V. One of the most efficacious means of applying 

the general principle above laid down, is to make the 
enemy commit faults contrary to that principle. We 
may threaten him with some small corps of light troops 
on several important points of his communications ; 
and it is probable, that not knowing the force of these 
corps, he may oppose them with numerous divisions, 
and s¢atter his forces. These light troops, at the same 
time, serve the essential purpose of collecting intelli- 
gence for the army. 

VI. It is of great importance, when we originate any 
decisive movement, to neglect no means of informing 
ourselves respecting the enemy’s positions, and themove- 
ments which he may make, The system of espionnage 
is very useful, and no pains should. be spared to bring 
it to perfection ; but it is still more essential to procure 
accurate intelligence by means of partisans. A general 
ought to scatter small parties in all directions, and to 
multiply their number with as much care as he would 
avoid such a system in great operations. For this pur- 

se, some divisions of light cavalry are organised, 
which are not admitted into the line of battle. To 
operate without these precautions is to march in the 

some ogg sabe points, and thus induce him to di- 
vide his forces. ‘These means are too much neglected ; 
the system of espionnage is not sufficiently organised 
before hand ; and the officers of the light have 
not always the experience requisite to Sanaeidiege to 
conduct their detachmentst. 

VII. In conducting the operations of war, it is not 
enough to carry our masses skilfully on the most im« 
portant points ; we must also know how to bring them 
into action. When we have established ourselves u 
these points, if we remain inactive, we have lost sight 
of the principle entirely. The enemy may make coun- 
ter-manceuvres, and to deprive him of the means of 
doing so, we must immediately engage him, as soon as 
we have: gained his communications or one of his ex- 
tremities. It is at that moment especially that we 
ought to combine a simultaneous effort of our forces. 
Battles are not decided by the masses present, but by 
the masses engaged. The former decide the prepara~ 
tory strategical movements; the latter determine the 
success of an action. In order to obtain this result, a 
skilful general ought to seize the momefft when it is 
necessary to carry the decisive position of the field of 
battle, and he should combine the attack in such a 
manner as to engage all his forces at the same time, 
with the sole exception of the troops destined to form 
the reserve. If an effort founded upon such principles 
shall not be successful, we cannot hope to obtain the vic« 
tory from any combination, and we shall have no other 
resource but that of making another attempt with this 
reserve, in concert with the troops already engaged. 

VIII. All the combinations of a battle may be re- 
duced to three systems. 

The first, which is purely defensive, consists in a- 
waiting the enemy’s attack in a strong position, with- 
out any other object than that of maintaining ourselves 
in it. Such were the dispositions ‘of Daun at Torgau, 
and of Marsin at the lines of Turin. These two events 
serve to demonstrate how vicious all such dispositions 
are. 

The second system, on the contrary, is entirely of- 
fensive. It consists in attacking the enemy wherever 
we can find him; as Frederic did at Leuthen and Tor- 
gau, Bonaparte at Jena and Ratisbon, and the allies at 
Leipsic. 

The third system is in some degree a middle term 
between the two others. It consists in choosing a field 

* By this is not meant a full square column, but that the battalions be disposed in such a manner as to be able to arrive, with 
the same promptitude, from all points, towards that which may be attacked. , : 
+ The immense advantages whieh the Russian armies derived from the services of the Cossacks, afford sufficient proof of the truth 

ef the above observations. These light troops, insignificant in the shock of a great battle, are terrible in a pursuit. They are the 
most formidable enemy for all the combinations of a general, because he can never be certain of the safe arrival and execution of his 
orders, and his convoys are always in danger and his Operations uncertain. So long as an army had only a few regiments of these 

partisans, the whole of their value was net known; but when their number was increased to 15 or 20 thousand, an idea could be 

formed of their importance, especially in a country, the population of which was not unfavourable to them, 
For one convoy which they intercept, we must cause them all to be escorted ; and the escort must be numerous, in order to insure 

safety. We are never certain of performing a march unmolested, because we know not where the enemy are. These incidental 

duties require an immense force; and the regular cavalry are soon rendered totally unfit for service, in consequence of the fatigues 
to which they are exposed. The Turkish militia produces nearly the same effect on the Russians, as the Cossacks on the other Eu- 
Topean armies; the convoys are not more secure in Balgavia, than they were in Spain and in Poland. In other armies, perhaps, 
some thousands of volunteer bussars or lancers, levied at the commencement of a war, and directed by enterprising leaders, on well 
chosen strategical points, would accomplish nearly the same object ; but we should always have to look upon them as detached and 
independent troops, for if they were to receive their orders from head-quarters, they would no longer be partisans. ‘It is true, they 

would not possess precisely the same qualities ; and in the long run, they could not contend with good Cossacks ;_ but, to an unavoid- 
able evil, we must apply all the remedies in our power, 
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Fundamen- affords less activity and less impulse than that of co- 
tal Princi- 

ple in 
Military 
Combina- 

tions. 
—|— 

lumns of attack, the latter appears preferable, because 
with troops well exercised, it is easy to form the square 
in each battalion, by a simple conversion to the right 
and left of the centre division. The general’s plan of 
battle, the nature of the ground, the description of 
troops, must determine the preference to be given to 
these two orders. 

XIl. If the art of war consists in concerting a su- 
perior effort by a mass against weak parts, it is in- 
persia J necessary to push a beaten army vigo- 
rously. 

The force of an army consists in its organization, in 
the whole resulting from the connection of all the parts 
with the central point which sets them in motion. 
After a defeat, this whole no longer exists; the har- 
mony between the head which combines, and the body 
which ought to execute, is destroyed; their relations 
are suspended, and almost always dissolved. The 
whole army is then a weak part; to attack it is to 
march to a certain victory. Abundant proofs of these 
truths will be found in the march on Roveredo, and the 
defiles of the Brenta, to complete the ruin of Wurm- 
ser; in the march from Ulm to Vienna,—from Jena to 
Wittemberg, Custrin, and Stettin,—from Waterloo to 
Paris. This maxim is often neglected by generals of 
inferior talents. It would appear that the whole effort 
of their genius, and the scope of their ambition, were 
limited to gaining the field of battle. Such a vic- 
tory isa mere displacing of troops, without any real 
utility. 

XIII. In order to render the superior shock of a 
mass decisive, the general must spare no pains in form- 
ing the moral disposition of his army. ‘To what pur- 
pose should we place 50,000 men in order of battle 
against 20,000, if they wanted that impulse which is 
necessary to carry them forward, and to overwhelm 
the enemy? We do not allude merely to the soldier, 
but still more particularly to those whose business it 
is to lead. All troops are brave, when the chiefs shew 
the example of a nibble emulation and perfect devotion. 
The soldier must not remain exposed to fire from the 
mere dread of a rigorous discipline; he must rush into 
it by the desire of not being outdone by his officers in 
honour and bravery, and above all by the confidence 
with which he has been inspired in the wisdom of his 
leaders and the courage of his companions in arms. 

In all his calculations, a general must be able to rec- 
kon upon the zeal of his lieutenants; he must be as- 
sured that a vigorous attack will take place wherever 
he orders it to be made. In order to attain this end, 
he must render himself at once beloved, esteemed, and 
feared ; and he ought to have the choice and the fate 
of his lieutenants in his own hands. If they have ar- 
rived at this rank -by the right of seniority alone, we 
may conclude beforehand that they will scarcely ever 
possess the qualities necessary to enable them to ful- 
fil their important functions. This circumstance 
alone may cause the failure of the best-planned enter~ 
rises. 

It will be seen from this rapid sketch, that the 
science of war is composed of three general combina- 
tions, each of which .presents but a small number of 
subdivisions. The only perfect operations will be 
those in which these three combinations shall be pro- 
perly executed. ; : 

The first of these combinations is the art of embrac~ 
ing lines of operations in the most advantageous man~ 
ner, or what is commonly called the plan of a cams 

MILITARY TACTICS. 
We do not well understand, indeed, what is Fundamen- ign. 

Sinan by this term} for it is impossible to lay down a 
general plan for a whole campaign, the first movement 
of which may overthrow the whole scaffolding, and in 
which it may be impossible to foresee beyond the se- 
cond movement. - ' 

The second branch is the art of conducting our 
masses in the most rapid manner ible to the deci- 
sive point of the primitive or accidental line of opera+ 
tions. This is what we commonly understand by stra- 
tegy ; which is nothing else than the means-of executs 
ing this second combination. 

The third branch is the art of combining the simul 
taneous employment of our greatest mass on the most 
important point of a tield of battle; or the art of bat« 
tles, which some authors have called the order of bat 
tle, while others have treated it under the name of 
Tactics. e 

See the works of Xenophon; Arrian; Polybius; 
Cesar; Vegetius; Folard; Montecuculi’s Memoires, 
avec les commentaires du Comte Turpin de Cressi; Tur- 
pin, Essai sur [Art dela Guerre ; Puysegur, Art de 
la Guerre, par principes et par régles ; Marechal de 
Saxe, Lettres et Memoires, &c. Paris, 1794. The works 
of the King of Prussia. Lloyd’s History of the Seven 
Years’ War, with Tempelhoff’s continuation. Gui- 
chard, Mémoires Militaires sur les Grecs et les Romains. 
Warnery, Remarques sur le Militaire des Turcs et-des 
Russes, Breslaw, 1771. Ejusd. Commentaires sur les 
Commentaires du Comie de Turpin sur Montecuculi, &c. 
St. Marino, 1777. Ejusd. Remarques sur la Cavalrie, 
1781. Ejusd. Mélanges de Remarques, surtout sur Cesar, 
1782. Ejusd. Campagnes de Frederic IJ. Sir David 
Dundas, Principles of Military Movements. London, : 
1788. Biilow, Geist des neuern Kriegs Systems, Ham- 
burgh, 1802. Guibert, Essai général de Tactique, Paris, ' 

1803. Muller’s Elements of the Science of War, London, 

181). Thomson’s Military Memoirs. Caractere Militaire 
des Armées Européennes, &c. London, 1802, Rogniat, 

Considerations sur l Art de la Guerre, and the German 

translation by Major Decker, under the title: Ansich= 

ten iiber die Krieg fithrung im Geiste der Zeit, Berlin, 

1817. Jomini, Traité des Grandes Operations Mili- 
iaires, and Histoire Critique et Militacre des Campagnes 

de la Revolution. (2) 

EXPLANATION OF THE PLATES. 

PLATE CCCLXXXI. 

Represents a Battalion forming Front te 

the Rear, by a Counter-march of the 
whole. 

Forming Front to the Rear by a Counter« 

march of Platoons. 
A Battalion forming Front to the Rear by 
wheeling about. " 

One half faced to the Right-about, pre- 
vious to Wheeling. ; 

Forming Front to the Flank, by facing te 

the Right or Left, and marching up. 

The sane, by Deploying. 

The same, by a single quarter Wheel. 

Fig. 1. 

Fig 2. 

Fig. 3. 

Fig. 4. 

Fig. 5. 

Fig. 6. 
Fig. 7. 
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Fig. 8. The same, by an eighth Wheel, by Com- _Fig. 37, Columns close to a Defile. 

the Flank Company only mak- Fig. 38, i and forming Line, 

‘ 9. same, by wheeling round Centre. ig. 40, Oblique Order by Echelons. 
a, 10 & 11. F from Line into Columns. Fig. 41. An Army, in four Columns of March, forme 
Fig. 12. F r or D a Se = Fy, Naas 

_ Figs. 13, 14. in umn marching attacked on its Flank, changin, 
to the Right and to the Left. . the diesction off ita Colamng, pinitg 

Fig. 15. Marching ards in Columns. the Flank of the Enemy. 
Fig. 16. Marching to the Rear in Columns. 

PLATE CCCLXXXII. 

1 umns breaking off on a narrow road, or : 

a dellle, without halting, Ne sege atte rym gee 
Fig. 19. The Oblique March by Columns. 
Fig. *. Close chee mal say, Front. PLATE CCCLXXXV. 

Fig. 22. The reversed, the last Division Order of Battle at Rossbach. 
forming the Head. 

Fig. 23. Forming Front to the Rear by counter- . 
marching and ing. ‘ “ PLATE CCCLXXXVI. 

Columns ront to om = Order of Battle at Leuthen. 
Fi 27, 28. Columns formed by w’ 

ie « whe _—— PLATE CCCLXXXVIL 
PLATE CCCLXXKXIII. 

Figs, 29, $0, 31, 32, 33, 34, 35, 36. Columns form- Lines of March, 1. At Kollin; 2. At Rossbach ; 8, 
ing Front to the Rear. At Leuthen. 

——_——_ 

: MIL MIL 
MILITEA. See Barrain, Vol. IV. p. 689; Eno- sity of Glasgow, which he obtained in 1761. About 

srr ae ye the same time, he married Miss Craig, a lady nearly 
MILK. See Damy, Vol. VIII. p. 547. Soon se SS wasee be hed Seaed 9 Seg a 
MILL. See Baritey Mitt, Davo Mitt, and Hy- tachment. the di of his duties as a pro« 

DRODYNAMICS. fessor, Mr. Millar deli several courses of lectures 
MILLAR, Jonx, Professor of law in the university in the university, on the Roman law,—on the general 

of 7 was born on the 2d of Sune, 1735, i principles of jurisprudence,—on ernment,-—on 
the of Shotts, of which his father, Mr. James law; to which, afew years his death, 

, was then minister. His motherwasa daughter of he added a course of lectures on the law of England, 

i a S53 -6 i | : i 
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instituted in 1752; 
a very active 
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for his various lectures, he afterwards found, that not- 
withstanding his public duties, it was in his power to 
do justice to such young men as might be entrusted to 
his care as domestic pupils; and to their instruction he 
accordingly dedicated a very considerable part of his 
time. 

Such were his regular and stated occupations dur- 
ing the winter. For some years after he was settled 
at Glasgow, he was in the habit of spending a great 
part of the summer with his father, at Hamilton; 
but as his family increased, this plan became more in- 
convenient; and his uncle, Mr. Millar of Milheugh, 
ever attentive to the comfort of his nephew, gave him 
the small farm of Whitemoss, near the village of Kil- 
bride, about seven miles from Glasgow, where he 
amused himself with agricultural improvements. 

In the year 1785, Mr. Millar lost both his uncle and 
his father, who uied within a few days of each other, 
and in consequence, he succeeded to the property of 
Milheugh, where he had an opportunity of gratifying 
his taste for agricultural pursuits and rural embellish- 
ment. During his residence in the country, however, 
he also employed a great part of his leisure in perusing’ 
such books as his other avocations in winter prevented 
him from reading, and in preparing his own works for 
the press. In 1771, he published his treatise On the 
Origin of the Distinction of Ranks, which was very 
favourably received, both in this country and on the 
Continent ; and in 1787, he gave to the world his His- 
torical View of the English Government, from the Set- 
tlement of the Saxons in Britain to the Accession of the 
House of Stewart. These two are the only works to 
which Mr. Millar prefixed his name; nor does it ap- 
pear that he published any other tracts, except one 
or two anonymous pamphlets on political subjects, and 
a few articles in the Analytical Revien. 

Amidst his other avocations, Mr. Millar found time 
for some limited practice as a lawyer, giving opi- 
nions, as a. counsel, previous to the commencement of 
law-suits, and acting occasionally as an arbiter. He 
was also in the habit, for many years, of acting as coun- 
sel for criminals at the circuit courts of justiciary, 
where he exhibited uncommon skill and acuteness in 
the examination of witnesses, and a powerful and 
manly eloquence in his addresses to the jury. 

Mr. Millar paid two visits to London, one in 1774, 
and another in 1792; at which latter period he arrived 
in sufficient time to be present at several very import- 
ant debates in both houses of parliament ; and he also 
enjoyed the satisfaction of becoming acquainted with 
Mr. Fox, and the other leaders of Opposition, to whose 
principles he was warmly attached. The chief part: 
of his time, however, was spent in the society of his 
former pupils, Lord Lauderdale and Mr. Adam, now 
Lord Chief Commissioner of the Jury Court in Scot- 
land, and in the family of his old and much esteemed 
friend, Dr. Moore, author of Zeluco and Edward. 

Mr. Millar had been uniformly zealous in his attach- 
ment to the party of the Whigs; and the French Revo- 
lution, at its commencement, rivetted his attention, and 
in its early progress excited his fondest hopes. When 
a similar spirit seemed to be called into action in this 
country, by the force of example, Mr. Millar became a 
member of the association known by the name of the 
Society of the Friends of the People, and he took a warm 
interest in all-the political discussions of the times. Of 
course, he was decidedly hostile to all the measures of 
Mr. Pitt's administration, and in particular to those 

MILLAR. 
connected with the contest between this country and 
revolutionary France, which, with many other indivi- 
duals, he regarded as injurious to the cause of libers a ; 

4 In 1791, he lost his second daughter, who was car- 
ried off by consumption ; and in 1795, his wife died 
after a long and painful illness. In the spring of the 
last mentioned year, his son, who had passed advocate, 
and got into business at the bar, emigrated to America ; 
but soon after his arrival, he was struck with a coup-de- 
soleil, of which he almost instantly expired. This suc- 
cession of melancholy events in his family, could not 
fail to produce a deep impression on the sensible mind 
of Mr. Millar ; but after the first shock, he seemed to 
have recovered his self possession. About the end of the 
year 1799, he was himself seized with a very danger- 
ous inflammatory complaint, from which, however, af- 
ter afew weeks of severe indisposition, he appeared 
perfectly recovered. In the month of May, 1801, he 
was again taken ill, after having exposed himself for 
several hours to a hot sun; and his complaint soon as« 
sumed the appearance of the most dangerons pleurisy, 
which terminated his life on the 30th of that month, 
in the 66th year his age. 

In his person, Professor Millar was about the middle 
stature ; of a strong, active, and athletic, rather than 
an elegant form ; and his countenance was uncommon- 
ly animated and expressive. He was very temperate 
in his mode of living, and regular in his habits of ex- 
ercise. His manner, upon first entering a room, was 
not altogether free from formality and constraint; but 
this was only of momentary continuance. He possess- 
ed a wide range of information ; and his conversation, 
whether upon subjects of a lighter or a graver kind, 
was lively, animated, and improving. He was com- 
pletely conversant with literature and the belles lelires, 
took great delight in the Classics, and was familiarly 
acquainted with English, French, and Italian poetry. 
He was fond of argument, and exhibited great skill and 
dexterity in debate. On political subjects he always 
argued with zeal ; and, towards the latter end of his 
life, with a considerable degree of keenness. In his 
olitical professions he was sincere, consistent, and dis- 

inerental ; and the open and decided expression of his 
sentiments excited no feeling of personal petra even 
in the breasts of those who differed most widely from 
him in their opinions. 

The style of his writings is very different from what 
might have been aetde | by those who had felt the vi- 
vacity of his conversation, and the copious diction of 
his extemporary eloquence. His language, as has been 
well observed by one of his friends, is the expression, 
rather than the ornament of his thoughts. Clear, ac-_ 

Millar, 
John. 
—o_ 

curate, and precise, it never fails to convey his ideas ~ 
with a distinctness which precludes all misapprehen- 
sion ; but it frequently conveys them in a manner nei- 
ther the most striking, nor the most alluring to the 
reader. Simple correctness and accuracy seem to be 
the only qualities he aimed at, and attained; even 
when he rises from plain narration to warmth and en-~ 
ergy, the force is almost always in the principal idea, 
seldom in the accessaries. It is owing to this cause, 
perhaps, that his works are less popular than they 
would otherwise have been, had the style of the author 
been a little more attractive. ; 

See Mr. Craig’s account of the life of Professor Mil- 
lar, prefixed to the edition of his treatise On the Origin 
of the Distinction of Ranks, ae in 1806. (z) 
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considerable altitude above the level 
another mountain, Calamo, which is su d 

been a volcano of great antiquity, still emits 
phureous smoke from several spiracles on its 

summit. Rocks of lava, sulphureous hot springs, me- 
me exhalations, and many other circumstances, 

The 
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the frequent influence of subterraneous fires, 
are i with various substances ; 

and since the 

the thermometer stands at 108°, are among the 
tions of this island. There are salt 5 

ON sm aoe to ana of otw i vantages, insalubri 
Ges Gated bs Pant.np dw Gascon the lend. inh 
total lation. Little more than a century ago, 
the were ted at 20,000; now they 
have dwindled down to 500; and were it not from 

= become ngie oes 
‘The inhabitants w agriculture, or pastoral pur- 

suits; vast caverns throug ¢ the islend affording 

Formerly, 
mills from the quality of the 

to the Turkish continent, 

mountain, and is ap y arock overhung by 
amooth basaltic rocks, which are almost insurmountable. 
The streets communicate by stairs. The slightest breeze 
resembles a hurricane ; and the inhabitants attain very 
advanced age in this elevated situation. In the year 
1700, Tournefort found = churches in Milo, 13 mo- 
nasteries, many chapels, two bishops, and the 
rest of an ecclesiastical exablihnent, corresponding toa 

sist, where later travellers meet an hospitable reception. 
) ital is ascribed to an as- 

blage of ruins between the harbour and Castro, 
consisting of fragments of walls, some fine columns of 
mani, bieey ieee lined with cement, and 

remains pottery. On the opposite 
VOL, XIV. PART I. 

MIL 
side of a deep ravine, there is a eet penrtented by an - 
immense number of catacombs, which are gained by a 
subterraneous flight of steps. In general, seven sarco- 
phagi cut out of the rock occupy each chamber, which 
are ornamented by sculptures, and exhibit the traces 
of painting on the cement with which they were lin- 
ed: as also inscriptions now illegible. Several fami- 
lies have established their cottages above these cata- 
combs, and convert the sarcophagi to cisterns for the 
winter’s rain, which is employed in watering the fields 
below. The ition of the ruins, their extent, the 
solidity of the walls, and the nature of the fragments, 
together with the great number of catacombs, are a 

to indicate the previous existence of a flourish- 
ing city, with temples, or other sumptuous edifices, 

Melos is frequently mentioned in the history of the 
Grecian States: from which it passed under the domi- 
nion of the Romans, and on the decay of their empire 
was subjugated by the Turks, in whose possession it 
still continues, scarcely capable of paying an inconsi~ 
derable tribute. (¢) 
MILTIADES, See Arnens, Vol. III. p. 69. and 

Greece, Vol. X. p. 464. 
MILTON, Jouy. ‘Uhis ornament of English poetry, 

and champion of English principles, was born in Bread 
Street, London, on the 9th of pot aye ig Few 

rticulars are known respecting his family, except 
That it was ble and aed that it had a 
long resident in Oxfordshire, and had once 
considerable property, which was forfeited during the 
wars of the Pos John Milton, the poet’s grandfa- 
ther, who was under-ranger of the Forest of Shotover, 
had disinherited the poet's father, whose name also was 
John, for becoming a Protestant. The young convert, 
who was then at Oxford, left the University in conse- 
quence of this misfortune, and applied himself to the 

ession of a scrivener in London, which, at that 
time, united the two businesses of law and money 
agency. It appears from several circumstances that 
he was no ordinary man—at least he was so consider- 
able a — in — oe to hold - considerable 0 
among the composers of the age. The poet’s mother 
was, according to the testimony of her son, an exem- 
plary woman, and highly esteemed in the neighbour- 

for her acts of charity. Her name was Caxton. 
Her family was originally from Wales. Our Milton 
was her eldest son. His younger brother, a lawyer 
and a royalist, was saved, during the republican go- 
vernment, by the interest of the poet, and after the 
Restoration was knighted, and made a Baron of the Ex 
chequer, and a Judge of the Common Pleas, by James 
the d. A sister, whose name was Anne, married 
Edward Phillips, a secondary in the Crown Office in 
Chancery. From this marriage sprung John and Ed- 
ward Phillips. Both of them were the pupils of Mil- 
ton, and one of them was his bi 4 

The early genius of our imm was fostered 
with such marks of judicious partiality as denoted his 
father’s pride in the jon of so extraordinary a 
son. Aubrey relates, that the portrait of the youthful 
— was taken by Cornelius Jansen in 1618, when 
e was only ten years of and that he was then 

a post and rt er eh in his Life of Milton, ys 
ces this it being at t in ion 0 
family of Mr I Hollis. pena has De. Symmons 
is accurate with to the date of the picture, 
though we have never heard of any print of Milton 
representing him earlier than apparently about his 
19th year, and wonder that so curious a portrait should 
not have been made more known by engraving. __ 

Some part of Milton's early education was commits 
29 
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806 MILTON. 
ted to the care of Thomas Young, a puritan clergy- 
man, who was compelled, by the persecution raised 
against the sectaries, to retire to the Continent, and 
was for some time chaplain to the British merchants at 
Hamburgh. It is not known at what particular time 
Young was the domestic tutor of Milton, but it is cer~ 
tain, that before his going to the University, our poet 
passed an interval of study at St. Paul’s school, under 
the direction of Alexander Gill. The son and assist« 
ant of this schoolmaster was the intimate friend of 
Milton, as we find by three of the poet’s familiar let- 
ters. He succeeded his father as master of St. Paul’s 
schoo], but, what is disagreeable to relate of one ho-~ 
noured by such a friendship, was removed from his 
situation for excessive severity to the boys. 

In his 16th year Milton was entered a pensioner at 
Christ’s College, Cambridge, (Feb. 12, 1624,) and was 
committed to the tuition of the Rev. William Chapel, 
the reputed author of the Whole Duty of Man, and after- 
wards Bishop of Cork and Ross. . Milton had at this time 
exercised himself in the composition both of Latin 
and in English verses. At 15, he translated and para- 
phrased two psalms, which he thought in maturer life 
worthy of the public eye. Dr. Symmons conceives, 
that in the highly poetical epithets of these boyish 
compositions, we may discover the first shootings of 
the infant oak which in later times was to overshadow 
the forest. We are rather inclined to think, with Dr. 
Johnson, that these productions excite no expecta- 
tions--the boy Milton seems at that period not much 
‘greater than other boys, when he indites such a cou- 
plet as the following: 

« The high huge-bellied mountains skip like rams 
Amongst their ewes—the little hills like lambs.” 

The treatment and conduct of Milton at the Uni- 
versity has been a fruitful subject of controversy. Dr. 
Johnson good-naturedly fears that he was one of the 
last students in either University who suffered the 
public indignity of corporal punishment. The barba- 
rous custom of public corporal corrections was no 
doubt retained at English Universities till about as 
late as the time of Milton, and from the savageness of 
the custom, and'the utter ignorance of the science of 
education which it betrays, may easily be conceived to 
have been often dispensed by brutal tempers for acts 
of mere juvenile indiscretion. ‘ C’est la crime fait la 
honte, et non’ pas l’echaufaud.” So that, supposing 
Milton had been punished, unless the turpitude of his 
offence were proved, the anecdote needed not to have 
stirred up the pious concern of either his friendly or 
inimical biographers. It would only excite the dis- 
gust of a reflecting mind to think that the barbarism 
of the monkish ages came so far down into the system 
of modern education ; and if Milton was flagellated at 
college, and if the guardian spirits of human improve- 
ment have any thing to do with schools and colleges, 
they assuredly looked with an evil eye on Cambridge, 
in that hour when the spirit and pride of genius were 
exposed to the danger of extinction by a treatment so 
degrading both to the teacher and the taught. But 
Cambridge and Milton may both be easily acquitted of 
the suspicion of this occurrence. The story is a mere 
exhalation from the calumnies which were heaped 
upon his name by those who dreaded and felt his po- 
litical eloguence—such as the son of Bishop Hall, and 
the Du Moulins and Moruses of his own day. His 
contemporaries believed not a word of the younger 
Hall’s assertion, when he accused Milton of having 
been vomited forth from his university for disgraceful 
crimes; for Milton had unanswerable documents to 

produce at the moment, to shew that he had been an 
object of regard and  aobepes: 6 among his superiors at —H— 
Cambridge. But Aubrey, nevertheless, had heard of 
a rumour of Milton’s having been punished at col 
lege—a rumour, however, ‘hich even Wood, ill-dis- 
posed as he was to the t's memory, rejected as 
scandal—a rumour distinctly falsified by Milton's :ap- 
peal in the face of the world to the members of his 
university, against the charge of ill-behaviour at cok 
lege—and~one which he could not have made without 
instantaneous detection, if he had ever been the object 
of ignominious punishment. But Thomas Warton: 
would not let Aubrey’s rumour drop, and Dr. John- 
son, taking it up, and translating out of! Milton’s verses 
to Deodati, the Latin word et cetera, (meaning some« 
thing else by “somewHAT MORE,” which it Ss not 
mean,) endeavoured to torture out of those verses the’ 
evidence of a fact which they will not yield. On 
Aubrey’s rumour, and on Dr. Johnson’s false transla~ 
tion, the story rests, and let it there rest in peace. 

Early in the period of his college residence, we dis 
cover his progress as a writer both of English and 
Latin poetry, Perhaps the first of his English poems 
which can be fixed. upon as an important date in the 
history of his genius, is his ode on the death of a fair 
infant, (his sister’s child,) written at 17. He there 
manages with facility and effect a stanza similar to the 
Spenserian, though shorter, and evidently formed on 
Spenser’s style. The thoughts rise to tenderness and: 
sublimity, though sometimes blemished by conceit.’ 
His Ode on the auivity, written at 22, discloses still 
greater beauties, and perhaps still deeper defects. 
The “ Verses at a Solemn Musick’? have something: 
peculiarly Miltonic ; and his vacation exercise, on the 
subject of his native language, ,is pregnant with the 
first stirring-spirit of Paradise Lost, where he speaks of 
a subject of poetry. ; 

** Such, where the deep-transported mind may soar 
Above the wheeling poles, and at Heaven’s door 
Look in and see each blissful deity,” &e. &c. ) 

errs of his Latin elegies were written as early as 
his 18th year. Ovid was his model in elegy. It has 
been regretted that he had not a model of greater 
strength, but to find power united with tenderness in 
classical elegy is not an easy task. Among his Latin 
verses it is interesting to meet with his description of 
a tender passion which he cherished at the age of 19. 
The object of it wasa lady whom he saw in a public 
walk near the metropolis. She. suddenly disappeared 
from him among the crowd, and_he could never after- 
wards obtain any intelligence respecting her. : 

He took the degree of A.M. in 1632, and being 
now 24 years of age, left Cambridge to reside at Hor- 
ton in Buckinghamshire, where his father lived after 
retiring from business. The five subsequent years 
which he passed under his father’s roof may justly be 
regarded as the happiest of his life. To this favoured 
period we are indebted for some of the most exquisite 
productions of his genius. Comus and Lycidas were 
certainly written here, the former in 1634, the latter 
in 1637—and most probably the Arcades, L’ Allegro, 
and Jl Penseroso. ‘The composition of the Arcades 
probably preceded that of Comus, The piece was 
written for the Countess Dowager of Derby, who re- 
sided at Harefield, in the vicinity of Horton. She was 
of the same family with Spenser the. , -and had 
been his patroness and his theme of praise before she 
was celebrated by Milton. ¥ 

The Arcades is evidently nothing more than the 
poetical part of an entertainment, the bulk of which 
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formed of i ; and the attraction of 

ba ia apne depended much up- 
on the produced by machinery. But 
the poem, which was Milton’s part of the entertain- 
ment, discovers a kindred, though inferior lustre of fan- 

to Comus. The Mask of Comus was acted before 
Zz. Earl of Bridgewater, the President of Wales in 
1634, at Ludlow Castle, and the character of the lady 
and the brothers were played by the Lady Alice Eger- 
ton and her two brothers, the sons of the Earl of Bridge- 

water. The of the piece is said to have been 

suggested by the atcident of the Lady Alice having 
ane night lost herself in the Forest of ayes. Dr. 
Johnson ascribes the origin of Comus to Homer's story 
of Circe; Hayley, however, has made it appear proba- 

ble that it was derived from the Comus of Erycius 
Patcanus, which was republished at Oxford in the 

very year in which Milton's Comus was written. The 
elegy Lycidas was written in 1637, on the death of 
Edward King,, one of the fellows of Cambridge, and 
the son of Sir John King, secretary for Ireland, in the 
reigns of Elizabeth, James, and Charles. The vessel 
in which he sailed from Chester for Ireland was lost in 
a calm sea, wermoar es ws land. gga wad we 

i esteemed is university, t almost 
Peal ori id Mien atribute. This 

was the last of Milton's works written whilst he re- 
with his father. L’'Allegro and II 

probably written but a short time ear- 
lier. Notwithstanding their Italian titles, they afford 

i i They seem the works of 
a vara in every sense of the word, They are 
little of imagination, exhibiting, as it were, in 
fairy and concentrated miniature, the ae horizon 
of our pleasing or pensive associations. have the 
truly tng inpraon of a feeling of happiness, 
which they and communicate both with and 
without gai For Milton’s melancholy man is as 
enviable a as his cheerful one. y 
In his 30th year, with the concurrence of his father, 

he resolved upon an excursion to the Continent, chiefly 
with a view to the classic region of Italy. On the in- 
timation of his design, he received a from the 
celebrated Sir Harry Wotton, who had resided at Ve- 
nice as ambassador from James the First, and was now 
Provost of Eton. The iment which Sir Harry 

to some of the of Milton, which he had 
y received from him, and to which he confesses 

eee eres be ae ane ae ear acer 
language, is remarkable, as_perha) en 
‘of superlative admiration which can be found to have 
been to his i Certainly, at the 
‘tine &f his leaving! Englan we have no of his 
general celebrity at home being in any equal 
to his genius. It is in Italy that we begin to perceive 
him adequately appreciated. He left England in 1638, 

a single servant. At Paris we only learn 
that he saw Grotius, but have no means of ascertain- 
gga mutual sentiments they impressed each 

Be det teones tr. Gonna, peameteli Regmp> to 
and Pisa to Florence, at which he re- 
two He had studied the language 

and literature of Italy with eee per attention, and 
peceneees ein admission into the 
pe f of the Florentines; beeame the ob- 
ject of their admiration, and the subject of their enco- 
miums, which he says the Italian is not forward to be- 

o 

+ 
in 
for Church Government. 

307 
stow on men this side the Alps... Carlo Dati, Antonio Milton. 
Francini, mone Freseobaldo, and several other men, 
very respectable in Italian literature, were among his 
eulogists and almost worshippers. : 

A work entitled “ La Tina,” by Antonio Malatesti, 
was dedicated to him whilst at Florence; and the de- 
dication of a fen ~ even epg merit to.a stran- 
ger passing ily through the place, and distin- 
guished by neither wealth nor political importance, 
argues Milton to have then acquired no ordinary cele- 
brity. The Italians thought so highly of his know- 
ledge of their own language, that the academy Della 
Crusca consulted him on the verbal niceties of Italian. 
Daring his visit to Florence, he saw and conversed 
with Galileo, at that time a victim of ignorance and 
cruelty, having been imprisoned for his. philosophi- 
cal views by the Inquisition, and greatly reduced 
by sickness and mental distress. From Florence 
Milton passed through Siena to Rome, where~ he 
spent other,two mon Here the kindness of Hol- 
nn ERG to him the curiosities of the Vatican, 
and introduced him to Cardinal Barberini, who at that 
time the whole delegated authority of Rome, 
under his uncle Pope Urban the Seventh. Ata great 
musical entertainment which this opulent churchman 
gave, Barberini looked for our traveller among the 
crowd at the door, and brought him, as. Milton says, 
almost by the hand into the assembly *. At Rome he 
was praised in Latin epigrams by Salsilli and Silvaggi. 
He continued his route from thence to Naples, and 
falling into company with a hermit upon the road, was 
by him, from whom such a service could be least ex- 
pected, introduced to the celebrated Manso, the patron 
and biographer of Tasso, who received him with flat- 
teri ng indness and attention. The freedom with 
which Milton expressed himself on religious subjects 
was the only circumstance which deprived him of an 
unlimitedly free and intimate communication with this 
venerable nobleman, a circumstance which Manso 
himself commemorated. in a well-known epigram, 
Undoubtedly the complimentary offerings of the Ita- 
lians to Milton are not distinguished by merit as com- 
positions, but we must re; them as the hasty though 
sincere effusions of men seeking to express their im- 
mediate feelings of enthusiasm, and not attending to 
what they wrote with the anxiety of authors writing 
for reputation. From a passage in Milton’s address 
te Ms Es sarge what he also arene nH ame 

is subsequent political writings t, t e ly 
cherished the projet of some great poetical work, 
“ which he should leave so wrilten to after-times, that 
they should not willingly let it die.” 
= e plan of his 4 travels riya to Rely 

a reece; but as he was preparing to depart for 
Sicily, he received letters ae i ‘on with the 
near prospect of a civil war in En, . He esteemed 
it dishonourable to be abroad whilst his fellow-citizens 
were contending for li at home. He revisited 
Rome, however, and staid also at Naples for two months, 
excepting a few days which he at Lucca, the 
native place of the Deodati, the family of his beloved 
sence ie of that pa From Florence he om 

e Appennines, travelled through Bologna an 
Ferrara to Venice, where he staid a month, viewing the 
curiosities of the renowned city. Having ided 
for the safety of the books which he had collected in 
Italy, by ing a for them in a vessel bound 
Sioglatiin gues his returning course by Verona 

tanta turba quesitum ad fores expectans, et pene manu prehensum, persane honorifice intro admiserit.—Epist Famil 
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tack on the church, as far as the hostility of the press Milton. 
was concerned. In his two treatises of reformation =~ 
touching church government, he contended that the res 
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Milton. and Milan to Geneva, From thence he returned 
—— through France to his native country, after an ab- 

sence of a year and three months. This was at the 
time of the King’s return from his second expedition 
against Scotland, when his forces had been obliged to 
retreat before Leslie. The crisis was a striking one. 
Private griets, however, must have been at this time 
mixed with Milton’s sensations of interest in the pub- 
lic, as the first news which he heard on coming home 
was the death of his friend Carlo Deodati. He dedicated 
to his name his Epitaphium Damonis. From a passage 
in this poem, it appears that he still frequently thought 
of some great epic composition, and that Arthur and 
the heroes of British fable, were at that time his 
meditated subjects. 

Coming to London, he hired lodgings in St. Bride’s 
church-yard, and received, as pupils, his two nephews, 
John and Edward Phillips. It has been asked, whe- 
ther he took pupils gratuitously, or for reward—we 
may go a step farther back, and ask what is the use of 
such a question? The business of teaching is still ho- 
nourable, though it should reward the teacher with 
subsistence. It is of more importance to inquire how 
far his plan of teaching corresponded with the superi- 
ority of his intellect. It was formed, says one of his 
most admiring biographers, Dr. Symmons, on an erron- 
eous principle—“ It respected things more than words.” 
This description certainly opens not unprepossessing- 
ly. He placed in the hands of boys from ten to fifteen 
years of age, such writers as though not remarkable for 
beauty of language, gave information on some of the 
departments of science, as, the agricultural works of 
Cato, Columella, and Varro ; the Medical Treatise of 
Cornelius Celsus ; Pliny’s Natural History; Vitruvi- 
us’s Architecture, and the philosophical Poems of Lu- 
cretius and Manilius. We perceive in this plan the 
teacher’s laudable ambition to imbue the minds of 
those entrusted to him with an early love of science, as 
well as the recollection of words and phrases, and can- 
not agree with Dr. Symmons that it is founded on false 
principles. Sir William Jones followed the plan of edu- 
cation traced out by Milton ; and if we may judge ofa 
system by its disciple, he could not have pursued a better. 

From St. Bride’s Church-yard he soon removed to a 
house in Aldersgate Street, which admitted his scholars 
into his family, and the situation, secluded by a court 
from the street, and opening behind into a garden, sup- 
lied the retirement favourable to literary occupation. 
ere he gave his pupils the example of close applica- 

tion and abstinent diet. He indulged only in tempe- 
rate festivity once in the course of a month or three 
weeks. ‘ His companions,” Phillips says, “ were the 
beaux of the times, but they never were so intempe- 
rate as those of the succeeding generation.” . 

The state of politics brought his pen into exertion. 
The long parliament now represented a nation irritated 
by the flagrant abuse both of civil and ecclesiastical 
power. The king’s treatment of members of parlia- 
ment, one of whom, Sir John E)liot, had died from the 
severity of imprisonment; his arbitrary exertions, and 
the severe sentences of his courts and councils, had 
made the public ripe for resistance and innovation ; and 
the despotism of the church had walked side by side 
with that of the state. -But Charles’s embarrassments 
after his defeat from the Scottish army compelled him 
to have recourse in earnest to’ a parliament ; and this 
legislature released the press from its horrid silence. 
‘Milton, on his return from the Continent, found the 
clamour loud and general against the bishops. He was, 
on this occasion, to all appearance, the leader of the at« 

formation of the chureh had not ed sufficiently 
far ; and inveighed against the practical evils which re« 
ligion and liberty had siffered under the ical gos 
vernment. To this and other attacks from puritan 
pens, the virtuous and learned Bishop Hall thought it 
proper to reply, in “ A Humble Remonstrancée to the 
High Court of Parliament ;” and about the same time 
Archbishop Usher published a’ work to maintain the 
apostolical institution of E:piscopacy.« Pte 

In reply to these pamphlets, M published two 
pieces, the first of which bore the title of « Prelatical 
Episcopacy,” and the second, «* The Reason of Church 
Government urged against Prelacy.” The point at issue 
between these polemics was the divine or the human 
origin of episcopacy. These opponents of our author, 
Hall and Usher, were men whose characters reflected 
honour upon their cause, and who, in their conduct, 
were not persecutors. This circumstance, however, is 
not decisive of the truth of tive ecclesiastical doctrines 
which they supported. Milton’s productions were the 
most learned and able on the puritan side.of the con+ 
troversy. But the piece which seems to have chiefly 
attracted the public attention at this time, was one 
written by five of the presbyterian divines, under the 
title of “ Smectymnuus,” a word made up of the imitial 
names of the authors. To this book Bishop Hall re« 
plied in a ‘* Defence of the Remonstrance,” and Mil- 
ton’s formidable pen produced “ Animadversions on the 
Remonstrant’s Defence. These five pieces of Milton’s 
were written in one year, 1641, when their author was 
thirty-three years of age, and whilst he was daily occu« 
pied with the fatigues of tuition. 

In the beginning of the next year, his “ Animadver- 
sions,” which unquestionably were rude and personal, 
excited a deeply vindictive reply (as was supposed,) 
from the son of Bishop Hall. The anonymous publi. 
cation heaped enormous falsehoods on Milton’s head. 
Our author’s “ Apology for Smectymnuus,” was drawn 
forth by this accumulated provocation. The most ob- 
jectionable part of this work is the critical attack which 
he makes on Bishop Hall’s literary character, and on 
his satires: its most splendid and eloquent 
is his eulogy on the first proceedings of the Long Par~ 
liament. This publication seems to have closed the 
controversy ; weapons more effectual than pens were 
now drawn against the church, 

About Whitsuntide, in 1643, Milton took a journey 
into the country, apparently for the mere object of re- 
creation ; and without having communicated his de- 
sign of marriage to any of his friends, returned, rather 
to their surprise, at the end of a month, with his wife, 
Mary Powell, the daughter of a country gentleman, at 
Forest Hill, near Shotover, in Oxfordshire. His matri- 
monial choice seemed to be hasty, and was not fortu- 
nate. His spouse, strongly attached, like all her fa- 
mily, to the royalist party, and accustomed to the af- 
fluent hospitality of her father’s house, was soon tired of 
a studious, recluse, and republican husband. After a 
month’s experience of her new lite, she sighed for the . 
gaieties she had left behind, and by the earnest request 
of her relations, obtained permission to pay a short 
visit to Forest Hill. But when the period returned, 
(Michaelmas,) when she should have arrived, she 
shewed no disposition to keep her wordy; ‘but, on the 
contrary, treated his letters with silence, and sent back 
his messenger with disdain. The king at this period 
was defeating the parliamentary forces, and the Powells 
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Milton. were disposed to break as well as they could an inan- 
—— spicious connexion. On the other hand, Milton de- 

termined to repudiate a wife who left him nothing of 
matrimony but the chain. To justify ed 
=; he published in 1644, an essay on 

su to relate more immediately to the perma- 
nence of the marriage obligation. By these writings, 
the fury of a seen clergy was instantly ex- 

eavou red to infuse their 

enemy. Milton was serious in his opinions, and pre- 
: me le age eyton himself released 

conscience the marriage , he paid his ad- 

intimated, was rather averse from the proposal, but 
objections (and her friends seem not to have stated 

any,) were apparently slight, when the match was 
ented the return of his delinquent . 

fs : Wy sirens 
was aguinst the royalists, wells, foreseeing, 
what the event proved, that Milton might protect and 
assist them, hastened to jitiate his resentment. 
They concerted with ee to introduce his 
wife unexpectedly into his presence at a friend's house, 
and she i for her upon her knees so 
effectually as to obtain it. He admitted, along with 
her, to his house, the family of the Powells, who were 
now in danger and distress, and saved the bulk of theit 
ch by his interest with the victorious party. 

er gratitude the Powells felt, they never did 
him the justice to pay his wife’s fortune out of their 
rescued estate. But, it is possible, that in such times, 
the recovery of might be more nominally than 
really complete. y remained under his roof for 
man which, unless their spirit was extremely 
abject, Ph were late in regainin 
their estate, and ay hencd it must have offered 
much deduction. In the mean time, to accommodate 
See tes oer cubes BAUS d Ronee te Bar. 
bican. In the year 1644, whilst immersed in his con- 
tro about divorce, he published bis ideas on the 
au of education, and not ! after sent forth his 
bt Areepegees ‘in mevipey the freedom 

with a degree of intelligence and spirit 

e Presbyterians, on their ving at power, forgot 
the principles which had professed in their risin; 

i id platadl thd'yeete diekee tad ons oo re 
had te so indignantly complained. 
forward as the bee: i rer 

weapons of reason an as ef. 
ight and edge, sade wate Bel. 

HLTH oie a ' ii 

fi 
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u | ghout the whole duration of their 
power, but at a subsequent period, (in 1649,) we find 
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the conscientious Gilbert Mabot resigning this invidi- 
ous office, and in stating the grounds and motives of 
his conduct, repeating the arguments for a free press 
contained in Milton’s Areopagitua. 

in 1645, Milton once more courted the Muses whom 
he had so long deserted. From the period of his re- 
turn to England to this year, his pastoral on Deodati, 
and some occasional sonnets, were the only tical 
fruits of his genius. He now prepared an edition of all 
his English, Italian, and Lativ poems. The small vo- 
lume which they formed was published with his name, 
and with a preface, by their publisher, Humphrey 
Mosely. The sonnets were the most important novel- 
ties of the collection. * 

In 1646, his wife brought him their first child, a 
— named Anne, who was lume, either from her 
birth, or in consequence of some accident in her early 
infancy. In 1647, his venerable father died under his 
root, having come to live with him since the year 1643, 
when at the-capture of Reading, he left his residence 
with his younger son in that city. The Powells left 
him not after, and his house, (says .Phillips,) 
looked ‘once more like a house of the muses. In this 
same habitation, in the Barbican, his second daughter 
Mary was born. In the spring of 1647, he removed 
toa smaller one in High Holborn, the back part of 
which looked into Lincoln's Inn Fields. 

Phillips relates, that in the course of the civil wars 
there was a proposal for Milton embracing the military 
life ; and says, that if he was not much mistaken, there 
was a design of making him an adjutant-general in Sir 
William Waller's army. Dr. Johneet ricticules. this 
vague allusion to an unfulfilled intention. Yet we may 
ask, what there is ridiculous either in the rumour, or 
in Phillips's taking notice of it. {f Milton was not em. 
ployed in the , it was because he could fill the 
of intellectual warfare with more advantage. His lau- 
rels at that were more honourable than the field of 
battle could afford him ; and in that field there was no 
combatant but himself who was capable of earning them. 

After the works already mentioned, he is not known 
to have published any thing earlier than his treatise, 
which early in 1649, entitled, The Tenure of 
Kings and Magistrates, §c. maintaining the right of the 
ee to depose and put to death « tyrannical king. 
he unfortunate Charles 1. had suffered on the scaffold. 

Milton’s work, therefore, came forth not to accelerate 
Charles's fate, but, as he expressly declares, to tranquil- 
lize men’s minds in the agitation which his fate proda- 
ced. The pity which King Charles's tragic story excites, 
—a pity, however, by no means irreconcileable in hu- 
mane minds, with the conviction of his conduct having 
been deeply culpable, should not lead us hastily to re- 

the attempt at tranquillizing men’s* minds after 
is death as unprincipled. On contrary, Charles 

had no sooner died, than compassion for him was made 
the pretext for men avowing slavish principles of the 
most abandoned nature. It was imed as a fun- 
damental maxim of government, that kings were from 
God, and not responsible to man ; and this maxim too 
Was avowed in some instances by men, who, at an ear- 
lier stage of the civil wars, had the way for the 
very dethronement und death which they now hypocri- 
tically lamented. 

Without denying that Milton, in the sternness of his 
ee opinions—and, let it be allowed, even in the 
infectious taint of overheated party zeal—may have re- 
garded Charles with less humane allowance than the 
candid eye of an impartial posterity regards him; yet 

© The whole of his sonnets, however, were not included in this collection, Some of them were written at a subsequent period. 

Milton. 
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Milton. still it must be remembered, that this work professed’ the civil wars committed to writing. It represents him Milton. 

not to discuss the question personally respecting Charles, in the constant intercourse of prayer with his Maker, ““7y™ 
hut respecting the abstract principle of human rights 
and regal responsibility, at the root of which the anti- 
regicides were now striking. Whatever treatment it 
might have been true and humane policy to have im- 

ed on the fallen monarch, it was not to be tolerated 
that his fate should be called in question, on the atro- 
cious principle that kings are not responsible. So that 
Milton, as far as abstract principle: was concerned, is 
not to be viewed in the light,.of one contributing to 
shed Charles’s blood, but to be justified for. slaying the 
monstrous opinions that rose out_of it, 

His next work was a pamphlet on the articles of 
eace, which the Earl of Ormond concluded at Kil- 

Lenny in the king’s name with the Irish insurgents. 
Without imputing to Charles any participation in the 

horrible massacre of the Irish protestants, itis clear that 
the treaty with the Catholics, concluded.under the 
king’s name and authority by Ormond, was sufficient to 
confirm the public prepossession on the subject, and to 
give an appearance of the tone of truth to republican 
and puritan invective. Milton, therefore, found it not 
difficult to be severe on the articles of a peace, which, 
by abandoning the English and Protestant, cause in 
Ireland, permitted their enemies to indulge in sangui- 
nary revenge. When he had concluded this attack, he 
returned to the more quiet occupations of literature, and 
finished four books of his history of England. These 
come down no farther than the union. of the heptarchy 
under Edgar. Two other books, written at a subse- 
quent period, namely, after his controversy with Morus, 
bring the narrative as far as the battle of Hastings. It 
is a history. unfortunately terminating at the period 
where our annals begin to be interesting ; but, the ma- 
terials are copious and curious, and the style energetic, 
though occasionally harsh. The first book is abandon- 
ed without reserve to the fables of Geofirey of Mon- 
mouth, and was intended, as the author intimated, ra- 
ther to suggest subjects to the poet, than maxims to the 
statesman or sage. ; 

On the death of Charles I, the executive power of the 
commonwealth was lodged in a council of 38 members 
of the legislative assembly, who made England for a- 
time command the Baepers and terror of Europe. Re- 
solving to adopt the old Roman language in their in- 
tercourse with foreign powers, they appointed a Latin 
secretary ; and the learning, talents, and republicanism 
of Milton, pointed him out as the person best fitted to 
fill this office. The younger Vane and Bradshaw, who 
have both been the subject of his panegyric, are suppo- 
sed to have first suggested his appointment, His con- 
tinuance in this office was prolonged to the Restoration ; 
and the state papers in his department were models in 
the class of diplomatic compositions... Those letters in 
particular which he wrote in, the Protector’s name, to 
mediate for the oppressed Protestants of Piedmont, re- 
lect a lustre on the reign of Cromwell, and on the his- 

of England. 
Milton had scarcely entered on the proper functions 

of his office, when he was summoned by the new go- 
vernment to the discharge of another and peculiar duty. 
One of the contrivances of the royalists after the death 
of Charles, to stimulate public enthusiasm in their cause, 
was to publish the Eikon Basilikée, or portrait of his sa- 
ered inajesty in his solitude and sufferings. The book 
was given out to be a collection of the feelings and re- 
flections which Charles I. had at various times during 

asserting the integrity of his motives before the Search- 
er of hearts, and appealing to his justice from the injus- 
tice of man. There are few men, whose conduct 
through life would sanction them in writing such a di- 
ary, to make conscientiously such constant appeals to 
the Deity in favour of the purity of their motives, and 
Charles was neither so pure as to be able to make them 
with a safe conscience, nor’so hardened as to have made 
them with cool hypocrisy. It has been ascertained, b 
procs which no reasonable man can reject, that this 
ook, representing him as a saint and a martyr, was 

written for the political ends of the royalists by Dr. 
Gauden; and it is remarkably curious, that the most 
decided confession of the spuriousness of the Eikon was 
umade by Charles’s own sons Charles II. and the Duke 
of York *. The work, however, was considered as ge« 
nuine when Milton wrote his remarks on it, although 
there were internal symptoms against its authenticity 
which his sagacity could not overlook. The council of 
state saw the erous impression which the Eikon 
Basilikée was calculated to make. They might have sup- 
pressed it by force; but they preferred waging war, 
by opposing argument to argument, and book to book. 
Milton, at ~ Be desire, wrote the Zconoclasies, or image-~ 
breaker, in which he disclaims the intention of insult- 
ing the memory of Charles, but confronts the monarch’s 
actions with the piety ascribed to him, and has even 
hinted at the work having been manufactured for him 
by his household rhetorician,—a suspicion which time 
has verified, , 

Milton’s memory has been charged with three several 
offences in the Iconoclastes, or Image Breaker. In the 
first place, with having too rudely blamed the king for 
making use of a prayer which he borrowed from a ro- 
mance, namely, Sir Philip Sydney’s Arcadia; in the 
next place, with having interpolated the Eikon Basilike 
with that prayer, it order that he might establish a 
ground of censure; and, in the third place, with hav- 
ing uncharitably insulted Charles’s memory, on account 
of his intimacy with the plays, of Shakespeare.. The 
first accusation is ‘true, the two others are absurd. 
He did, with unnecessary harshness, animadvert on 
Charles’s having borrowed a prayer from a romance, 
but he did not interpolate the Eikon; for in the first 
edition of the Eikon, printed by Royston a royalist, the 
prayer in question is to be found. His animadyersion 
on the king’s fondness for Shakespeare is perfectly un- © 
blameable: the gust of all that he says, is merely to 
convey the remark, that pious and clement sentiments 
have. often been put into the mouths of tyrants, and by 
no poet more than by Shakespeare, with whom Charles 
I. was so well acquainted : 
On being appointed to the office of Latin secretary, 

Milton removed first to.a lodging at Charing Cross, and 
afterwards to apartments in Scotland Yard. In this 
last residence his wife had her third child, a son, who 
died in his infancy, on the 16th of March, 1650. In 
1652, he changed his abode to Petty France, where he 
occupied, till the Restoration, a handsome house open« 
ing into St. James’s Park, 

e had no sooner finished his Iconocla. ies, than he 
entered into his controversy with Salmasius. This 
learned Frenchman, (Saumaise, or Salmasius,) an ho- 
norary professor of Leyden, was employed by Charles 
II. to write the Defensio Regia, or an appeal to the 
world in behalf of the cause of royalty, prelacy, and the 

“ When a copy of the Eikon was sold among the books of the first Earl of Anglesea, a memorandum was found in itin that nobleman’s 
handwriting, attesting that Charles II. and the Duke of York had disavowed the ikon as the work of their father. ; 
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a pecuniary reward of a thousand pounds. ; 
On the 2d of May, 1652, his family was increased by 

the birth of another daughter, Deborah, of whom his 
wife died in child-bed. Meanwhile his sight was im- 

i i study, so as to leave him probably if att i ie uit SBF is fortitude under the event is admirably 
in his sonnet to Cyriac Skinner. 

ise date of his second marriage, is not much 
of his confirmed blindness, 

events took place about 1654. 
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of Milter. published a MS. of Sir Walter Raleigh’s, consisti 

aphorisms on the art of government, and com in 
a strain of peculiar elegance)the manifésto issued by 
the Protector in justification of his war with Spain. 
In the following year Cromwell. finished his splendid 

~ but criminal career, and his son Richard descended 
owith:maguanimous innocence to the safe-level of a pri- 
vate station); When the factuations».of government 
-threatened.general anarchy, Milton was induced to 
-give his advice on civil and ecclesiastical topics, in 
some short publications ; one of which was a ready 
and easy way to. establish a free commonwealth ; the 
excellencies thereof compared with the inconveniences 
and dangers of re-admitting monarchy. This appeared 
but a short time aes the er BeUST so zealous and 
sanguine was he to very last with respect to bis 
political system. 1t was in vain, however, to contend 
with pamphlets against the national inclination. The 
king returned.in triumph; and Milton, discharged from 
office, left his house in Petty France, and was secreted 
under the roof of a friend in St. Bartholomew’s close, 
near to, West: Smithfield, till the act of oblivion, in the 
exceptions to which he was not included, ascertained 
his safety and reinstated him in society. 

All parties have agreed in paying this compliment 
to:Charles 11. that it was owing to no weakness or 
oversight of his, if Milton esca It is Aa 
that his friend Andrew Marvell, member for Hull, 
made some interest for him in the House of Commons; 
and we are told that Sif Thomas Clayes, and Secretary 
Morris, made exertions for his preservation. But the 
most earnest and grateful interposition seems to have 
been that of Sir William Davenant, who had been 
saved on a former occasion by the mediation of Milton. 
But though his poe was spared, his Iconoclasies, and 
the Defence of the People of England, were condemned 
to be burnt by the hands of the an. Milton 
might well smile at this vindictive shew of triumph. 
No senterice, no hangman, no flames could destro 
the fame of the Defence of the people of England. He 
might also console himself by reflecting, that those 
who sentenced his book to be burnt, were the same 
who dug up the body of Blake to be hung on a gib- 
bet, who brought back the punishment of em- 
bowelling on the scaffold, ere they were yet dead, the 

iring victims for treason; a relic of barbarism 
which been abolished during the republic. Mil- 
ton was for some time in the custedy of the Serjeant- 
at-Arms, but was dischar; and attention was even 

id to his complaint of the demand of excessive fees. 
his attention, however, was paid to him by the par- 

liament, and not the crown. 
Being now in reduced cireumstances, and ander the 

discountenance of power, he removed to:a private ha- 
bitation in the city, and .in order to alleviate his for- 
lorn condition, he desired his friend Dr. Paget to look 
out for a third wife for him, . He recommended a re- 
Jative of his own, Elizabeth Minshull, of a family 
in Cheshire, and the union took place in Milton’s fifty- 
third or fifiy-fourth year. About the time of his mar~ 
riage, or probably alittle before it, he published a 
short treatise, entitled Aecidence Commenced Grammar, 

of the juvenile 
student, and remarkable only for its exhibition of a 

ighty mind enon’ in dignitied condescension to 
tility. In 1655, he gave to the public another MS. 
of Sir Walter Raleigh's, containing aphorisms of State, 
with the title ofthe “ Cabinet Council.” That he was 
offered from the:court, and refused the post which he 
had held under the former goyernment, has been as- 
serted, but with little probability, since his manners 



Milton. 

812 MILTON. 
were by no means accommodated to the new reign, 
and he had offended too deeply to be more than for- 
given. He had now to resume the charaeter of a 
poet, which for many years had been sunk in that of a 
politician and controversialist, for his few composi- 
tions in verse during this period, though exquisitely 
beautiful, were not sufficiently attended to, to add to 
his poetical reputation. When he first formed the re- 
solution of writing an epic poem, he thought of some 
subject in the hereic times of English history. Beli- 
gion and the study of the Hebrew gee aie decided 
him in favour of a religious subject.. His mind, now 
concentrated and undisturbed, ‘fulfilled the great con- 
ceptions which he had designed of Paradise Lost. The 
exact time employed in the composition of this poem 
is not ascertained, but it probably occupied his thoughts 
with no considerable interruptions of any other litera- 
ry subject for eleven years, from 1654 to 1665, at. 
which period Elwood the quaker says it was finished ; 
a time when Milton, to avoid the contagion of the 
plague in London, made a retreat to Chalfont in Buck- 
inghamshire. Paradise Lost was first printed in 1667, 
in small quarto, and divided into ten books; and his 
biographers have been very minute in recording the 
trifling sum which he received for the copy-right of it. 
Much discussion has also taken place respecting the 
original conception of this grand performance. Vol- 
taire first suggested, that the hint had been given by 
the Adamo, a poor drama, full of allegory, conceit, and 
bombast, written by one AndPeini, a strolling player 
of Italy. Dr. Johnson rejected the hypothesis with 
contempt, but from the circumstance distinctly prov- 
ed, of Milton’s poem being first projected by ‘him in a 
dramatic shape, and from the similarity of the allegori- 
cal beings first sketched by Milton with those of An- 
dreini, it seems by no means improbable, that the 
supposition suggested by Voltaire, and illustrated by 
Mr. Hayley, is correct. 

In the second edition of the Paradise Lost, which 
was published in 1674, the author divided the seventh 
and tenth books, for the purpose of breaking the 
length of their narrative, each into two, and thus 
changed the original distribution of his work, from 
ten to twelve books. On this new arrangement the 
addition of a few lines became necessary to form a 
regular opening to the eighth and the eleventh books ; 
and these nine verses, with six others, inserted partly 
in the fifth and partly in the eleventh, constituted all 
the alterations for this mighty production, on which 
his own and the epic fame of his country was to rest. 

Paradise Regained, written upon a suggestion of 
Elwood’s, and apparently regarded by the author as 
the theological completion of his plan, followed in 1670. 
He is said to have viewed this production with the 
‘partial fondness of a parent for his latest offspring. 

e could not bear the disparaging comparison of it 
‘with his great work, which was generally made. The 
te opinion of this poem certainly places it at an 
humble distance from Paradise Lost. The extreme 
narrowness of its plan, the small proportion of it 
which is assigned to action, and the larger portion 
which is given to disputations and didactic dialogue, 
its serge / of characters and poetical imagery, and its 

ral deficiency in the charm of numbers, exclude 
it trom a wide range of popularity. It is embellished, 
however, with several exquisite passages, which dis- 
cover the still existing author of the Paradise Lost. 
Sampson Agonistes was published at the same time, a 
manly, noble, and pathetic drama; though it cannot 
be asserted that its action is undefective, or that all its 

scenes tend harmoniously to the developement of the — Milton. 
fable. The unlimited and capricious wanderings of =~ 
the choral measures are also such as would be | 
to offend us, if we were not prejudiced by the con. 
sciousness of reatling Milton. 

The poet, in this respect, imitated the Greek drama, 
which unites in its choruses verses of all descriptions, 
without any rule which modern. scholarship can ascer- 
tain. But the vocal structure of the G language 
might admit of harmony with great irregulanty of 
measures; and Athenian ears might learn by babit to 
delight in such’ anomalous harmony (if it was anoma~ 
lous,) whilst our more obdurate tongue requires the 
precinets of verse to be distinct and definite ; and we 
are habituated to delight chiefly in the flow of mea- 
sure which the ear competently understands, and which 
t in some degree anticipates. 

‘With this piece the history of Milton’s poetry closes; 
but writing was become so much a habit with him, 
that he was continitally making additions to his works 
in prose. In-1672, he published a system of logic, af- 
ter the method of Ramus, and.in the following year 
the again, ventured into the field of polemics with a 
treatise Of True Religion, Heresy, Schism, and Tolera- 
tion, and the best means to Prevent the Growth of Pope. 
ry. So imperfectly was toleration then understood, that 
Milton persuaded himself he was consistent in denying 
it to Papists, although he declares that he would not 
even towards them exercise any personal severity. 

In 1674 he published his familiar letters, and some 
of his university exercises; the former with the title 
of Epistolarum Familiarum Liber unus, and the latter 
with that of Prolusiones guaedam Oratoriae in Collegi 
Christi habitae. It has beer commonly affirmed 
he translated into English the declaration of the Poles 
on their elevaling the heroic John Sobiesko to their elec« 
live throne; but Dr. Symmons throws some doubt 
upon the fact, as the Latin document could have ar~ 
rived in England only a very short time before his 
death; and as the translation bears no resemblance to 
his character of composition. It is more certain that 
in some part of the;same year, the last of. his life, he 
wrote a brief history of Muscovy, which was publish- 
ed about. eight years posterior to his death. 

With this work terminated his lite labours ; 
the gout, which had for several years afflicted him, 
in spite of his. extreme temperance, seems to have: 
brought on rather premature senility and exhausted 
his vital powers. In his ‘sixty-sixth year, and on the 
8th of November 1764, he expired so quietly that those 
who waited in his chamber were not conscious of his 
death. His funeral was attended by many great and 
learned individuals, and not without a friendly con- 
course of the vulgar; his remains were deposited by 
the side of his father’s, in the upper part of the chan- 
cel of St. Giles’s, Cripplegate. In consequence of an 
alteration made in that part of the church, the stone 
originally inscribed with his name was removed at 
the end of a few years, and was never replaced. 
But this unintended injury was in later days com- 

nsated by’ the erection. of his bust, (the work of 
Pacon) :2f: the ‘expenge) okie @ides: Mr. wW bidbeesdh 
Mr. Benson, one of the auditors of the impost, had, in 
1737, introduced a similar memorial of Milton into 
Westminster Abbey. By his will he left nearly £2000, 
besides £1000, his first wife’s portion, which remained 
in the hands of the Powells, and which it to have 
been paid, if it was not, tohis daughters. had lost 
£2000, the emoluments of his office, which he had 
placed on government security. 
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Milton. i in his youth for not with his substantial English purity. In delineati Milton 

—— renege ine Seren te be a well-looking rou the blessed spirits, he has exhausted all the euicabnaes lt 

last.” He was a skilful swordsman, vigorous and ac- variety that could be given to pictures of unshaded Minden. 
tive in his exercises, manly and erect in his deport- ity ; sothat his excellence above every thing, ancient. —~ Y—~ 
ment. He was also like his father, accomplished in or m , is conspicuous. Tasso had indeed pour- 
music, though not a composer. His learning embraced trayed an infernal council, and had given the hint to 

ee ne Etchigemnecl tate mpeetame pire Low pour'and aqua i sciences, in versed in ces penetrated Scepien ef tie Milteniewas oo a 

controversial writings, presume hi las, the Cy and the chimeras of the infernal 

to have been harsh, he indulged in no enmities ex’ council of the Jerusalem. Tasso's conclave of fiends is 

on public ‘ret ee baie oS phn aden of ugly incongruous monsters : 

courteous. This we have on the authority Jeanie, 9. Ty id 
the author of De Pictura Veterum, and H. Heinsius SE ee Oe ee ie. 

ners—‘“ Virum esse miti comique ingenio aiunt.” The of Milton’s hell are godlike ery and - sions wry | : , Pr heir lwarfss ay edn. 

of them possess a more crude and unwieldy character ception, when we turn our dilated eyes from contem- 
perio. on uit entie to write prose, there is plating them. NT ee ae 
a vii though not YY progressive improvement. which expand the imagination, ir souls whi 
Ina view of them, there is a strength and spi- are as colossht as their stature—their thoughts that 
rit of genius rising often to grandeur, but a deficiency wander through eternity—the pride that burns amidst 

i i the the ruins of their di natures—and their genius 
joo Sete Bart tae The picturesque is often redun- which feels with the ardour, and debates with the elo- 

and out of and the structure of his sen- quence of heaven. 
tences laboriously i The subject of “Paradise Lost’ was the origin of 
cova dnt mh ey aegl ore delet evil—an era in existence—an event more than all 

we 
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tion sensibly alive to the beauties of Paradise Lost, nected with every thing important in the circumstances 
though there is reason to believe, that even before the of human existence, and amidst these circumstances, 

Epic so much ne- Milton saw that the fables of Paganism were too im- 
pe bade begat menage Since the middle ot portant and poetical to be omitted. As a Christian he 

last to them, but as a poet he 
and i i chose to treat them not as the dreams of the human 
said to be rivetted on them with almost unquali- mind, but as the delusions of infernal existences. Thus 
sieiiiet in tata: or caaane rere toon anticipating a beautiful iety for all classical allu- 

our opinion of the strength and magnificence of the with the deities of “ gay religions full of pom 
ish imaginati i tall gid" 'be pohadehe beetkor maythclogy 

en out of its theological subject MINDANA. = See Macinvanao, 
which, with few exceptions, it is difficult MINDEN, or Munpsen, a city in the kingdom of 

; the author could have well avoided Hanover, and principality of Calenburg, is situated on 
Bat yor teaee busier (we quote the Weser, which is crossed by a bridge 600 feet long. 

Poetry,) his powers It is about two miles in circuit, and encircled wi 
no where else the same scope. It walls and ramparts. The principal public buildings 

was from the height is great argument that are the Hotel de Ville, the cathedral, which is a fine 
he look back upon ony pen. and forward edifice, the church of St. John, the Gymnasium, and 
per emi tho ere mand the abyss the Orphan's House, where there is a manufactory of 

infernal ae in vidinn of radise, ascend stockings. It has three Lutheran, one Calvinist, and 
, eal air.” On the style two Catholic churches, The principal manufactares in 

of Milton, and on the most sublime trait of excellency this place are those of wax candles, hats, leather, and 
oh ad cew namely. his delineation of the celestial and . There are also refineries of sugar and bleach- 

: fields. The white beer of Minden has been long cele- 
from the critical work alread mentioned. “Ifweecall brated. An account of the battle of Minden, fought 
diction the garb of thought. Milton in vephag tadere here in 1759, a be found in i RE ag gape 

ye 1. iv. p. 633. Population, 7000. 1g. B° 53’ 26". 
other languages contributed to adorn it. He was North Int. 52° 17 47" 
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MINE, 
Ax excavation made either in the rock strata, or in 
the earth which generally covers the rock, of which 
there are three distinct kinds, viz. 

1st, A mine employed in the art of war, particular. 
ly in sieges. 

2d, A mine made for the working of veins contain- 
ing the ores of metals; which veins are generally in a 
position nearly vertical. 

$d, A mine for the working of such minerals as ge- 
nerally lie in beds, having a moderate angle of inclina- 
tion with the horizon, such as a coal-mine, an ironstone- 
mine, or limestone mine. 

The first kind of mine will be found described in 
the article FortiricaTion, vol. ix. p. 511, 512, 516. 

The second kind will be described under the article 
VEIN. 

The third kind, in particular the working of coal- 
mines, will be now described. 

Although mineral coal is found abundantly in va- 
rious quarters of the globe, as noticed under the arti- 
cle Coat, it is admitted that the most valuable fields of 
it are found in Great Britain, and. have been wrought 
to a much greater extent there than in any other part 
of the world. 

As nothing but pit-coal is used as fuel for domestic 
purposes in Great Britain, excepting in a few of the 
inland districts, where a small quantity of wood and 
turf are substituted ; and as all the numerous and ex- 
tensive iron-works, with the innumerable steam-en- 
gines and manufactories, depend entirely upon a regu- 
lar supply of coal, at a moderate price, the working of 
the coal-fields, in a systematic and economical manner, 
has been much studied, and brought to greater per- 
fection in Britain than in any other country. 

Coal, as an inflammable substance, appears to have 
been known to the ancients, and to the Britons, before 
the Romans visited this island, it being found so fre- 
quently in ravines and beds of rivers, of a colour and 
texture so decidedly different from the strata which in 
general aceompany it ; but as, at that period, and for 
centuries afterwards, the country was covered with im- 
mense forests, which supplied abundance of fuel for 
every purpose of life, there was no necessity for using 
coal as fuel. 

The working of coal, therefore, only became an ob- 
ject of attention as population and civilization advanc- 
ed, when agriculture began to be studied, the woods 
cleared away, and the arts of civil life cultivated; ac- 
cordingly we find, that the working of coal in Britain, 
as an article of commerce, is comparatively of modern 
date, and appears to have commenced about the end 
of the 12th century. The first charter giving liberty to 
the town of Newcastle-upon-Tyne to dig coal, was 
granted by Henry III. anno 1239; it was then deno- 
minated Sea-coal, on account of its being shipped for 
places at a distance. In the year 1281, the Newcastle 
coal-trade had become so extensive and important that 
laws were enacted for its regulation. 

In Scotland, coals began to be wrought much about 
the same time; and a batter was granted in the year 
1291, in favour of the Abbot and convent of Dunferm- 
line in the county of Fife, giving the right of digging 
coals in the lands of Pittencrieff, adjoining the convent, 

From this period the working of coal gradually in- History. 
creased, though on a very limited scale, until the bee —-— 
ginning of the last century, when the steam-engine 
was brought forward by Newcomen in the year 1705, 
and was applied to collieries in the vicinity of New- 
castle about the year 1715. This machine produced a 
new era in the mining concerns of Great Britain, and, 
as it were in an instant, put every coal-field within the 
grasp of its owner. Collieries were opened in every 
quarter; and the coal trade rapidly extended to an 
astonishing scale. This extension of the trade was 
reatly aided by the genius of the late James Watt, 
sq. of Glasgow, whose philosophic mind made the 

most brilliant discoveries, and so very much improyed 
the principles and power of the steam-engine, as to 
render it one of the most complete and most useful 
pieces of mechanism. To Newcomen and Watt the 
mining interest of Great Britain is highly indebted ; to 
the latter, the empire owes its great rise and improves 
ment as a manufacturing country. 

The collieries of Great Britain are now upon the 
most extensive scale, and are of the first importance to 
the kingdom, both as regarding its political and com- 
mercial interests; so much so, that it is evident, with- 
out cheap coal, the manufactories of Great Britain could. 
not be brought forward in competition with those of 
the other nations of the world, where manual labour is 
comparatively very low ; in short, the coal-mines of 
Great Britain form a physical and prominent point in 
the political state of the empire. The capitals em- 
ployed in the collieries, and in the shipping connected 
with them, are immense, amounting to many millions. 
A very considerable Erepariie of the population of 
the kingdom is employed in the mines and coal trade, 
while the ships which carry coals coastwise, are a nur« 
sery for thousands of the most intrepid seamen which 
are to be found in the world. 

It cannot easily be estimated what is the total pro- 
duce of coals in Britain, but it must extend to many 
millions of tons; for it is known that the output of 
coal upon the rivers Tyne and Wear, in the counties 
of Northumberland and Durham, amounts to three 
millions of tons annually, of which only a small quan- 
tity is used in the district, the ; aed part being ship- 
ped coastwise. In these two districts alone, it is esti- 
mated that 70,000 people are employed in the coal 
trade, and that the capital invested in the collieries 
and shipping is above two millions and a half of mo- 
ney. 
With regard to the formation of coal, many theories 

have been brought forward; but although these dis- 
play no common share of genius and patient investi- 
gation, they have hitherto led to nothing conclusive or 
satisfactory on the subject. The object in this treatise 
is, to give a distinct view of the geological situation of 
coal fields, their absolute forms, the dislocations and 
troubles which occur in them, and the method of work- 
ing coal mines. 
The great coal-field of Britain, which is composed of Extent of 

numerous subordinate coal-fields, crosses the island in the British 
a diagonal direction, the south boundary line extending coal-field. 
from near the mouth of the river Humber, upon the 
east coast of England, to the south part of the Bristol 
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. 21. Hard grey sandstone . 

816 
Noi " qyaimes ofthe Sttata, ards. 

Brought forward, 104 
19. Grey sandstone : . : 3 
20. Coal . : . 0 

22. slatey sandstone ° . 
23. Dark slate-clay : . ee: 
24. Coal . . ° . 

25. Grey sandstone 4 ‘ . 
26. Hard white sandstone o* . 1 

27. Dark slatey sandston . 
28. Coal ° . : . ‘ 
29, Grey sandstone ° F . 
30. Slatey sandstone - Xs . 
31. Slate-clay ° . : . 
32. Slatey sandstone . : 
33. Slate clay ‘ . ° 

34. Sandstone ’ > . 

35 Slateclay .- . . : 

36. Slate-clay, with bands of hard sandstone 
37. Hard white sandstone . . 
38. Brown sandstone . ° 
39. Slate-clay, with bands of grey sandstone 
40. Coal . . ’ ‘ 
Al. Slate-clay : ‘ F 
42. White sandstone , ° fs 
43. Coal nee : 

i 

Slate-clay 
47. Slatey sandstone . . 

48. Slate-clay, with bands of sandstone 
49. Coal . . ° 
50. Slate-clay - : 3 
$1. White sandstone elt, 
52. Hard white sandstorie - 
$3. White sandstone . é 
54. Slate-clay, with thin’ bands of coal 
55. Grey slatey sandstone . 
56. Hard white sandstone . 

57. Coal : : : a 

58. Dark grey sandstone F os 

59. Grey slatey sandstone Z . 
60. White sandstone od 
61. Coal . . . . 

62. Slate-clay . . : ° 

63. Coal . . . . 

64. Slate-clay sve 
65. White sandstone + 
66. Grey sandstone 3 
67. Grey slatey sandstone 
68. Coal R . 

DaDOwaNnoagowooxwoaooonwseoosoosssosoososox#oe 
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The preceding section contains sixteen beds of coal, 
of various thickness, amounting to thirty feet two 

inches, many of which are unworkable. The quality is 

of the rich caking kind, such as the Newcastle coals in 

general are; they are soft in their texture, break into 

very small pieces, and abound much with inflammable 

air. 
In the sections which have been formerly made of 

the Newcastle coal-field, the’term Whin is applied to 

many of the strata; these strata, so named, are how- 

ever not Whin, but are sandstones of the hardest kind. 

This misapplication of the name Whin, (or Greenstone) 
has led mineralogists to wrong conclusions as to the 
coal formation of that district. 

Secrion of the Coal Strata in the Great Coalfield of 
STAFFORDSHIRE. 

Names of the Strata. No. Yards. Feet. In, 

1. Alluvial cover ‘ - : 12 1 2 

2. Sandstone . . - . 4 1 0 

Carry forward, 16 2 2 

‘Names of the Strata. 

Brought forward, 
Coal . i ‘ 
Bituminous stone . 
Coal . . . 

. Bituminous stone . Fi 
Coal : . . 
Bituminous stone 25 
Coal, with thin bands of stone . 
Fire-clay ° . 
Slate-clay . . ° 

. Bituminous shale “ Fy . 
. Fire-clay, with ironstone « . 

Coal : . Oe 
. Fire-clay * ‘ . 

Slate-clay - ° 
. Sandstone * . ‘ 
. Coal . ° 
Sandstone . Fy * 

. Hard sandstone . > 
- Slate-clay ° . 
. Slate-clay, witlr ironstone . 
Black indurated clay * 
Slate-clay, with ironstone . 

» Coal é i . 

Yards. 

_ 

Wa 

Coat a ¥ 9 . 
. Bituminous stone ‘ > . 
Coal . . . i 

Bituminous stone . . 5 

Coal . . . 
. Slate clay, with ironstone . 
. Endurated clay ‘ e 
. Slate clay, with ironstone . 
. Slate clay . . 

Indurated clay, with ironstone 
Indurated clay . . 
Coal « . . 

. Bituminous stone . . 
Coal . 3 . 

47, Indurated clay, or fire-clay CWOCOOO RW OCO OHM OCN OD NOME HW mM UME ARO CHOWHEOHORS OSM HOW MIN WWOCHUH OH OM HOON HMHNUMOMOWOME INOW CWOMN ET 

107 So i] 

The preceding Section contains 18 beds of coal, of 
various thickness, amounting to 69 feet 3 inches. The 

. first four coals constitute a thickness of 33 feet; these 
are wrought as one bed, under the name of the’ 10 yard 
coal; they are of open burning quality, break into 
large quadrangular pieces, abound with inflammable 
air, and’ are very liable to spontaneous ignition. 

Indurated and fire-clay predominate in the stratifi- 
cation ; but the precise systematic names are not easily 
applied from the descriptions received. The names gi- 
ven to the coal-strata in Staffordshire are very uncom- 
mon, and altogether local. These provincial terms are 
so various that they present a great difficulty in com~ 
paring the strata:of one’ district with another. 

Section of the Coal Strata in the County of Crack- 
MANNAN. 

No. Names of the Strata: Yards. Feet: In. 
1. Soil ° . . 1 1 0 
2. Red sandstone ‘ é . 22. 2 4 
3, Slateclay . ‘ ‘ ‘ ibe Ads: 0 
4. Argillaceous ironstone _ + . eS | ee 3 
5. Slate clay, with grey slatey sandstone. Cee Big oe 
6. Coal-cubicat . ° : io” 1 6 

Carry forward, - 29 O 0 
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818 MINE. 
M ee of F continuation of the metalliferous beds which form moun« Mines of 

~_, Section of the Coal Strata at Jounston, in the County tains towards the county of Cumberland. Coal, 
Brat homer ; of Renrrew. et ae No coal-fields of any extent arefound to be absolute. —Y7—” 

: ‘ ly flat, although small portions of them may be so ; they reyes — meg gh. fare of the Strata. ay oy ae generally ae with = — of ‘inclination to the horizon ; pea tes with . Gree i . ARK 3 they are, however, found at every various angle of in- the horizon. 
a ante in trig bande en tumated clay, alter. yo. Clination ; viz. from the horizontal to the } endicular 
3. Fire-clay, with coarse ironstone 5 4 0 o line; but the most common range of inclination is be- 4. Coal’ ©. 8 1 © twixt 3 and 114 degrees ; that is, from arise of one foot 
5, Indurated clay ‘ 0 1 0 perpendicular in twenty feet horizontal, to one foot 
, pend ia . 3 1 © perpendicular in five’feet horizontal. In coal mining 
rrpeg tic | eh “ a 4 the angle of inclination is seldom mentioned, the com- 
9. Idducub clay. - 0 1. © mon term for the inclination, or dip, being stated as 

10. Cet \. 9 0 0 One in five, one in ten, or one in twenty, according to 
11. Indurated clay 0 1. © the circumstances of the case. A coal is reckoned very 
12. Coal. ; ; : 3 1 © flat which lies at an inclination of about one in twenty ; 

SoM a wie . . 0 2 3 and a coal is reckoned to have rather a great inclina- 
is Tokhacaid tiey be : : Re ; tion, or what is termed a quick dip, when it lies at'an 
16. Coat : 5 2 9 inclination of about one in four. Coals having an in- 

clination of from one in three, to one in one, are termed 
81 1. 6 half edge coals; and those which have a greater inclina« 

The above is a very interesting section of a coal- 
field, which, according to Werner, belongs to the New- 
est Floetz trap formation. The striking peculiarities 
are, ; 

Ist, The great body of greenstone of the common 
crystallized texture, known in Scotland by the name 
of blue whinstone, found at the surface, and lying above 
the common coal ‘strata, which are comparatively soft, 
and have little coherence. 

2d, The vast body of coal lying together, consisting 
of 10 beds. There are only 7 beds in the section, but 
the fourth coal is commonly reckoned three beds, and 
the lower coal two beds, there being a difference in the 
quality, with thin divisions in some places betwixt 
them, The whole thickness is 90 feet 2 inches. Some 
of the coal is of the open burning kind, but the great 
part is of the close burning quality, similar to New- 
castle coal, and breaks into small pieces.. The coal 
abounds with inflammable air, and is liable to sponta- 
neous ignition. In a great part of this coal-field the 
coals amount to only one-half of the thickness repre- 
sented in the section ; but in the place where the sec- 
tion is taken, the coals lie as if they had been cut 
through, and one-half slid over the top of the other. 
This singular coal-field is very limited in point of ex- 
tent. 

From an inspection of the four preceding sections, 
it will be seen, that, although the alternations of the 
strata are various, they may be referred to two kinds ; 
viz. sandstone and clay variously modified ; the only 
exception is the greenstone. There is no bed of lime- 
stone in any. of them ; this is however one of the strata 
found in coal-fields, and sometimes forms the roof of a 
coal. Beds of limestone are generally found in the low- 
est, series of the coal strata ofa district. 
With regard to coals termed workable or unwork- 

able, this does not depend upon the thickness of a bed 
of coal, but upon the price obtained for it; so that a coal 
which is unworkable in one district, on account of 
its thinness, would be workable to advantage in 
another. : 

The greatest depth to which coal strata have been 
ascertained is 500 fathoms. This has been done in 
the Newcastle district, but it is not supposed that they 
go down to an indefinite depth, from the bason shape of 
coal-fields. It is with reason supposed, that the rocks 
upon which the Northumberland coal-field rests are a 

tion than one in one, are denominated edge coals. 
As coals with their concomitant strata lie in a con- 

forming situation, and parallel to eachother, similar to 
the leaves of a book, and at an inclination with the ho- 
rizon, having a cover. of earthy alluvial matter in ges 
neral over them of considerable thickness, each of the 
strata meets the alluvial cover in the manner as repre- 
tented, Plate CCCLXXXVIII. Fig. 1. where A’is the P&ATE 

* COCLXXXVIII. 

C; Fig. 1. surface line, B the under part of the alluvial cover’ 
and a,a,a, coals with their accompanying strata. T 
alluvial cover is found to be of various.thickness, from 
a few inches to many fathoms ; and it is this covering 
which creates the greatest difficulty in searching for 
coal and other minerals. It is in mineralogy to the strata 
which are underneath, what the flesh is to the bones in 
anatomy, when the covering is removed, the absolute 
structure is at once seen. ; 

In describing. the absolute forms or shapes of coaile Forms or 
above the shapes of fields, it is necessary that the cover of eart 

strata be considered as removed, that every point may 
be more easily comprehended ; and, to render the sub- 
ject less intricate at first, we shall consider the coal 
fields as being of a regular shape, and without disloca- 
tions. : 

In general, coal-fields have either the form of a cir- 
cular or long elliptical bason, or are segments of these 
figures ; so that no extensive field of lies as to itself 
in the same plane, though a small portion of it may ap- 
pear to be so. There are but few instances of the entire 
bason form, but this form we’shall first explain, in or- 
der to lead on to the more intricate varieties which oc- 
cur. Plate CCCLXXXVIII, Fig. 2. represents the ho- Fig. 2. 
rizontal sectién of an elliptical coal-field, with the coals 
A and B rising to the surface in every. direction, with 
their accompanying strata, and dipping to the centre 
of the bason C. Fig. 3. is asection of the bason in the line 
DE. It is evident from an inspection of the figures that 
_the strata in the line FG,(Fig.2.) have a greater dip than 
the strata in the line DE, because they reach the cen-. . 
tre of the bason in a shorter horizontal distance ; hence, 
if the bason were forty times than it is broad, 
the dip of the strata from D to C, and from E to C, 
would be very flat when compared with the dip from 
F to C, and phn G to C, which would be comparative- 
ly great. Here we conceive the bason to be of a regu- 
lar elliptic form, but we find in general that the trans- 
verse line DE does not divide the -bason equally, but 

unequally, as represented in Fig. 4, where it is evident Fig: + 
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Mines of 
Coal. 
—— 

Troubles. 

Dikes. 

Piatr 

COCLEXXVIN, 
Fig. 7. 

Slips. 

Fig. 8. 

ig. 9. 

820 
; nit) in irregular beds. 

ips. 

Shaken coal. 
Foul coal. 
Pyritaceous, or brassy coal, 
Sparry coal. 
Stoney coal. 
Black coal. 
Sooty coal. 

. Dike coal; named, 
a, Burnt coal. 
6, Dander coal. 
c, Humphed coal. 

11. Glazed backs. 
12. Troubles in the roof and pavement. 
The position and effect of these dislocations and 

troubles have now to be described. 
Dikes, as to their longitudinal direction, are found 

not only stretching in the line of bearing through the 
coal-field, but in every direction, sometimes for many 
miles nearly in the same straight line, while other 
dikes have irregular deflections, but without sharp an- 
gular turns. It seldom occurs that great dikes are 
numerous ina coal district, but the contrary is fre- 
quently the case with dikes of a small size; they can 
only be seen in the beds of rivers, or on the sea-shore, 
but those of greenstone and basalt, from their ‘ior 
hardness, frequently rise above all the other strata, like 
a crest or projecting ridge. 

Dikes of greenstone, of a few feet to three or four 
fathoms in thickness, are found sometimes very nume- 
rous, even in a very limited extent of coal-field, not 
exceeding the area of 200 acres, lying in various 
directions, and crossing one another. Fig. 7. Plate 
CCCLXXXVIII. represents the horizontal section of a 
coal-field, intersected with greenstone dikes. AB and 
CD are two dikes lying parallel to each other, EF and 
GH are cross or oblique dikes, which not only divide 
the coal strata, but divide and separate the dikes AB 
and CD. In looking at a horizontal section of a coal- 
field, the dikes, which intersect it, appear to affect the 
strata no more than the dividing and separating of 
them, excepting when greenstone dikes occur, in which 
case, a change of the coal adjoining them is very evi- 
dent, as will be noticed afterwards, when the effects of 
dikes upon the strata in the vertical section are treated 
of. But before entering on this subject, the longitu- 
dinal direction of slips will be considered. 

Slips run in a longitudinal direction through the 
strata of a coal-field, and in every obliquity to one ano- 
ther. Fig. 8. Plate CCCLXXXVIII. represents a ho- 
rizontal section of a coal-field, with two slips, AB and 
CD, in the line of bearing, which throw the strata 
down to the crop; this is the simplest form of slips. 
Fig. Y. represents part of a coal-field intersected with 
slips somewhat similar to a broken sheet of ice. In 
this Figure, AB is a dike ; all the other lines and ra- 
mifications in the figure, are slips of every variety and 
kind, producing dislocations from the least measurable 
distance to many fathoms; the slips at the points 
marked a, a, a, disappear ; the lines at C represent 
four slips of a small size, known by the name of 
hitches. 

There does not appear any general law as to the line 
of direction of these slips, only the ramifications are 
enerally more in a dip and rise direction, than in the 
fe of bearing of the coal-fields. al 

The effects of dikes and of slips upon the coal strata, 
when viewed in a vertical section, are more evident 

SL PAA Sw — 

MINE. 
Mines of than in the horizontal section, where onl, 

like walls, veins, and lines of simple pee ha 5 
10. is a vertical section of a coal-field from dip to rise, 
with three strata or beds of coal, a,b, c. AB is a dike 
at right angles to the plane,of the coal strata. This 
rectangular dike has only the effect of dividing and se- psects pro 
parating the coals, and all the accompanying strata, duced by 
but produces no alteration in the line of rise; but fur- dikes. 
ther to the rise, the oblique dike CD interrupts the 
coals a, 6, c, and not only divides and separates them, 
but throws them and all their accompanying strata 
greatly lower down ; but though thrown down, as re- 
presented in the figure, the coals and strata still keep 
the same parallelism and direction of rise. . Still fur- 
ther to the rise, the oblique dike EF interrupts the 
coals a, 6, c, and not divides and them, 
but throws them, and all their setae Ai strata, 

Prats 
CCCLXXXVIT} 
Fig. 10. 

greatly up, and produces a much quicker dip and rise, 
figure. Seometanes ie coals in as ae in the 

the division H, betwixt the dikes C and E, are found 
nearly horizontal, and the effect of the dike EF is 
sometimes such as to throw out the coals altogether, so 
that no vestige of them can be found in the division K. 
Such are the most prominent changes in the strata, as 
to their line of direction produced by dikes ; but of 
these changes there are various modifications, 

The effect of slips on the strata is represented in the Estcets pro 
vertical section, Fig. 11, where a, b,c, are coals with duced by 
their accompanying strata. A Bisa slip which intersects ‘lips. 
the strata, and throws all the coals of the first compart- "ig 11. 
ment very much lower, as represented in the comp 
ment No. 2.; and, from the magnitude of the spin 
this. instance, it throws in other coals, marked 1, 2, 3, 
which were not found in the compartment No. 1. CD 
represents a a having the same effect, but not to the 
same extent. EF represents a slip intersecting the 
strata, but contrary to the former in its position ;. the 
effect of this is, that the coals a, 6, c, are thrown up, as 
represented in the compartment No. 4, Sometimes this 
slip brings into view coals situated under these marked 
a, 6, c, such as the coals 4,5, 6; and when it happens, 
as we have frequently seen, that a coal marked 4 is di-~ 
rectly opposite a well known coal, -as ¢ in the copart~ 
ment No. 3, the case is difficult and bewildering to the 
miner. Besides these varieties, we find a number of 
slips or hitches often very near to one another,.as in the 
copartment No. 5, where the dislocation of each slip is 
not great, but the amount of the whole forms a consis 
Fp slip as to the coals in the compartment No. 6. 
These are the general effects of dikes and slips in.a 
vertical section of the strata from. the dip to. the 
wie ; whether, ene cislocstion pt ne line, of 

earing, or, with a moderate angle of obliquity to it, 
that ag 45 degrees, The eects of dikes and sli 
in pursuing a dead level course direction, are exempli~ 
fied in Fig. 12. Plate CCCLXXXVLII. Where the coals pig, 12, 
and aecompanying strata are.of course horizontal, and 
the dikes and slips, lying at.a greater angle than 45° to 
the line of bearing, they are termed dip and rise dikes, 
or slips, as AB, CD, EF, : 

From what has been stated regarding the effects of General law 
dikes and slips, as to the dislocation of the strata, inde- os IH, 
pendently of any changes produced. in. the .coal and ‘Xt #4 
strata adjoining, to be noticed afterwards, those. sho “ins 
are employed in conducting the operations of collieries, 
consider bes these dislocations follow a, general law, 
which is this: Let Fig, 1, Plate CCCLXXXIX. repre- Pate 

sent a stratum, or fo oy coal, with the accompanying poo s<* 
strata ;.A, the pavement of the coal, and B the roof; it, “' ~ 



MINE. 
in pr the mine, as at C, a dike, D, is met with, 

Coat witch forms with the pavement a right angley vs. of 
‘== 90”, it is concluded that the dike only has divided and 

the strata its own thi so that when a 
e it, the coal is found directly op- mine is 

posite ; the further prosecuting ofthe 
Vie, Fr iy met with ao , which forms 

821 
a icular direction; for though they may be Mines of 
found in one or two coals-in a coal-field, they may not _ Coal. 
be seen in the u or under coals, so that their ef. ““Y""” 
fects in the coal-field are commonly very limited when 
com with the effects of dikes or of slips. 

bles.—These affect the stratum or bed of coal, 
and are of various kinds, as before mentioned, viz. 

Ist, Stone in irregular beds.—This trouble sometimes Troubles in 
begins as a horizontal division in the coal scarcely visi- the bed of 
ble, y increasing in thickness, and that fre. °°* 

ly to such a degree as to render the coal al 
eaptenweticable: in athick bed of coal, a stone of thi 
kind sometimes increases from a line even to several 
fathoms in thickness, in which case one or other of the 
portions of the coal thus divided, is either abandoned 
as unworkable, or each of the two divisions is wrought 

Sat: the eno: partons of Saad en toget ber genaretly two portions are er generally 
equal in thickness to the bed of coal before the stone 
crpillece erga . pe gk bands of stone or 4 

laceous clay are found lying regularly throug’ 
coals in a coal-field, these are not reckoned troubles, 

2d, Nips.—This is a very remarkable trouble in 
px omy wen nik gh roe cL pases by the 

vement proachi 
pote ok utter not a vesti oof mate be an 
The extent of this trouble is an area of a few feet 
to that of many acres. The horizontal form of a nip is 
very irregular, and when found, no idea can be formed 
of its extent ; it is uently the case, that if the coal 

and pavement, these disappear 
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, is found to be the 
very useful and i 

ips, with this difference, that, when the slipforms anan- 
gle of 90° with the pavement, there is a great uncertain- 

Sbecerenerster ite 3 can mining 

Pemberted, thet 0, in perforating 
slip, the coal is found neither thrown up or down, 

the occurrence is not a slip, but simply a fissure of the 
strata. 
Fh none and slips eee oe ‘aes down- 
row, according to position in whi are 
met in working the mine. Thus, in Fig 10, Plate 
CCCLXXXVIII. if the miner is advancing to the rise, 
the dike AB neither throws up nor down. CD is a 
down-throw dike to the rise of a certain number of fa- 
thoms, and EF is an upthrow dike also to the rise. On 
the contrary, if the dikes are met with in working from 
the rise to the dip, the names of the dikes, as to being 

has an 
with the coal, and the upper and under harder suata 
of sandstone are in contact, divided only by a very Puste 
thin sooty line. Plate CCCLXXXIX. ti . 3. repre. Cocuxxxix. 
sents the vertical, and Fig. 4. the horizon section of Hiss 3 & 

Prare 
eceLsxrvin. 
Pig. 10. 

and downthrow, are exactly reversed ; viz. 
was an upthrow in the first instance, is a down- 

throw in the second ; and, in meeting the dikes or sli 
Bite eel phecampanatis tonne 

a ni 
31, Shoken Coal.—By this trouble the texture of the 

coal is not only destroyed entirely, but the whole of 
the coal from roof to pavement is of no use whatever; 
the roof and pavement generally their common 
parallelism, and no convulsion isto be observed in the 
Poy strata. The shaken coal has the appearance 
the rubbish of an old coal waste, being a heteroge- 

neous mass of dusty coal, mixed with small cubical 
eces of good coal. This shaken coal is so soft, that 

frequently it can be dug with a 

5. Pyritaceous Coal, or the Bra Coal of the miners. 
—This trouble arises from the being so mixed and 
entwisted with pyrites as to be of no use as coal. It 
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Mines of coal, that they cannot be taken out without destroying The term burnt coa) is not known amongst miner- Mines 
Coal. and breaking to small pieces a great panes: a> the alogists, or rather is not admitted ; the pete # Coal. 

aah coal to which they are attached; on which account 

- any thing connected with coal. 

such stoney coals have frequently to be sent to market 
with the stone in them, which is greatly against their 
sale. Coals having regular bands of stone in them, 
and which are easily separated, do not come under the 
denomination of stoney coals, 

8. Black Coal—This is a trouble which rather af- 
fects the appearance than the absolute quality of the 
coal; it generally occurs suddenly, that is, while in 
one part of a coal-field the coals have the common 
bright fracture, a slip or hitch of very trifling magni- 
tude will produce on the other side coals termed black 
coal. The appearance is dull, without the least lustre. 
It is equally compact in texture as the other coals of 
the field, and burns well. This trouble, however, 
greatly reduces the value of the coal at market, its ap- 
pearance being so very much against it. 

9. Sooty Coal.—This trouble renders the coal of 
a dead, sooty, friable appearance, and of no use, 
is never of great extent, nor does it appear to have 
arisen from. any convulsion of the immediately ad- 
joining strata, as the roof and pavement where it 
occurs keep their parallelism with each other. This 
trouble is, however, generally found when approach- 
ing some considerable dislocation of the strata, such as 
a slip or dike. 

10. Dike Coal, named also Burnt Coal, Dander Coal, 
or Huimphed Coal, are all names applied to the same 
kind of trouble in the bed of coal. The particular 
names above mentioned are applied by the com- 
mon workmen and miners, the name dander signify~ 
ing scoria. - The appellation humphed is a provincial 
term, and only used amongst miners, signifying the 
same thing as burnt or dander coal. This kind of 
trouble is in general found to exist on both sides of 
dikes composed of greenstone, basalt, or porphyretic 
clay ; the trouble beginning at a distance from the 
dike on both sides, the coal at. first by degrees losing 
its bright fracture and becoming d/ack coal, then burnt 
or dander coal, which next the dike appears run into 
a tortuous mass, with irregular cellular cavities, and is 
more of the nature of a dull, black, stoney matter, than 

Coal found in this 
kind of trouble has none of the qualities of glance coal, 
the blind coal of Scotland, or the stone coal of Wales ; 

by the unlettered miner, from the simp 
in his own mind, being altogether a stranger to those 
theories which so warmly interest and so much divide 
the philosophic world. It must be particularly res 
marked here, that when a coal-field is working of the 

~ common coal, it is sometimes gradually ch into 
a species of glance-coal, which burns of i when 
ignited, and is used for economical pu has no 
smoke, and only a blue flame, with mtense heat, 
This is not reckoned one of the species. of the burnt 
coal of the miner, but is simply one of those changes 
in quality incident to coal. j ‘ 
_ il. Glazed Backs, Lips, or Leips.—This is a trouble 
in the coal more generally found in an oblique direc- 
tion as to roof and pavement, seldom perpendicular ; 
they are also more frequently found lying in the line 
of bearing, than in a crop and dip direction, and ate 
distinctly different from the natural divisions found in 
coal. Although there can scarcely be perceived any 
slip in the roof, it is evidently a slip of the very least 
degree which occasions this trouble. Both sides of 
the fissure are smooth and glossy, and the coals thus 
divided have no tenacity, which renders this trouble 
dangerous to the miner by the coal falling suddenly 
forward without warning. A single fissure of this kind 
can scarcely be called a trouble, but when many of 
these are near to one another, the coal is injured, and 
the roof rendered very dan us. 

12. Troubles in the roof and pavement of the Coalm Trourtes j 
These troubles are more generally found when ap- the roof an 
proaching a dislocation of the strata, though they are pavement, 
occasionally found in other parts of the coal-field. 
They affect the roof with, narrow pendent ridges of 
stone, or protuberances, at times very close together, 
in other instances like long inverted waves. ‘The 
troubles. in the pavement are generally sudden wave~ 
like swellings. These troubles frequently affect the 
coal very much, rendering it sometimes not only firmer 
in'the texture, but uncommonly hard; at other times 
the coal adjoining them is soft, and so deteriorated as 
to be altogether useless. 

Besides these troubles, there is frequently another 
kind found in the roof, of a very singular form, known 
by the name of a pot bottom, or cauldron bottom; they 
are from the size of a few inches to five feet in diames+ 

le ideas ‘ise a 

for although placed in a heap they will not kindle 
though fire is applied, they will grow red hot, but in- 
stantly cool as stones would do when heated and the 

ter. One of these is represented in Plate CCCLKXXIX, Prats 
Fig. 5. In working the. coal, the miner generally cccuxxxix. 
knows that he is approaching one of these by the Fig: 5. 

fire withdrawn. Some pieces are found occasionally 
of the purest kind of glance coal, with a very bright 
metallic lustre, and so hard as to be with difficulty 
scratched with a knife; such coal is divided by nu- 
merous small veins of a white sparry substance. This 
kind of trouble, besides being fund. adjoining dikes of 
the above description, is found occupying considerable 
districts of a coal-field ; and though no change is ob- 
served in either the roof or pavement, the coal is com- 
pletely useless, and will not burn though fire is applied 
to it. It is, however, in general different in appear- 
ance from the coal found adjoining dikes as before 
mentioned, in as much as more of the stratified tex- 
ture remains, and is not run into a tortuous mass with 

: irregular cavities, It has been asserted by some miners, 
‘that this change is occasioned by greenstone or basalt 
being near the coal, either above or below it. This we 
‘presume remains to be proved, | 

coal becoming harder and more twisted in its texture, 
and this continues till the trouble in the roof is passed. 
The general form is similar to that represented in Fig. 
5. ais the bed of coal, b the pot bottom, having an ir- 
regular and rough inverted mouth of stone, d is coal 
generally from half an inch to an inch thick, altoge- 
ther different in texture and appearance from the bed 
of coal with which it is connected, being of a bright 
pitchy lustre, and breaks into very small pieces; 
sometimes it is of the nature of glance-coal. The 
stone b which fills the inverted pot is frequently of the 
same kind of stone which composes the roof, but more 
frequently is an argillaceous stone, of the nature of 
good fire-clay. The sides of the pot-bottom at d are ge- 
nerally as smooth az glass, and furrowed in the verti- 
cal direction, so that there is no tenacity where the 
sides of the pot-bottom join the roof; this circum- 
stance renders these troubles very dangerous, particu- 
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loses every appearance of common coal and all its qua- Mines of 
lities ; the texture of the coal is lost, and the whole Co 
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stratum of it beconies a mass of black stoney matter, as 
before described, when treating of troubles appertain- 
ing the bed of coal, under head No. 10. Dike’ Coal. Ad. 
joining to the dike, the cavities of this coal are sometimes 
filled witha soft yellowish clay, having an unctuous feel; 
this is also sometimes found in the fissure betwixt 
the and the face of the dike, when the dike is cut 
through. The coal on the other side is found exactly 
changed as in the approach to the dike before mention~ 
ed, viz. hard , and cellular next the dike, and 
these qualities ually disappearing till the coal as- 
sumes its common lustre, with all the qualities of good 
coal, as found before the deteriorating symptoms ap- 
peared on wh. nae the dike. 
When 

ing of their tee particularly if they are 
ude. T consi le it he most common symptoms 

of their a are, numerous hitches, swellings in 
the roof, sudden risiugs or wavings of the pavement, 
the coal much stronger in its texture than common, 
and more difficult to work ; at other times much softer 
than usual, and this softness at times increases to such a 
degree as to lose all firmness of texture. In this state it 
is sometimes like coal dust mixed with small cubical 
pieces of coal ; at other times it is found uncom. 
monly friable, somewhat like soot. The occurrence of 
iron pyrites is very common, in some instances fillin 
fissures and cavities, having a beautiful golden lustre, 
and crystallized, some of the crystals forming cubes 
of more than half an inch in size, and finely laminated ; 
in other instances, the pyrites are so run into and en- 
twisted with the coal as to form a very heavy mass of 
singular texture. We also find the sulphate of ‘ete very 
abundant near to slips, filling up the numerous fissures 
of the coal, and entwisted with it coals of the soft 
and of the sooty quality above mentioned ; where the 
pyrites and sulphate of lime abound, the coals are of'no 
use as fuel. An increase of water from the fissures, as 
a dike or slip is approached, is alsocommon; and when 
the slip is found, very t feeders of water sometimes 
occur. If the coal is dry, inflammable air (if found ge- 

the coal-field) comes off in great quantity ; 
are instances of inflammable air being found 

pk dike or slip though never seen before in the dis- 
ct. 

ips, a variety of changes are Coals ad- 
found, and they are vary sidihe met without hoe end 

Sand-dikes, or gashes containing quick sand, are Sand dikes. 
pens Sa from the quantity of water they contain, 
which is found in some instances so great as to drown 
and destroy the colliery, if not prevented by powerful 
means. 
We have now to describe the general effect produc- 

ed upon 

tH : 
af E i a 32 H F ‘ 733 i ef i 
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and th 

5 , a8 before mentioned, there are instances garocis of 
ds of a circular bason form, and more com- dikes and 

monly of a lon r shape, et there ate few in- slips on a 

stances, cocntiteely of this entire form, either in the ©°!-feld- 
) } yet we reckon that the en- 

bason form is the trae abd Spe’ pes form of a coal- 
and that the general form of coal-fields are por= 

uced by the natural ef- 
of dikes and dips? of which the following detail, 

: F 
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Mines of with the corresponding Figures, Plate CCCLXXXIX. is an up-throw, the crops of the coals and accompanying Mines of 
Coal. will elucidate. Fig. 6. represents a horizontal section strata are diminished in breadth by coming sooner in Coal. 
~~" or plan of a coal-field, as found immediately under the al- contact with the alluvial cover. K ¢, is a slip down to 
Piate Piate 
CCCLXXXIX. 

Fig, 6. 

luvial cover. Only twobeds of coal are represented in this 
example, that the subject may be rendered as little com- 
plex as possible, and, therefore, whatever changes in 
position, and whatever dislocations take place in the 
coals, take place also in all the accompanying strata, at 
least this may be admitted in a general point of view, 
The area in the figure is supposed to contain a space of 
64 square miles, viz. a square of § miles on the side, 
The coal district is bounded by transition rocks on the 
North, more elevated than the coal district. A, is an 
elliptical bason-shaped coal-field, where the coals a, b, 
dip inwardly as represented by the points of the ar- 
rows, but they dip much quicker next the transition 
rocks, as they then conform with the dip of these; and 
though the coals are the same distance from each other 
in every part of the bason, when measured at right 
angles to the pavement, they appear in the horizontal 
section much closer upon the north than on the south 
side of the bason. This apparent difference depends en- 
tirely upon the angle of inclination which the coals 
make in particular positions with the horizon, as will 
be shewn distinctly in the vertical section. Upon the 
south of the coal-field A, the slip B is found dislocat- 
ing the strata, throwing the coals down from the sur- 
face 140 yards to the south, and forming the coal-field 
C, where the same coals of the coal-field A are found 
again, having the same parallelism of dip. The slip D 
is found upon the south of the coal-field C, dislocating 
the strata, and throwing the coals down from the sur- 
face 100 yards to the south, and forming the coal-field 
E, where the coals of the coal-field C are also found. 
The slip F is found dislocating the strata, and throws 
the coals down 210 yards, and forms the coal-field G in 
the same manner as the former coal-fields, as repre- 
sented by the coals a, 6. The coal-field G, in place of a 
slip to the south of it, takes, as it is termed, a counter 
dip, occasioned by a ridge in the strata of a saddle 
shape, beyond which ridge the same coals form with a 
contrary dip, as represented by the arrows, and form 
the coal-field H. In this manner coal-fields are found 
stretching over a district of country in a crop and dip 
direction, somewhat similar to what is represented in 
the Figure, but with many varieties arising from the 
obliquity of the slips to each other. This spreading out 
of the coal-fields in the crop and dip direction is pro- 
duced by slips generally lying, not parallel, but some- 
what in the direction of the line of bearing, and by 
ridges and counter dips lying in the same direction. 
Besides the coals a, 6, inserted in the Figure, as an ex- 
ample, all the coals, above and below these, with their 
accompanying strata, suffer the same alteration as be- 
fore mentioned. 

While these slips and dislocations lying nearly in the 
line of the bearing of the coal have the effect of throw- 
ing the coals over a district of country in the line of dip 
and rise, the dikes, slips, and dislocations which lie in 
an oblique direction to the former, such as the slips 
marked K in the Figure, have the effect of stretching 
or extending the coal-field over the country in the line 
of bearing. The lines marked L, are dikes which only 
separate the strata the thickness of the dike, without 
throwing the coals and the accompanying strata either 
ap or down. It will be seen from the Figure that the 
oblique dislocations, when they throw the strata down, 
and the same parallelism of dip remains unaltered, that 
the crops extend to a greater distance before they meet 
the alluvial cover ; and, on the contrary, when the slip 

the east, forming the coal-field M._K d is a slip down 
to the west, forming the coal-field N. _ K e is a slip up 
to the west, which cuts off the coal-field N in that direc- 
tion. K fis an upthrow slip to the east, which has 
the effect of throwing back the crops of the strata, 
K g isa down-throw slip to the west, which has the ef- 
fect of throwing forward the crops of the coals and stra~ 
ta. K /and K 7 being down-throw slips to the west, 
have the same effect as in the last instance. K & being 
an up-throw slip to the west, has the effect of throwing 
back the coals and accompanying strata. In this man 
ner coal-fields are extended over a district of country 
in the line of bearing, in every variety of change, ac- 
cording to the line of obliquity in which the slips oc- 
cur with regard to the line of bearing, and the extent 
of the dislocation, as to the magnitude of the slip. These 
of course frequently change the direction of the line of 
level at times to the extent of 90°, as must be obvious 
from inspecting the Figures; because, generally, the, 
line of level is a line parallel to the crop, that is parallel. 
to the line of the coals where they intersect the plane. 
of the alluvial cover, which will be more particularly. 
exemplified when the working of coal is treated of. 

The next point for consideration is the vertical sec« 
tion of the coal-fields before exemplified. Such sections, 
are generally made in the line of dip and rise, on which 
account the section, Fig, 7. is in the direction of the dot- Fig. 7, 
ted line OP, Fig. 6. and the coal-fields, beds of coal, 
slips, counter dips, and crops, are marked with the 
same letters as in the horizontal section, which exem- 
lifies the positions noticed in the horizontal section, 

These sections are to be considered only as diagrams, 
shewing within a very limited space the phenomena 
connected with coal-fields, it being impossible to shew. 
the several parts in equal proportions to one another, 
as the sections represent miles in extent, whereas coals. 
are only a few feet in thickness, and the distance be- 
tween them a few fathoms. In order, however, to shew 
the effect of a great slip upon a scale of proportion, 
Fig 8. represents three coals a, 6, c, rising southward 1 Fig. 8 
in 5; the coal } is 15 fathoms distant from the coal c, 
and the coal a is 10 fathoms distant from the coal 6; 
the coals a and 4 crop out at the line of junetion with 
the alluvial cover, but the coal ¢ is cut off by the sli 
AB down to the south, forming the south coal-field, 
where the coals a, 5, c, are found dislocated and slipped 
down. The magnitude of this dislocation is measured 
by taking the distance betwixt the pavements of any of- 
the coals in the north and south fields, measured along. 
the face of the slip, which in this instance is 50 fathoms. 
It will also be observed, from this figure, that though 
the distance betwixt the coals a and 6 is only ten fa~ 
thoms perpendicular, yet their distance, when they. 
crop out, is 50 fathoms in a horizontal line; and the 
distance betwixt the coals b and c being 15 fathoms, | 
their distance, when they crop out, is 75 fathoms. It 
follows, of course, that those coals which have a great. 
dip, or make a great angle with the horizon, have the 
less difference betwixt their perpendicular distance from 
each other, and their distance from the one.crop to the 
other where. they meet the alluvial cover, whereas. 
those coals which lie comparatively very flat, or at a 
small angle with the horizon, have a very great diffe. 
rence betwixt their perpendicular distance from each 
other, and their distance where they crop out or meet 
the alluvial cover, as may ‘be seen by inspecting the fi- 
gure, The proportion betwixt these is found by multi 

CCCLXXXIX, 
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the perpendicular distance by what’ is termed been formed of the facts before stated, as to the general Mines of 

the rise: thus, if the distance betwixt two coals isten natural phenomena connected with coal-fields. In mak. _ Co#!. 
fathoms, and the dip 1 in 5, then 10x 5 gives 50 fa- ing a survey in search of coals, there are two distinct 

the distance in the horizontal section at the 

Mines of 
Coal. 

—\— 

thoms for 
if the borizontal distance and dip are known, 
horizontal distance divided by dip gives 

the i distance betwixt the two coals, viz. 
i by 5 gives ten fathoms perpendicular di 

tance as above. 
dise where the coal formation is known to be, or wher 

paints of survey to be attended to. 
Ist, The searching for coal in a district of country 

where no coals are known to exist. 
2d, The searching for coal in a district of country 

e coals 
are working at no great distance from it. 

In searching for coals in a district of country where: Searching 
no coals are known to exist, the first point for considera~ for coals in 
tion is the aspect and outline of the country un- 4 district 

. der survey. Although, from taking this general view, "Ds"° "° 
we cannot determine whether it contains coal-fields or \-\4,. «> 
not, yet, if the country is composed of hills or moun--exist, 

. 
sometimes in an inverted position, it must 

Extent of 

companying strata will crop out and meet the alluvial 
ing when they are cut off and prevented 

by i ing the preceding figures relative to the 
or "of cond In the iovpeing examples, the 

accompanying strata are considered as keep- 
same distance from one another in each 

F iy il 
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a 

erroneous the instant 

tains, with steep acclivities, precipitous rocks, and sharp; 
and summits, with poenn valleys betwixt the 
mountains, we have no reason to that strata will 
be found there containing coal ; and excepting this very” 
obvious and plain feature, as to aspect, we do not know 
any other upen which we can conclude, with any de- 
gree of certainty, whether coals will be found in a dis- 
trict of country or not. 

It must, however, be remarked, that, in the second 
coal formation of Werner, as noticed in the geological 
view of the situation of coal-fields, that though the great 
beds or masses of overlying a coal-field do not 
rise into what may be denomi mountains, they form, 
in this singular variety of the coal-field, hills several hun- 
dred feet above the level of the sea, with preci- 

ices, rudely columnar, in some instances y 200. 
Ligh, under which coal is not only found occasionally, 
but in amazing thickness, though not of t extent. 
This is therefore a , formed by a peculiar 
kind of rock, ae obth odin: occasionally found. 

This, we apprehend, is all that can be sai regarding 
the general aspect of a country, as to whether it con- 
tains the coal formation or not; for when it is known 
that coals are found not only at great depths under the 
sea, but at very considerable heights above it, even so 
high as to form with their concomitant strata considers 
ble hills, we may, from these circumstances, infer, that 
coals are found under every variation of surface, such as 
the ocean's sandy shores, recent and old alluvial co- 
vers, and also under-every kind of varied hill and dale. 
But we must observe, that there are also vast districts 
of country with all these varieties of surface,-and exact- 
ly similar in , under which no coals are to be 
found. This shews how limited our conclusions are 
from the of a country, whether it contains the 
coal formation or not. 

It thus appears that no conclusions can be drawny. 
with any degree of certainty, from the of the 
country, as to whether coals are to be found in it or not. 
But mmeralogists, who have surveyed many countries, 
and who have had an ity of examining the pe- 
culiar character, outline, and forms of mountains and 
hills, arising from the nature or kind of rocks constitut- 
ing their mass, conclude, from the in general, 
very correctly, of what rocks they are formed ; but this 
discrimination is not applicable to coal-fields, as the 
rocks which compose the various beds, alternating with, 
the coal, are,.in much softer than the moun- 
tain rocks, and form. few or no a Where the 
coal formation forms a ot-hills, they have the ap- 

of some of the transition class, with the ex- 
ception of being .softer in their contour and outlines ; 
ee hans ee a, 
ciently precive, as the long ru i ills 
moderate elevation, forming the bil dale country 

1 
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Mines of which contains coals, present, like other ridges, a line of 

Coal. 

Searching 
for coals. 

horizon nearly level, with few or no indentations, and 
no abrupt precipices, excepting when greenstone or ba- 
salt occurs, either overlying the strata, or forming a 
dike in the coal-field, and rising above the other softer 
strata. This situation of the greenstone is altogether 
different from that of the greenstone in the second coal 
formation of Werner. The long ridges containing coal, 
and forming what is termed a tame horizon, are very 
similar to the hills composed of chalk. It is to be re- 
marked, that the line of bearing of the hills and dales 
is somewhat in the direction of the large rivers or main 
trunks of rivers, which drain the district of water. 

Since so very little can be depended upon, as to the 
conclusions to be drawn from the aspect of a country 
regarding coals being found in it, the next step is to ex- 
amine the surface, or alluvial cover, which, in most cases, 
hides the strata underneath from view. Were it not for 
this cover, the searching for coals and other minerals 
would be a very plain and —_ process ; and, as this 
cover is frequently many fathoms in thickness, and 
sometimes of very heterogeneous composition, the pit- 
ting or boring through it is often attended with consi- 
derable difficulty. ; 

If the district under survey for coal is composed of 
the bleak and sandy shores upon the margin of the 
ocean, or of the recent alluvial land at the mouth, and 
along the course of large rivers, whose waters move 
with a slow current, it very seldom happens that any 
symptoms of the kind of strata underneath can be dis+ 
covered, even although these covers be examined to a 
considerable depth, as it is not common to find any 
fragments of the adjoining rocks mixed with them. We 
have seen these covers passed through to the depth of 
ninety feet, without finding even the smallest fragments 
of stone, nothing being found larger than grains of sand. 
As these sandy and earthy deposites, which cover the 
rocks upon the margin of the ocean, and by the sides of 
slow running rivers, are very flat, and rise inland with 
an imperceptible angle of elevation, it seldom happens 
that any discovery of the rocks can be made, either in 
the beds or sides of the rivers and brooks which flow 
through them; therefore, in all such cases, recourse 
must be had to pitting and boring, in order to ascertain 
the kind of rocks underneath, and whether they belong 
to the coal formation or not. ‘ The plans commonly 
adopted for passing through the alluvial covers will be 
afterwards described, when treating of boring. 

As we proceed inland, the recent alluvial cover be-« 
comes thinner, and disappears at its line of junction with 
the old alluvial cover, which line is, in most cases, very 
distinct. This kind of cover forms frequently a hill 
and dale country, considerabiy elevated above the level 
of the sea. The rivers and brooks which intersect it 
often expose the rocks to view, so that it can be deter- 
mined, from inspection, to what class they belong. 
Therefore, in such a country, the first step to be taken 
‘in the survey in search of coal, is to investigate the 
beds and sides of every river and brook, noting the 
kinds of rock which appear, and also their dip line 
of bearing. Every piece of broken ground and quarry 
must be examined in the same manner. 

Springs of water require also to be examined ; and 
although those which have an ochrey deposit, are not to 
be supposed as affording unequivocal symptoms of coal, 
yet they are sometimes indicative of coal, or of ironstone 
accompanying coal. At the same time, it must be re- 
marked, that these echrey deposites are found in waters 
which drain through common clay; and often very 
abundant from peat earth. 

MIN E. 
If, after heavy rains, which cause springs to flow co« 

piously, small bits and grains of coal are found thrown 
out by the water, we have reason to conclude that coal 
is to be found mi oe distance ; and the searching 
for it must be pr in accordingly. 

If, in the sides of rivers, brooks, or econ ground, a 
black sooty appearance is seen, this is frequently found 
to be the crop or outburst of a coal, and ought to be 
followed in the line of dip, by throwing an open trench. 
If it is the crop of a coal, the sooty appearance will be- 
come more compact as the operation proceeds to the dip. 
Small shining angular pieces of coal will be found mix- 
ed with it; and at last coal, apparently solid, but still 
very friable, will succeed, resting upon the pavement 
of the coal. The trial must proceed, until the roof is 
found firm, regular, and parallel with the pavement. 
It frequently happens that all the natural cracks and 
fissures of the coal near the crop are filled with clay, 
which gives the coal a very unpromising appearance ; 
yet this disappears after proceeding a few fathoms more 
to the dip. When a coal is found regular as a stratum 
betwixt the pavement and roof, we conclude that the 
full thickness of that particular bed of coal is found, 
providing we see no appearance of any of the disloca~ 
tions or troubles before described, which must be kept 
in view when drawing conclusions from the appearance 
of coals, when thus found. After a bed of coal is found. 
regularly formed, as before described, if its absolute 
situation and thickness farther a dipping is required to 
be known ; or, if the strata lying either above or below 
it are to be investigated in search of other beds of coal, 
these points must be ascertained by pitting and boring. 

In the face of steep banks of earth, even when the 
ground is not broken, the crops of coals are rte hare f 
observed by a black colour given to the soil ; whi 
appearance is also observed in lands which have been 
reeently ploughed. When this appearance is seen in 
the face of a steep bank, the search for a bed of a‘coal 
should proceed to the rise, or a little higher up the bank 
than where the black colour appears: But when this 
appearance is found in flat ground, a trench must be 
cut at right angles across it, so as to ascertain the line 
of dip; and, when this is found, the investigation will 
go forward in the line of dip, as before directed. 

If, by the sides of rivers or brooks, pieces of coal are 
found much rounded in the angles, it is to be inferred 
that the bed of coal from which the fragments have 
been detached is ata considerable distance from the spot 
where they are found ; but if the angles are sharp, it 
may be concluded that the bed of coal from which they 
come'is at no great distance. wy = 

In digging through the old alluvial cover which rests 
upon a coal-field, numerous fragments of coal, and of 
all the accompanying coal strata are found, as well as 
small rounded gravel of the mountain rocks, and 
boulder stones. It is remarkable that the fragments of 
coal, and of the coal strata, are, in agen not worn 
by attrition, but are sharp and angular; which show, 
that the formation of this old alluvial cover was by 
water in a very different state from that by which the 
recent alluvial cover has been formed, and is daily form- 
ing. Yet though these appearances give evidence that 
the district contains the coal formation, they do not 
point out in what direction the crops of the coals from 
which they have been detached are to be found. © It is 
proper to remark, in this place, that though unequivocal 
symptoms of coal are found, and that it may be inferred 
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that we are within a coal formation district, yet we can ~~ 

conclude nothing satisfactory, as to the thickness of the 
beds of coal, until proper trials are made. 
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Lime stone, which abounds with organic remains, 
-if it is of some considerable thi is, 

an index to a coal-field; as it is much 

should be first ascertained, and then the coals sea 
for in the line of dip; for although coals, and their ac- 
companying strata, sree So 2 gvent. Sige Daas, Gow 
beds of limestones, it seldom happens that any coals 
of quality, or workable thickness, are 
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view, together with the various dislocations and 
jae inciden 7 = edde Ha! sarpecenP “i search 

beyond the it gene appens 
that a short distance from the mountain foal ‘oe ta 

|, the alluvial cover prevents the rocks or strata 
any more seen; in case, sidlguests, 1 district 
survey must be minutely investi » in i- 

broken ground, beds of rivers, qi ‘ee and 
new-formed ditches, where it is probable, if the alluvial 
cover is not very thick, some vestiges of the strata will 
be seen, but if no vestiges of the strata can be discov- 
ered, the next step is to proceed with pitting and bo- 

Fhe foregoi fe ing rules are such as are at present adopt- 
ed in surveying a district of country in which no coal 
is known to exist. 

Mines of 
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The next case is the searching for coal in a district Searching 
of country where the coal formation is known to exist, for coal in 
or where coals are working at no great distance from 4 district 
it. where the 

If it is only known that the coal formation exists in Cot! forma- 
the district, without n is 

point to be ascertained is, the dip of these 
cause in searching for a coal-field, it will be 
to follow the primitive rocks in the line of di 
others follow in ing succession. If the 
tion exists in that district, it will be found 

4 e 2 : e ce 
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of coal, the dip, line 
field ; the survey and investigations must be proceeded 
in according to the rules laid down, connected with 
the particular circumstances of the surface of the coun- 

under survey ; and if coal cannot be discovered by 
minute shy Pa the search must proceed by means 
of pitting and boring. 
fe have been wrought, or are working in the 

district of country under survey, particular inqui 
must, in the first place, be made, as to the quality an 
thickness of the coals, their dip, line of bear- 
ing, and shape of the coal-field, also if any dikes or 
slips are known to exist, and if they do, to their 
line of bearing, and extent of the dislocations of the 
strata The form of the coal-field is impor. 
tant, as without a knowledge of this, much difficulty 

i ence, When nu- 
in a district of country, 

geography of the strata is well 
known, the series or eystemm of beds of coal compos- 

the coal-field are ascertained, with their accompa- 
pi strata; and to an i miner they are as 
Ww as the leaves of a book, excepting in cases 
where t d ent and dislocation of the strata 
have taken It is also of importance to know if 
the coals are liable to such troubles as alter their qua- 
lity, render them thinner, or if are separated oc-~ 
pik bands tat carer whi - eee gem 
separate upper an er 0 coal 
to such an extent as to form two coals. 

The same oo survey and investigation of the 
district must be followed according to the rules-for- 
merly laid down; and if no distinct view of the coals 
pig “thy be seen, so a8 to draw accurate a 
sions, farther investigation must ogee - 
= being taken not to overstep coal-Beie or 

of coals which are known to exist. This mistake 
will take place with the most cautious, if the form of 
ona yr is not known and attended to. 

e art 

an icular account of the beds 
of lewis or form of the coal. sity rere 

boring for coal is one of the chief puints Boring for 
in mining, in order to ascertain the strata and beds of coal. 
coal, before any great is commenced in win- 
py i a , in which a great capital 
is frequ 

The rods commonly used are made of the beat Swe- 
dish iron, about an inch and a quarter square; each rod 
is three feet in length, having a male screw at the one 
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: Coal. Coal. named the common rods. The chissels for boring are racy, 
Lam. Seth eighteen inches in length, and are from two inches and The boring tools are represented in Plate CCCXC. Bori Y =: 
ome: § 'F half to.three inches and a quarter in breadth atthe cut- Fig. 1. in progressive numbers, viz. pa ape ot 

ting edge, faced with the best steel; with these one short No.1. The brace head. Prate 
rod is connected, called the double box-rod, to which the 2. Common rod. ccexe. 
chissel is sctewed. It is also eighteen inches long, so 8. Double box-rod. Fig. 2. 
that the chissel and box rod together, form a three feet 4. Common chissel. 
length equal to the common.rods. There are also three 5. Indented: chissel. 
short rods, named cut rods of a foot, eighteen inches, 6. Do. : 
and two feet in length, which are attached to the 7. Cross-mouthed chissel. 
brace head, to render the height above the mouth of 8. Wimble. Rie] 
the bore suitable for the men to work the rods with y, Sludger.- 
effect ; by this veh bone ‘the whole et of rods a 10. Rounder. 7 
vides easily and accurately into yards and fathoms, for 11. Key for supporting the rods 
the more Tnotreltly apes Aor a journal of the strata the jg Aponte) Mt Keaton et 
passed through. What is termed the brace-head rod is 12. Key for screwing together and unscrewing 
eighteen inches long, having two large eyes at the top, the rods. 
set at right angles to each other, through which arms 13. Topit. 

- of wood are put, by which the men lift and turn the 14. Beche, 
rods in boring, There are besides a number of other 15. Runner. 
instruments connected with the boring rods, viz. 16. Tongued chissel. 

Wimbles, of various kinds. 
Sludgers. 
Rounders. 
These are occasionally attached to the rods, as after 

described. There are also keys of different kinds for 
supporting the rods, and unscrewing them when draw- 
ing them up, or letting them down into the bore hole; 
and when triangles are used so as only to unscrew 
four or five fathoms of rods at atime, topits or top- 

. Right-handed worm-screw. 
. Left handed do. 
. Finger grip. 

The mode-of conducting a series of bores in explor« 
ing the strata for coal, is next to be explained. 

Fig. 2. represents a district of country, in which, Pirate } 
after a regular survey, coal strata, and the appearances CCCxc: 
of coal, have been found, having an evident dip to the "8 *+ 

ieces are used for each length of rods so cut, and an 
instrument, named the runner, is used for taking hold 
of the topits. Besides these, there are several instru- 
ments named beches, with contrivances for catching 
hold of the rods when they break down in the bore, 
which is not an unfrequent occurrence. When bores 
are only to be a few fathoms in depth, the whole ope- 
ration is performed by manual strength; but when a 
deep bore of any consequence is to be made, a set of 
loft, Cena .of wood is placed over the bore-hole, 
with a pulley at top, through which a rope is passed ; 
one end is connected with a crane or windlas at the 
surface, to the other end, an oval iron ring, named a 
runner, is attached ; by these means the rods are drawn 
up and lowered down with great facility. 

' In England, particularly in the Newcastle district, 
there are professional master-borers, who undertake to 
put down bores for coal, and give a precise journal of 
the strata passed through. The average price of bor- 
ing in England and Scotland, where no uncommon 
difficulties occur, is six shillings for the first five fa- 
thoms, and an increase of six shillings each fathom for 
every additional five fathoms, viz. 

Ist 5 fathoms . 6s. £1 10 0 
2d 5 do. - é 12s. $00 
3d 5 do. 18s. 410 0 
Ath 5 do. 24s, 600 

20 Fathoms. £15 0 O 

In this manner the price increases regularly with 
the depth; and in all common cases the master-borer 
finds and upholds the boring, rods, but there are in- 
stances where the price is considerably higher than 
the above rate. y 

In Scotland, boring for coal is scarcely known as a 
profession, but there are master sinkers who occasion- 

south, as represented in the Figure. In this case, a con- 
venient spot should be chosen upon the north part of 
the district to be explored, in order that the different 
bores may be carried southwards in the line of dip; 
the first bore is therefore put down at No. 1. suppose 
to the depth of sixty yards. In this depth it is probable 
many varieties and alternations of the strata will be 
passed through, as exemplified in the sections of the 
strata; but, for the sake of perspicuity, only a few 
strata are shewn in the figure, which strata are dis 
tinctly inserted in a journal as to their quality and 
thickness, and specimens of each carefully kept. The 
bore No, 1. passes through the strata d,c, b, a, without 
finding any coal. And as in proving a district with a re« 
gular series of bores, it is more economical to do so by 
means of bores of a moderate depth, than with very 
deep ones, which are attended with great expence, 
provided there be no particular difficulty in passing 
through the alluvial cover, which might render a num~ 
ber of bores very expensive. Suppose that, in the 
first instance, bores of sixty yards deep are resolved 
cg as at No. 1. before mentioned, and that the dip 
of the strata is 1 in 10, the consideration then is, at 
what distance from No. 1. bore southward, will a se- 
cond bore at the same depth strike the first stratum d 
found at No. 1.? The rule. is, multiply the depth of 
the bore by the dip, viz. 60 by 10 gives 600 yards, 
which is the distance required. In this manner the 
bores No. 2, 3, 4, and 5, are successively placed, with 
this particular exception, however, that the point of 
surface where the first bore is put down must be’ con- 
sidered as the point of level to which the top of all 
the other bores relate. If therefore the top of No, 2. 
bore is 10 yards higher than the top of No. 1, that ad« 
ditional depth must be added to the bore ere it can be 
expected to reach the stratum d. On the other hand, 
if the top of any succeeding bore is under the level of 
the top of No. 1. bore, suppose 20 yards, that bore 
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bore No. 2. is continued a few feet farther, 
is decidedly ascertained that it has reached the 

have thus proved the 
of 120 yards. No. 3. bore having 

according to the rule before given, it 
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Led which is the u stratum found in 
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anomalies found in the practice of mining, but it would 
be endless to elucidate them by figures. In the éxam- 
ple given of a progressive set of bores, it is evident 
that the first likely to be found to the southward 
of No. 5. bore, and in the new coal-field formed by the 
upthrow slip, will be that found in the bottom of No. 
2. bore; and if so, there is reason to conclude that all 
the other superincumbent coals will be found in suc- 
cession southward, excepting some great dislocation or 
off cut of the strata takes place to interrupt their regu- 
larity. Caution must also be observed, in’ approaching 
primitive or secondary rocks, it being found, as before 
mentioned, that coals and their accompanying strata 
flatten in the line of dip towards these rocks, form a 
trough or bason, from which they rise suddenly, and 
form edge or half-edge strata upon the face of those 
rocks. 

If a line of bores is to be conducted from the dip 
of the strata towards the rise or direction of the crop, 
the same rules hold as to the placing the bores at 
rome distatices from each other, according to the dip 
or the angle of inclination made by the strata with the 
horizon ; with this correction, that the bores are placed 
some Moot race ee a er epi or th result- 

ing by multiplying the dip by the of the bore, 
pay Fe Gok to brebship the last strata passed through 
in the preceding bore; for if any of the strata are 
overstepped, several of them will not appear in the 
journal, and a valuable coal may be in these strata 
which have escaped being bored through. The general 
rule in this case is, to place each successive fore so 
that the first of the strata passed through shall be the 
last which were in the bore immediately pre- 
ceding. The bores No. 4, 3, and 2, elucidate this prin. 
ee F Bering from the jn Nobo ; but suppose 
that the bore No. 2. had only gone to the depth of the 
stratum /, and that the bore No. 1. was put down in 
the position as marked in the Figure, in this case the 
= ¢, with the Fy En acompee gal ae 

overstepped, none bores wou throu 
them ; of course they would not pe in'the Sacrae: 
and the existence of that coal would be unknown. 

Having described the mode presently practised in 
boring in the crop and dip-line of direction, where the 
dip is known before the boring is commenced, the 
= ee eer ee 12g pron’ basse fe the 
ine ing, which are in proving a coal- 

field im adit a a vee cols were not known t exist 
before. ine of bearing being at right angles to 
the line of dip and crop, let it be sup - that these 
bores are to be put down at right angles to the bore 
No. 4. at the distance of four to six 
the one on the west, the other on the east side. 

Mines of 

—_—o 

Boring for 

undred yards ; Pure 
After cecxe- 

making the requisite allowance for the difference of "'s-*- 
level betwixt the of these bores and No. 4, bore, 
the two coals found in.the bottom of No. 4. ought to 
be found at the same in each of the bores put 
down in the line of if the strata are lying re- 
gular and free from dislocations; having however this 
eget Be.” eo all coal-fields are basan- 

, an very magnitudes, the absolute 
line of level Fein. Sf bed of strata deflects either in- 
wards or ou from the line of bearing, which is 

line of dip and crop; and, there- 
of coal-fields formerly dis- to 

cussed, it will be seen that bores put down in a 
baton-formed field, in the line «f i will strike 
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much when at a moderate distance from the dip-bore, 
but in a small bason the difference will be found con- 
siderable, for this very evident cause, that if the bason 
is not broken by dislocations of the strata, all the coals 
crop or come to day, in the line of bearing. Having 
these corrections in view, if the coals are found ata 
depth corresponding to the calculations made from 
pace data, it may be concluded that the coals are 
ying in that field, so far as proved, fair and regular ; 
but if these bores require to be put down to a much 
greater depth than was calculated upon before striking 
the coals feund in the bottom of No. 4.; or if these 
coals are found much sooner than was expected, it 
may be then concluded that a slip or dislocation of the 
strata exists betwixt the two bores, throwing down the 
strata in the first instance, or throwing them up in the 
second. Under such circumstances a few additional 
bores will be required, to ascertain the coal-field still 
farther, and the line or direction of the slip, particu- 
larly if the dislocation is of considerable magnitude. 
The position of such bores can only be determined on 
by weighing every circumstance which may occur 
while the operation of boring is carrying forward. 

If in proceeding with a series of bores where the 
line of dip is not known, nor conesquently the line of 
bearing, it is an important and primary point to ascer- 
tain this, not only as regarding the situation of the 
coal-field, but how it ranges within an estate or parti- 
cular property. The mode practised is by putting 
down three bores in the following position. Suppose 
a bore No, 1. (Fig. 3. Plate CCCXC.) put down,jwhich 
reaches a coal at the depth of 50 yards, at the dis- 

30 y the depth of No. 1. gives .60 yards for the 
depth at which the coal would be found at G. As an 
line drawn at right angles to the line of level AD, is 
the line of dip, so any line drawn parallel to AD is a 
levelline. Hence, if from No.3. bore, a line CE is drawn 
parallel to AD, the coal at the point E will be found 
upon a level with the coal at C, viz. at 44 yards. 
The point E may, however, be found on a level with 
No. 3. by a rule of proportion, similar to the former, 
viz. as 20 yards the difference of depth betwixt No, 1. 
and No. 2. so is 800 yards the distance betwixt them, 
to 14 yards the difference of depth betwixt No. 2. and 
No, 3, the proportion resulting is 210 yards; which 
distance, measured from B, is found tobe at E, Had 
this proportion been first tried, then AD drawn parallel 
to EC would have given the point D, upon the pro-~ 
tracted line BC, where the coal would be found on a 
level with the coal at the point A. In this example, 
the surface is supposed to be level; but as this is sel~ 
dom the case, the relative situation of the bores at the 
surface with each other must be accurately ascertained. 
If No. 1. is situated higher than either No. 2. or No. 
3. the difference of altitude must be added to each 
bore, so as they may be equal to No. 1, which cor- 
rection brings them to the same horizontal plane, and 
then the projection and calculations are made as be« 
fore exemplified. It is by this theorem for finding the 
line of dip and of level, that the most eligible spot in a. 
coal-field or coal property can be selected; where, by 
sinking a pit, the coal, ona all circumstances, can be 
wrought to the test advantage, icularly as, to 
the drainage of the coal-field. geste 4 ; 

waded boy 144 the dip, gives 30 yards, which, added to Coal. 
S, 

tance of 300 yards a place is marked for No. 2. bore 
at B, and a place for No. 3. bore at C, equidistant 
from No.'1. and No. 2., so that the bores are placed 

The process of boring, as before described, is the New mode 
same which has been long practised, and which is in of boring 
common use at present. A new mode was invented by Mr. Ry- 

at the angles of an equilateral triangle; then suppose 
the bores No. 2. and 3. to be put down, and that the 
coal is found in No. 2. at the depth of 30 yards, and in 
No. 3. at the depth of 44 yards, from this it is evident 
that neither of the lines AB, BC, or CA, are in the 
line of level, which in short distances, as before men- 
tioned, approximates to the line of bearing, particularly 
in coals which have a very moderate dip. As No. 1. 
is the deepest of the three bores, and No. 3. the next 
in depth, this shews that the line AC is nearer the line 
of level, than either the lines AB or BC. The question 
therefore is, at what distance upon the protracted line 
BC, is the point at which, if a bore were put down, it 
would reach the coal at the same depth as at No, 1. 
viz. at 50 yards, It is thus resolved: as 14 yards the 
difference of depth betwixt the bores No. 2, and No. 8. 
is to 8300 yards the distance betwixt them, so is 20 the 
difference of depth betwixt No. 1. and No, 2. to the 
proportion resulting, which is 428 yards, 1 foot, 8 
inches; this distance, measured from No. 2. reaches 
to the point D on the protracted line BC, at which 
point D, the coal will be found at 50 yards deep, as at 
A; hence the line AD is the true level line of the 
coal or strata. A line drawn at right angles to AD, 
such as BF, is the true dip-line of the coal. In this 
example, the dip, in the miner’s language, is 1 in 144, 
that is, in each distance of 143 yards, measured alon 
the line from B to F, the coal is found one Pad 
deeper. Hence a calculation is easily made at what 
depth the coal would be found at any point of dis- 
tance from B, along the protracted line BG, viz. by 
dividing the given length by the dip. If the distance _ 

and brought forward under letters patent, some years °" 
ago, by Mr. James Ryan, from eiend, The princi- 
ple is very ingenious, and it is this. The common 
boring-rods are the same as before described; but, in 
place of chissels, a forked cutting-tool is used, in the - 
same way as formerly described in the process of bor- 
ing; but, in place of the strata passed through being 
comminuted or ground to powder, a core or cylinder 
of the strata is formed; and as soon as the boring-bit 
has advanced as deep as the shoulder of the fork, the 
rods are drawn up, and a pair of nippers substituted ; 
these seize the core, break it off, and bring it up. In 
this manner the boring proceeds through the strata to 
the required depth, and each piece of core brought up, 
is laid in a horizontal direction, each piece regularly 
joining the preceding one at the line of fracture; by 
this means, a true section of the strata bored through, 
with the coals found, is as distinctly seen as if a pit 
had been sunk through them. Besides which, the dip 
or declivity of the strata is also ascertamed, It is said 
that the true line of dip.can also be found during the 
process of putting down a single bore, but it is appre- 
hended that the accuracy of the result cannot be des 
pended on. : 

Mr. Ryan made every proper exertion to bring his-. 
ingenious mode of boring. into practice; a mode, the 
result of which was so satisfactory, leaving no ambi- 
guity as to the strata passed through, and particularly 
as to.the thickness and quality of coals, in ascertaining 
which so great mistakes have unfortunately taken 
place, because by the new. plan the strata and coals in 
their natural compact state are laid upon the surface of 
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Ryan, and his process a fair trial; the bores 
mere ot deep, but, sofar ws executed were sa- 
tisfactory. i ion which the public has at 
present regarding this mode of boring is, that it is 
very expensive, and not practicable i deep bores. 
It is, however, but too well known, how much man- 

ing it. The bore-holes formed by the boring bits are 
larger than in common use, in order that the 
core may be about 3 or 4 inches diameter, and Mr. 

by this plan to bore holes of more than 
one foot in diameter, to ventilate coal-mines, but it is 

this did not succeed, or that the expence 
it no saving. It is understood, however, 

that by this , with boring-bits and wimbles of 
large size, alluvial cover mixed with gravel and boul- 
der-stones se ell oper through, where the old 
plans did not ; and this kind of cover. is the 

i re i Bs +7 fe : Fez 
nee ee ae ee 
the angle formed with the horizon, so that in Fig. 5. 
font on cet hme eM a 2 Be is 
the distance a, 6, whereas the absolute of the 
coal is the distance 4, c, that is, a line icular to 
the plane on which the coal rests. In this the 
measurement of the coal by boring, is 16 feet, where- 

are the edge coals, 4 the pit, ¢, c, the mines which in- Mines of 
tersect the strata. Coal. 

With regard to searching for coal in what is termed 
by Werner the second coal formation, composed of the for soal 
newest ficetz trap rocks, it is attended with more diffi- the second 
culties than are found in any other of the coal-fields. coal forma- 
In this formation the coals are found of uncommon tion. 
thickness, in some instances 100 feet, the prevailing 
strata above the coals, are various alternating beds of 
soft slate clay having very little tenacity, with some- 
times a few beds of sandstone; and over these, next 

. the surface, thick beds of greenstone ; which, where 
dislocations ales strata have taken place, — high 
precipitous cliffs, such as e precipices always_ 
pba The coals fiend ia these fields’ do not = 
tend over a great district of country ; in some instances 
they do not extend to a mile in length, the coals lie 
pate Dears C and in a short distance very from lying 
moderately flat to very steep. 

Coal-fields of this singular kind have been found . 
more by accident than regular surveys and mi- 
nute searching, for this reason, that the masses of 
greenstone t such an unfavourable a; ce, 
and so forbidding, diet tiidls'by horlog woul? 
be recommended by a mineral surveyor, particular] 
as limestone is more frequently found under very thick 
beds of greenstone than coal, with this difference, how- 
ever, that the strata accompanying limestone in such 
cases, are stronger and more compact. If, in such 
instances, no vestiges of coal can be found, where the 
alluvial cover can be cut through near the crop of the 
coal, the next is to bore beyond the edge of the 

stone, and to search for the softer strata ly- 

hard, others soft, of a rich caking quality ; but by far 
greatest part is of an inferior kind, having sul- 

phur combined with it, and yields, when burnt, ashes 
of a dark reddish brown colour, which is one of the pe- 
culiar characters of all sulphurous coals. Such coals 
are very liable to spontaneous ignition, after being 
opened up and wrought for some time, 

Glance coal, which is the blind coal of Scotland, and Searching 
the stone coal of Wales, is sometimes found alternating for glance 
with the other kinds of coal ; at other times, the com. °°4!- 
mon coals pass into this kind; it is, however, more 
commonly found in Scotland, where greenstone 
Se eS eee Ee 

No rules cart be’ lsid down for searthing a district 

= 

for this coal, beds of it have found . generally by 

For particular information regarding the different 

found in the alluvial cover, semi-mineralized, and ly. for bovey 
i ot ee , it cannot, in strict j. Coal. 

, be named coal, though some of it is so 
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Mines of as fuel, is near Exeter in Devonshire. -As itsexistence the strata. If the crops of the strata are covered with Mines of 
Coal." in any district of country cannot be traced by analogy, alluvial matter containing water, such as gravel, quick Coal 

as coals can be, from a regular series of rocks, no sn re sand, or any kind of soil pervious to water, this water =< 
can be given as to Pedy 28 for it; ahd itis appre- will percolate through the pores, fissures, and beds of Winning a 
hended that this kind of ligneous deposit is but spar- the strata, and force its way into that place of the pit coal-field. — 

Searching 
for coal. 

Searching 
for lime- 

stone. 

Searching 
for iron- 
stone. 

Fitting or 
winning a 
coal-field. 

ingly scattered over the globe. It is found in Europe, 
in the districts of Germany, Denmark, Prussia, Italy, 
Greenland, and the Faroe Islands; and probably exists 
in other quarters of the globe. The drift-wood which 
has greatly accumulated, and continues to accumulate, 
along the sides of some of the great rivers of America, 
will, itis very probable, at no very distant period, be 
covered with alluvial soil, and be converted into bovey 
coal. From this view of its geographical position, it is 
more likely to be found in the recent than in the old al-~ 
luvial cover ; and more probably not very distant from 
the line of junction betwixt them, where the rising 
grounds point out to the eye great districts of country, 
which very evidently were occupied by water previous 
to the extensive districts of rich alluvial lands being 
formed by deposits from the rivers. 

In surveying a district for coal, both lime and iron- 
stones may be discovered. In some instances, lime- 
stone forms the roof of coal, but in the extensive coal 
districts, the thick and valuable beds of limestone are 
found in the lower series of the strata, under all the 
main beds of coal, Limestone being very hard, and 
not easily decomposed, frequently crops or bassets out 
to day, hence more lime rocks have been discovered 
by surveying the surface than by any expensive pro- 
cess of boring. 

In searching for ironstone, it is frequently found ex- 
posed to view in the broken ground ; but if this is not 
the case, numerous small pits must be sunk along the 
district under survey, and a series of bores put down if 
necessary. Few fields of ironstone have been fitted to 
a great depth, and drained with machinery. The 
greater part of the ironstone mines in Great Britain 
are either wrought level free, or are drained and 
wrought in connection with coal mines in the same 
stratification. 

Having thus described the position of coal in a geo- 
logical point of view, particularly its relation to the 
other strata composing the upper part of the globe ; and 
having also stated the kinds of alluvial cover which rest 
upon it, the dislocations incident to the strata, the 
changes in the beds of coal termed troubles, the mode 
of surveying a country for coal, the process of boring 
for it, and ascertaining the different strata, the next 
department of mining to be described, is, the manner 
pursued to render a coal workable; termed the fitting 
or winning of a coal. 

If a coal, or a number of coals, are found to exist in 
a coal-field, the first obstacle which prevents a pit’s be- 
ing sunk to any considerable depth is water, which is 
enerally found in great quantity, particularly in the 

first opening of a coal-field, (if the pit is sunk near the 
crop,) which water, whether found in pits of very mo- 
derate or very great depths, proceeds from the surface 
of the earth, though a contrary opinion was once held ; 
it being evident and certain, that the source of all wa- 
ter found in mines is rain, which percolates. through 
the alluvial cover, excepting in those cases when coals 
are wrought under the waters of the ocean ; for, it was 
shewn in the vertical section of the strata, that every 
stratum, however deep it may be from the surface in 
any one place of a coal-field, always rises till it meets 
the alluvial cover, comes to day, or crops out, as it is 
termed, excepting it is met. by a slip or dislocation of 

or mine where the lateral resistance is taken away. If 
the strata crop out into beds of rivers, this cireumstance 
produces, in general, an uncommon growth of water in 
the coal and adjoining strata. 

From the circumstance of the water being so abun< 
dant in coal-fields, and presenting such an obstacle to 
the operations of the miner, coal-fields are divided. 
into two kinds, viz. ' 

1. Level free coal. 
2. Coal not level free. ; 
The level of the surface of the ocean being the low~ 

est point for drainage upon the surface of the globe, 
all coals and strata situated at a higher level than this 
surface are physically level free ; and all coals and stra« 
ta situated under that line are physically not level free. 
Therefore, in a general point of view, the surface of 
the ocean is strictly the line which divides these por- 
tions of coal-fields which are level free, from those 
which are not level free. 

Though this definition is true in a philosophical point Coals levet 
of view, many coal-fields, though level-free, are situated ‘te¢- 
at such a distance from the shores of the ocean, or arms 
of the sea, that the expence of bringing up a level or 
mine would be so great as to render such an operation 
out of the question ; and therefore, in the practice of 
mining, if a coal-field, or portion of it, is so situated 
above the surface of the.ocean, that a level can be car- 
ried either from that point, or from any hollow ground 
inland, till it intersects the coal, such field of coal, situat- 
ed above the point of intersection, is termed a level free 
coal; whereas if a coal-field, though situated above the 
level of the ocean, cannot, on account of the expence, be 
drained by a level or mine, but by machinery, such 
coal-field, or portion of a coal-field, so drained, is, in 
the miner’s language, termed not level free, though it is 
physically so. , 

From these principles, it is obvious that all coals and Coals not 
minerals situated under the level of the ocean must of level free- 
necessity be drained by machinery ; and that all coals 
situated above that level may be either wrought level 
free, or by machinery, as may be thought most expe-~ 
dient. This expediency is a matter of calculation ; viz. 
whether, in draining a given area of coal-field, the esti- 
mated expence of driving the level, and upholding the 
same in repair, is less than the estimated expence of. 
erecting an engine with all its appendages, taking into 
calculation the annual expence of working and uphold. 
ing the same; to which must also be added, a sum for, 
contingencies. It must also be considered, that the le« 
vel is constantly effectual in its operation, and is not af- 
fected by additional feeders of water ; whereas each ad- 
ditional feeder of water to an engine always produces an 
additional expence ; besides, the engine wears out, and 
must be renewed, or, if sold at any time, does not in ge~ 
neral bring one-third of the first cost. In these calcula- 
tions must be considered the time required for complet 
ing the winning in both ways; and if the time requir=. 
ed for executing the level greatly exceeds that for erect 
ing the engine, this circumstance alone may, in some 
cases, produce a determination to erect. an engine iny 
preference to making a level, though the latter was found; 
in calculation to be absolutely less. There are instances, . 
however, where, in order to save time, it may be expe-. 
dient to make a partial winning, of little depth, either: 
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tersect the engine pit a number of yards under the sur- 
the hye Jo 

livered at the surface, is lisch: into the off-take 

of use in lessening the load of water on the engine, 
Soils dic'ucocatbees ip chown Chay oi toncooet 
all the crop water to the depth of the point of inter- 

the pit i the water of these coals 
vines ke ek intercepted. Such level ‘ale bat ely of 
use in the winning , but if anew deep 
is made to the dip, « 

ge HH ie ? 

fields which could be drained by h ic machinery 
pir Keay. peti Mow’ Saleedie aipuiies, aed ar 

water 

: there are some day-levels which not 
only are driven for = fog a but as a 
sage at the same time for out the coals 

‘ried into the mine, 

of an iron rail-way to be laidin it; besides which, there Mines of 
distances, wider places formed _ -¥oal- require to be, at proper 

in the side of the —e ge acl ao apd 
carriages to each other. > roads are 

ait the distance from. each other, according 
to the quantity of work to be performed. When a day- 
level thus serves a double purpose, the water is either 
conducted in a covered drain, cut deeper than the sole 
on which the rail-way is laid, or it is conducted along 
the side of the rail-way. 

In other instances, a day-level is not only made to 
carry off the water from the colliery, but is constructed 
of such size as to form a canal, by which boats can be 
carried into the coal mine, and ed for the market. 
These levels are of various dimensions, according to the 
extent of traffic calculated _ The smaller kind is 
nine feet wide, by nine feet high, having from three to 
three feet and a half of water in depth. The larger di- 
mensions in practice are nine feet wide, twelve feet 
high, with five feet depth of water. 

n driving @ common day-level, for the sole ve 
of draining apy hen: point Nga oe sed for 
commencing it, i ground is flat, it at 
will be executed as an cast or ith, securely laid 
with stones in the and built in the sides 
with sufficient stone walls. The sole to be conducted 
in a line as nearly level as possible. If the alluvial cover 
continues, and becomes too deep for open cast, the mine 
or level must be arched, and the work conducted under 
cover. If the alluvial cover is soft, it will require to be 
secured in the sides and roof with timber, which can 
be drawn out, and used in, if the nature of the 
case admits of this pany a but if this is not the 
case, the timber must be so placed as to admit the - 
side walls and arch to be built within it. In this way 
the level is carried forward until it has proceeded some 
yards under cover of the rocks, or strata of the coal« 
field, when, if the strata are strong, no more mason- 
work is required. The next point is the I sik line of 
direction, so as to reach the coal to be drained in the 
shortest distance. This line is that of the true dip and 
rise of the strata; and that the mine is going correctly 
in this line is known when the divisions of the strata 
seen in the forehead of the mine, are parallel to the 
sole of it, which ought alwaystobe level. If the strata 
form an bes with oe oe A the ey the direction 
is going ue to ine of dip ; and the greater this 
obliga’ . eaplcm 2 will be o protracted distance, 

coal can be intersected. In all cases where 
the strata are not soft and friable, the roof of the mine 
is cut in an arched form, which adds considerably to its 
strength; and wherever the strata are soft and friable, 
or w the level passes through slips and disloca- 
tions, ee oS eee pena «gear with 
stone or bricks, are preferred, 
on account of their occu Salads some. ane coat car- 

the work more itious] 
executed ; it being a rule that the mine 1, in all 
such cases, be made of such a size as to admit the build. 

ing the fixed dimensions of it cara 

found in 
or pipes, eight inches to a foot square, are carried 
in the mouth of the mine to forehead, and 
lengthened as the mine proceeds. This generally pro-. 
duces a sufficient circulation of air, until it is nine. 

.  Coal-field. 
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cessary to sink an air pit upon the level, by which a 
strong circulation of air is not only produced, but the 
mine stuff is more easily drawn up than taken out to 
the mouth of the mine. Formerly these air pits were 
sunk directly upon the level, but that mode is now 
given up; for this reason, that if any part of the sides 
of the pit gave way, the rubbish instantly choked up 
the level, and frequently occasioned much trouble and 
expence to get it cleared again. The practice now is, to 
sink these pits about eight or ten yards from the side of 
the level, and connec them by a side mine. In this 
manner, day-levels are carried forward for miles, and 
may be carried to any distance. If, in the progress of 
the level, workable coals are intersected before reach- 
ing the coal which is the main object of the mining 
adventure, an air pit may be sunk of such dimen- 
sion as to‘be suitable for a coal-pit, by which coals may 
be drawn. Air pits generally do not exceed seven feet 
diameter; and they ought always to be of the form 
of a circle. Plate CCCXC. Fig. 7, represents a coal- 
field, where the fitting is made by a day-level ; a is the 
mouth of the level at the surface of the sea, 6, c, d, e, are 
coals intersected, and drained by the level. Al! the 
coals lower than the level can only be drained by ma- 
chinery. A, is a coal-pit sunk upon the coal e ; if the 
level is carried forward, the coals f, g, and any other 
coals which lie in that direction will also be drained, 
and’ may be wrought by means of the pit A. The ef- 
fect of the level would be the same if the coals and stra- 
ta had dipped in an opposite direction to that represent- 
ed in the figure. 

The chief difficulty or obstacle which-has occurred in 
executing day levels, is thick beds of quicksand which 
are found in the alluvial cover. Instances have been 
found in practice where ingenuity, determination, and 
resolute perseverance, could not command success ; for 
although thick beds of quicksand can now be passed 
through in a perpendicular direction, by adoptin 
approved of plans, the difficulty of passing throug 
them in a horizontal line has not yet been surmount- 
ed. Ifsuch a sand-bed is found to obstruct the driy- 
ing of a day-level; and if it is an object to carry for- 
ward the level from that particular point, the mode of 
proceeding is as follows. Fig. 8. represents the strata 
of a coal-field A, with the alluvial cover a, 6, containing 
the bed of quick-sand 4. B is the lower part from which 
the level is required to be carried in the direction B, d. 
But the quick-sand: renders this mode of oppo im- 
practicable. The pit BC is sunk through the quick- 
sand by means of tubbing, as will be described when 
treating of pit-sinking ; and when the pit has been sunk 
a few yards into the rock, the level mine or drift is car- 
ried forward to the point D, when the pit E D is put 
down, it having been previously ascertained, by boring 
through the alluvial cover, that the rock-head at F is 
a few yards higher than the mouth of the pit B. Dur- 
ing this operation all the water and mine stuffare drawn 
at the pit B; but the instant the pit ED communicates 
with the mine, the water is allowed to fill the mine CD, 
and grow up both pits until it finds an issue at the mouth 
of the pit B: From the surface of the water at G, in 
the pit ED, a mine is begun of the common dimensions, 
and carried forward until the coal in search of ig inter- 
sected. By this plan no level is lost. This kind of 
level is named a drowned level, a blind level, and also 
an inverted syphon. When a coal, or any number of 
éoals, are intersected by a day-level, the operation of 
working the coal proceeds in the usual manner, as will be 
described when treating of the manner of working coal. 

N E. 
In carrying forward levels into a coal-field of such 

dimensiens, as to be used as a canal, the same general 
rules are ebserved as in driving a common-level, the 
only difference being in the dimensions ; but, from the 
width being great, a greater pripoee of the sides and 
roof requires to be built and arched for security, which 
greatly adds to the expence of the operation, When 
such under-ground canals or levels extend to a great 
distance, they can be easily ventilated without air- 
pits, on account of their width; or, if ventilation is 
necessary, it is accomplished either by air-pipes, or b 
wide bore-holes put down from the surface ; so that if 
air-pits are found necessary, they are placed at a great 
distance from each other, and as the stuff produced 
in driving the mine isin great quantity, it is brought to 
the mouth of the mine by canal-boats ; but rail-roads 
must be used at the forehead. This part of the operation 
is not commenced until the level has advanced about 
half-a-mile under cover. This mode of proceeding is 
represented Fig. 8. Plate CCCXCIV. where A is the 
canal which enters under cover at B, the stuff from 
which is taken out by means of rail-roads as far as the 
point C ; at this place a step is left a few inches higher 
than the depth of the water, and the canal is filled. 
From the level of this step the mine is carried forward 
to the forehead D, and all the stuff produced is brought 
in carriages along arail-road, and emptied into the boats 
at C. When this operation has advanced to a conveni- 
ent distance, the rail-roads are lifted, and the oy at C 
is formed with a platform C, a, having an inclined plane 
formed of the rock a, 6, which reaches to the bottom of 
the mine. The sole is then carried forward in a true 
water level line in the direction 6, c, until it is as far ad« 
vanced as the forehead D. The stuff produced by this 
last part of the operation is carried along rail-roads ; 
and the loaded carriages are drawn up the inclined 
plane a, b, by means of a jack-roll, or windlass, placed 
at a, where t ey are emptied into the boats at C. The 
next operation is to remove or cut out the step or bench 
of rack left at C. For which purpose, a temporary 
dam-head, made of deals, is placed across the canal at C, 
as high as the water, having clay at the back to prevent 
leakage ; the step a, C, is then cut out as low as the bot- 
tom of the canal, and upon remoying the giaacht 4 
dam, the water fills the canal to the forehead D, to whi 
point the boats navigate ; and the same operation goes 
on successively to any required distance, yiz. until all 
the coals or other eocalh of the district, pro josed to 
be laid dry,.and wrought by the mine or level, are in- 
tersected. 
When a coal-field if so situated as not to be rendered 

level free, the winning has to be made by means of ma- 
chinery. . 

In the early periods of mining, the drawing of water 
from the mines was most laborious, when either men or 
horses had to be employed ; and when this was the case, 
the mining operations were very limited both as to depth 
and extent below ground. | The chain and bucket 
engine was the most powerful of the machinery then 

employed, and when wrought with a water wheel, rais« 
ed a great quantity of water ; but the greatest depth to 
which it was applied, was from 40 to 50 fathoms. The 

machines or engines presently in use for the drainage. 
of coal-mines are, 

1st, The hydraulic. engi 
cranks and vibrating beams. aaht: 2 

2d, The common atmospheric steam-engine, invent- 

ed by Newcomen, known by the name of Newcomen’s 
engine. 

ne, or water wheel, with 

Mines of 

_—\—_— 

Winning : 
coal-field. 

Day level 
used asa 
canal. 

Prate 
COCXCIV. 
Fig. 8. 

Winning 
coal-field 
by mathi- 
nery- 
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in some in- 
stances even upon a superior 6 
have been made to improve this en 

wired 
the 

in the steam cylinder. 
the single and double engine of Watt have 

been applied in a different manner from that before 
stated; it had occurred to colliery engineers, that it 
would be.a great improvement in the pumping steam- 
engine, to throw aside the great and massive lever 
beam, which in some instances exceeded ten tons in 

of the piston, and so alternately. Mr. Woolf has ap- Woolf's 
iple of Trevethick to steam-en- 

the principles of Watt's engine, and these engines of g'n¢- 
plied the highly elastic steam 

combined principles are now much used in draining the 
very deep and heavily-watered mines in Cornwall. 
Some of these engines work with a pressure of more 

“apna: se wy eas < lama rachael a 

of the pit, ind dent! 
of friction, and the sie erties which has ie wef 
come at each incoming and returning stroke, at which 
points the whole power and movement of the pumping 
engine must be brought to rest, and ‘the direction 

win or 

ht; but the 

with the capital to be employed, and the vend or sale 
of coals which may be calculated upon, according to the 
state of the demand for coal ; it being very evident, that 
a limited vend will not, at the ordinary rate at 
whiah. dodla- se call eee auia ital being 
aoe in making a winning, either by a day level or 

machinery. . 
The depth of the winning having been determined 

upon, the manner in which a winning is made by a duy 
levet has been described We have now to state the» 

the probable ity of water which may be found, 
which last. Sulstes Uae neidsls of the working barrel of 
the pumps, — of country where coals are - 

thick’s 
steam-en- 

dou. £i 
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Mines of working by means of numerous winnings, the quantity of the pillars left in working the coal. As to the sizes Mines o 
Coal. of water which is likely to be found in a new winning of engine pits, the smallest should be ten feet diameter, _ Coal. 

Winning a ™ay be estimated from what is found in the other to admit the pumps to be placed in the lesser segment, —\— 
: ga peta: ei : ¥ 
coalfield, . Works adjoining; and it has been found from experi- and the coals to be drawn at the larger one, a8 in o¢a1 ge fi 

ence, that even in opening up colleries in new districts Plate CCCXC. Fig. 9, which is termed a double pit; Vain 
of coal fields, the water found in sinking is generally but if much work is to be done in drawing coals, and ocexe: 
such as can be drawn by pumps of from ten to fifteen particularly if the coals are large, it would be an eco- Fig. 9. 

Shape of 
engine pits. 

inches diameter, excepting in cases where the strata are 
connected with rivers, ‘sand-beds full of water, or 
marshy ground. pumps, and two for drawing coals, as in Fig. 10, which Fig. 1o. 

In cases where feeders of water proceed from rivers is termed 4 triple pit, it would require to be twelve feet 
or sand-beds, they can be prevented from descending diameter. If it is to be divided into four divisions, and 
the pit, and therefore the growth arising from these made a quadrant pit, as in Fig. 11. with one division Fig: 11. 
sources needs not be taken into the calculation of the for the pumps, and three divisions for ventilation and 
water to be drawn; and it is found in sinking pits, coals drawing, it would require to be fifteen feet dia- 
that although the growth which cannot by any means meter. These sizes of pits are regulated by local cir- 
be prevented from descending into the mine, may be cumstances, and by the output of coals proposed to be 
very great, and even so great as to exceed the power of raised. 
the engine for some time, yet as the extra flow of water In sinking engine pits, the first point is the mode Sinking 
frequently proceeds from the drainage of fissures, these of passing through the alluvial cover. If it is of a firm through 
gradually abate to a moderate quantity. An engine and dry consistency, the process is easy, whether the the alley! 
having eight or ten hours’ work drawing water each 24 depth be great or not. As all engine-pits require to be ee 
hours, is reckoned moderate and comfortable for a new 
colliery. In the course of years, as the workings ad- 
vance, many fissures are cut, and as the coal is exca- 
vated towards the crop, and approaches the alluvial 
cover, a constant increase of water is found, so that a 
colliery which has been long at work frequently be- 
comes very heavily loaded with water, and the machi- 
nery is required to go night and day. When a colliery 
is the loaded with the ordinary daily eoren of water, 
its situation is rendered dangerous and uncomfortable, 
to obviate which, the power of the engine is either in- 
creased, or additional engines erected. In practice, 
working barrels are seldom used of greater diameter 
than 18 inches, and in place of having pumps so large, 
many of the mining engineers prefer having two en- 
gines with less powers, and moderate-sized workin 
barrels, on account of the unwieldy nature of suc! 
heavy machinery, and the great extra tear and wear at- 
tending them. 

The extent of the winning to be made, as to depth, 
andthe power of machinery to be employed, having 
been determined upon, the mode of sinking engine pits 
has next to be described. 

First, When the depth is moderate, and the process 
comparatively very simple. 

Second, When the depth is great, and the process 
laborious and intricate. 

In any winning, the figure of the engine pit is a pri- 
mary consideration. In winnings of a moderate depth 
many forms are used, as circular, oval, square, octago- 
nal, oblong rectangular, and long-elliptical. 

In pits of inconsiderable depth, and where the allu- 
vial cover is of a firm and dry consistency, any shape 
thought the most convenient may be used; but in all 
deep pits, no shape but the-circular ought to be used. 
Indeed, when water requires to be stopped by tub- 
bing or cribbing, no other shape will do, the circu- 
lar shape being the only one which presents a uniform 
resistance in all points to the uniform and great -pres- 
sure of water—even the elliptical: shape, where there 
is but little difference between the two diameters, «is 
not suitable; it has been tried, and has always given 
way when exposed to pressure of any considerable 
degree. Besides, the circular shape renders the pit 
stronger in the shaft walls, and is likely to be less 
injured than any other shape, in the event of the shaft 
‘being shaken by a sit or crush arising from the failure 

nomy to have the pit wider than ten feet. When a pit 
‘is to be divided into three divisions, one for the engine 

particularly well executed, and every part of the work 
done in a substantial manner, the shaft which passes 
through the’ alluvial cover ought to be secured with 
masonry of jointed ashler, with the joints accurately 
bevelled to the centre of the circle which forms the area 
of the pit. The stones used are from a foot to sixteen 
inches in thickness, about a foot in depth, and of any 
convenient length. The pit is therefore begun, and 
sunk of a circular form, through the alluvial cover, of 
such an extra width as to admit the thickness of the 
masonry or stone cradling, as itis termed. When the 
depth is about 12 or 15 feet, the bottom is made 
level, and a ring or crib of oak or elm, about four and 
a half inches thick, and ten inches broad, laid in the 
bottom. Upon this the ashlar is built upwards to the 
mouth, and all the void betwixt the ashler and the earth 
walls firmly beat up with clay. The next operation 
is to sink again, keeping the sides about three inches 
inside of the perpendicular of the ashler walls, This 
sinking is carried down from three to nine feet, ac- 
cording to the consistency of the cover, and when the 
distance is fixed upon for another crib, the pit is widen- 
ed out at the bottom, so as to admit the second crib to 
be laid exactly in a endicular direction below the 
other; and when this crib is laid in its place, about 
three or four feet in breadth is taken out from one of 
the sides, and in this a pillar of ashler is built resting 
upon the lower crib, and supporting the upper one. 
The same thing is done on the side immediately oppo- 
site, and then at the other quarters of the circumfer- 
ence, after which the intermediate spaces are widened 
and built up. - In this manner the pit is sunk until the 
rock head is found,when it is made level, and the lower 
part of the ashler rests upon it. When stones can- 
not be easily procured, hard bricks are substituted, ten 
inches or a foot in length, with a bevel to suit the ra~ 
dius of the pit. When ashler is built in stages, as be« 
fore described, the under building may be sometimes 
done with three pillars, and then filled up around ; 
but when no cribs are used, as is sometimes the case, 
very narrow pillars-are built up, to secure the mason- 
ry above. 

When the cover is not very firm, the stages sunk at 
atime, and built up with masonry, will not admit of 
being more than from two to three feet, and when the 
cover is of such a kind as not to admit of this mode of 
operation, a different plan must be-adopted. — - 
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the same as before described, the depth of cover passed Mines 

regulated ac- Se, 
masonry is —~v 

wards from the rock head in the same man- ree 

through and secured, each stage bein 
Se eee ity of the cover. ‘The 

ner as before described. 
It ee peters to place two strong logs of 

wood at the top of the pit, parallel to each other, and 
at a distance, equal to the diameter of the pit, resting 
on cross sills, laid upon the surface of the und : 
these are termed the hanging sets. From them the 
cribs or bars are suspended, and prevented from slip- 

ing downwards, by a few planks eon in a perpen- 
Sictlar direstion slong the of the bars, and to these 
planks each bar is nailed. 
When the cover is of soft mud, which is a common 

circumstance in many coal districts, it is passed through 
either by bars laid ae to each other, or, if this mode 
is “= found practicable, the operation of tubbing is re- 
sorted to. 

there is it attention —— in this operation ; for 
if the . it is sunk below the last placed bars, and not 

piles, from three to four feet long, into the mud upon 
— sides in face of the bars, which prevent the 

mud com 

When the =a is found to be so very soft that the 
of tabbing must be resorted to, a circular tub 

is formed of the requisite diameter. It is made of plank, 
from two to three inches thick, with the joints bevelled 
to the radius, inside of which are cribs of hard wood, 
placed at from two to four feet asunder, according as 
the circumstances of the case may require. The cribs 
are made of the best heart of oak, sawn out of the na- 
tural curve of the wood ; suitable to the radius, in seg- 
ments of from four to six feet in length, from eight to 
ten inches in the bed, and five or six inches in thick« 
ness. The reed of the wood rage bn with- 
out any twist or cross grain, for the greater strength 
and security of the work. ‘The of the tub is 
made from nine to twelve feet long, if the mud is of 
that thickness ; but if the mud is very thick, a succes- 
tion of tubs is placed one above another. The tub 
first to be used has the lower end of the deals made 
thin all around, and shod with sharp iron in the face. 
If the pit is i secured to a certain , then 
the tate ph rinse within the 

till it rests amo 
with iron 

is excavated. 
a 
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Mines of ner the tubbing is sunk, till the coveris passed through) framing over the excavation being cither supported by Mines of 
‘Coal. and secured. If the mud is uncommonly: soft, aa sea stays, or b adit which the pov 2A Coal. 

Winning a Pumps are used to draw the water, they must be hung is suspended. by makin No foundation. can be got x 
coal-field, With tackles, and not allowed to sink down so low as for the main pumping engine till the pit is. built up acai y 

the bottom of the tub, as they would not only be liable and the cover made quite secure. If towards the bot- oma 
to choke, but they would have a’ tendency to draw the 
mud from the back of the tubbing. It is therefore the 
practice to keep the bottom of the tub several feet in 
advance of where the workmen stand, and to keep 
about a foot of water upon the top of the mud. 
way the workmen stand upon pieces of board, to pre- 
vent themselves from sinking; and the mud is lifted with 
scoops or shovels under the water. If the mud is of 

In this - 

tom of the slope the water is likely to produce a run- 
ning of the sand, the slope is carefully covered with ~ 
compact turf, cut from a green sward, which, though 
a very simple remedy, is frequently quite effectual if 
applied in time ; for it has been found from experience, 

t if onee the bottom of the slope begins to run, it 
cannot be stopped in its progress, so that in a short 
time the whole labour of weeks may. be lost. Plate 

great depth, the tubs must be strengthened with addi- ‘ -CCCXC. Fig. 12. represents. a bed. of quicksand Prate 
tional cribs to resist the pressure. i resting upen.a bed of impervious. clay, w. clay cccxe. 

Quick- is the immediate cover of the rock, When in this Fig- 12. 
sands. 

The most. difficult operation in sinking, is when the 
cover has a bed or beds of quicksand init, or hasia great 
bed of quicksand from the surface to the rock head. 
This circumstance is, in all cases, productive of great 
additional labour and expence: In: the early times of 
mining, a quicksand cover formed an insurmountable 
obstacle tothe miner; and it is only within the period 
of a few years past, that the operation could be gone ins 
to with the hope of ultimate success. As'this is one of 
the most important points'in coal mining, and as very 
large sums have been lost by unsuccessfulattempts to 
sink through the sand, the different processes which have 
been adopted, and most approved of, will be’ now des 
scribed, so that a:distinct idea may be formed of them. 

In sinking a pit through any cover, the nature of 
which is not known, the first thing to be done is:to 
prove it by boring ; when that is done the plan of ope+ 
ration most suitable can then be determined on. 

Beds of quicksand are frequently found: covering 
coal-fields: upon the margin of the ocean, or by the 
sides of rivers. One of the oldest plans for passing 
through them, is by what is termed: casting-out ; this 
is still practised successfully. Ifthe sand lies: close to 
the surface, and does not exceed sixteen feet in depth 
to the underlying bed of clay or the! rock head, the 
pian of casting.out is adopted; if it is deeper than this, 
another process is required. When the depth is about 
sixteen feet, the first operation is to bring up a surface 
drain, as low as the situation will admit of, which, in 
most cases, from the flatness of the surface, is very lit- 
tle; then from the point where the centre of the pit is 
to be, a circular area is marked off, of such a width, 
that if the pit is to be twelve feet diameter inside 
when finished, the sand may be excavated: in the form 
of the frustrum: of a cone, having the sides sloping 
at an angle of 45 degrees, which slope is set off at such 
width as to uncover the impervious: clay or rockhead 
to the width of twenty feet. Im this case the mouth of 
the excavation would be about 52 feet in width. It is: 
of great consequence to’ carry ‘on this: operation very 
expeditiously ; in some instances’ from fifty to a hun- 
dred workmen are employed, and as much of the sand 
as possible is taken out by horses, carts, and: barrows, 
and laiJ at a distance. As soon asthe water begins 
to gather, sloping pumps are used, and the water never 
allowed to accumulate. When the slope renders: the 
using of carts and barrows no longer convenient, then 
the sand is thrown out by various means, such as by 
men from one stage to another, by trams and tram- 
rods laid along’ the slope, or by common: jack-rolls or 
witidlasses, ‘with ropes and buckets erected upon fram- 
ing, supported by tresses, * Horse-gins are also used, 
placediat a. distance from the pit; and when the water 
is very heavy, a small steam-engine is employed; the 

_ the moating of clay. 

case the elay is found, the first course of ashler stones, 
jointed. to the radius of the pit, is laid in a true cir- 
cular position in the centre of the area, and about a 
foot into the clay ; or in some cases where the clay is 
not very strong, a circular crib of wood is laid down ; 
upon this the ashler is built, and as each course of 
stones is laid, about. a foot or fifteen inches of well- 
wrought clay is. regularly beat all around the back of 
the building, and whatever water’ comes from the 
sand, flows up.at the back, and is allowed to.run over 
the Ahoy into the aon of. ee pit, in order to be 
pumped up.- As:the ashler and moating are. pre 
Simei: auras up, the space at. the back. is filled up 
with sand and. rubbish, until the pit is completed 2 
the top, and the surface made suitable for the opera- 
tions of the colliery. By this. plan none. of the water 
found in the sand goes down.the pit, but is kept back 
by the clay moating till. it finds.a natural. issue at the 
surface.. Ais the pit, aa the quicksand, 45 the ex- 
cavation afterwards filled.up,,c ¢ the ashler building; dd 

When this is done, the imper- 
vious clay is sunk through to the rock head, se- 
cured with ashler in the manner mentioned for sinking 
through compact cover. If the sand rests upon the 
rock head, and the rock be of a kind which is imper- 
vious to water, then the ashler is laid upon it as soon ° 
as a level foundation is made; but if it is a porous or 
jointed stone, it must be sunk through, until a.stratum 
impervious to water is found, from. which place the 
building and moating commence. : ‘ 

If the quicksand is deeper than sixteen feet, it is 
thrown out: in. the first. place to that depth, in the 
manner before described, and the additional thick- 
ness of sand. is passed through by means of strong 
frames of wood, at the back of which, sheeting-piles 
are driven down progressively as the sand is taken ont; 
but this mode of passing through sand. is uncertain of 
suecess, and is not in general practice. 

The manner of passing through mud. with tubbing 
having been before described, the same kind of opera- 
tion is applicable to passing through quicksand; and 
if the bed of sand is thick, it is passed through by 
what is termed a drop-tub, that is, after a number of 
tubs have been sunk by great weights, and begin to 
get body fast, so that they will not sink any farther, 
another set of tubs is let down through these, and 
continued till they reach the rock. ‘These tubs are 
constructed of such strength, as to resist the 
and be water-tight... If tubbing is judged to be 
too weak at the bottom for the pressure, an additional 
number of oak cribs are inserted. Downe, Bain T= 
tion, the bottom of the tub which is sinking is kept 
always a few feet lower than the spot where the men 
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tight as possib c, and next the pit the irregular join- Mines of 
ing is caulked with eakum, and fillets of wood fixed all Coal 
the way down on each site af the brattice ; ‘this forms WoT, 
a pit. : . coal-field. 
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When a pit is divided, so as to form three pits, it is 
sselibbe Gilbedla proche ¢0°Garn dha teahtten, as none of 
the buntons ‘stretch across the pit, the three which 
form the divisions meet, forming angles with each 
other near the centre of the pit ; and in order to give 
them stability and strength in their position, they do 
not lie across in a horizontal line, but have a rise 
the sides to centre of about nine po wae 

meet, and a three-tongued iron strap binds them 
capuluarte huaer taebehn each e. Fillets of 
wood are carried down the whole » not only at 

joinings of the brattice with the sides of the pit, 
ponte fetter foment si en 

it; and, for farther security, a of w 
Seanhle Giaiasstler-tobine ef-che st maida t) Ge 

immediately above; by this means a 
of carpentry is formed, having its 

ing upon tg of the couple of 
aroof. These buntons are on all sides with deals 
from top to bottom; and the ends of all the deals 
meet each other in the middle of a bunton. 
In quadrant pits the buntons cross each other in the 

centre of the pit at right angles, and are generally only let 
in about an inch intoeach other, in place of being half 
checked. Plate CCCXC. Fig. 9. is a double pit, A Prare 

pit, B pit for drawing coals; Fig. 10, is cecxc. the ine 
ple pit A the engine pit, B and C pits for drawing ¥ 

; ae 11. is a quadrant pit, A the engine pit, 
ventilating furnace, C and D pits for draw- 

methods now described, being such as are 
in ‘the practice of mining when sinking through 

cover, securing the sides of the pit, and dividing 
pits by brattices, it must be remarked, that seve. 
of these processes are attended with such im- 

, that it is only in districts where great 
profit are made, = fn they can be attem 

poe is at Newcastle and See ae bebe ay 
greatest capitals are em , and where 

very expensive methods of or through quick- 
sand are adopted and prosecuted with vigour and 

ine-pits are now sunk in winnings of 
collieries made fromt the depth of 20 to 150 fathoms, 
that is, with pits having one set of pumps, to those 
having five sets, the operation, though in most of the 
circumstances the same, is very different as to labour, 
difficulties, expences, and skill required. In winnings 
of a moderate depth, if the water found in the cover 
is kept from descending the pit, the feeders found in 
the rock are allowed to flow dente: In deep winnings, 
the most minute attention is paid to prevent any water 
from descending, by methods to be deseribed afterwards. 

i 

at 
iat 

about six inches thick and nine inches indepth, are As 75 fathoms is reckoned rather beyond the aver- 
fixed in a horizontal position across the pit; they age depth of winnings or of engi pits in Great Bri- 
are placed at opamp ip tere tain, and a6 embraces three sets of 
stances, sometimes at t a each mps, by i is operation, we describe also 
other, and at other times ie are twcar Chive fa thet the ieetedna s, of one and two sets. 
space. These buntons are all placed in the same per- As soon as the pit is sunk to such adepth that the Sinking 
a an deals of an inch and engine must be applied se ef the water, the first with 
thick are nailed, having their joints close; and set of mps is Jet down the pit; these are termed pups. each length of these deals takes in the half of the wp- the sinking set, they are jointed with strong flanges per and under bunton to which it is nailed. In deep and bolts, a jointing of lead of about half an 

ovat ep Be LO hen next 18 Cos veral ing them during the $8 vered with deals in the same way, the joints made as of sinking, as they must rest on the bottom of the pit, 
4 
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Mines of and be lowered gradually as the rock is, blown up and 
Coal. wrought away. The common practice in pits with 

Winning a ON¢ or two sets of pumps, and where the sets are of 
eoal-field. 

Priate 
eocxer. 

_ Fig. 1. 

no great size or weight, is to have two shroud-laid 
ropes or cables, named ground ropes, of abundant extra 
strength to meet casualties and heavy strains., These 
ropes are made fast below the clack-seat door, and are 
passed up each side of the pumps, having a piece of 
service or lapping put round them, opposite tu each 
flange, to prevent their being chafed or cut; and a 
strong lashing of pliable hand line acts as a collar at 
each pump, which connects the whole pile firmly to- 
gether. The ropes are sometimes passed over two large 
pulleys at each side of the pit mouth, and several turns 
are taken round a strong circular post of wood, fixed 
deep and firmly.in the ground. As the pumps sink 
down, the ground ropes are slacked off or eased away, 
care however being taken to keep a considerable bear- 
ing upon them, so as to haye at least a fourth ora 
third of the weight suspended; this is a very rude 
and a very old plan, though still in practice. . This 
method is greatly improved by having strong five-fold 
tackles attached to the top of the ground-ropes, and 
the fold of the tackles passed round the post as above 
described ; by this plan the lowering is not only per- 
formed more correctly and easily, but the pumps can be 
lifted up immediately by applying the tacklefolds to 
erabs or capstans, In this process a caution is neces- 
sary while the pumps are lowering, that their flanges 
do not catch any of the timber-work in the pit, as the 
weight would not only break them, but endanger the 
lives of the men at the bottom. 

But the most complete and correct plan for lowering 
the pumps in sinking, is the following, which was prac- 
tised and brought into use by the Newcastle engineers. 
There are attached to the wind-bore, or suction-piece, 
two very strong ears, (see Plate CCCXCI. Fig. 1.)-hav- 
ing counterfort brackets upon the upper side; in 
each of these is a square hole, three and a half inches 
diameter, through which rods of iron are put and se- 
cured by a strong cotter at the under side of the ear. 
To these rods, U plates are attached ; these plates are 
fixed to wooden spears, six or seven inches square, ac- 
cording to circumstances, and are connected together 
with side plates, in the same manner as pump spears. 
These spears are carried up the sides of the pumps, 
and close to the flanges, until they are as high as the 
top of the sinking set of pumps, or a few fathoms 
higher. Under each flange of the pumps, a lashing of 
pliable rope is passed round both the spears and the 
pumps; this keeps the whole very firm and in a per- 
pendicular direction. To the top of the spears, U 
plates are fixed, having a large strong eye at top, to 
each of these eyes, a five-fold tackle is hooked, and the 
upper blocks or pulleys are suspended from strong 
wooden beams at the top of the pit. The tackle-folds 
pass upwards from the lower pulleys, over single 
pulleys at each side, and are hove upon capstans 
till there is an equal bearing on both tackles. To the 
arms of the capstans, sledges are attached with ropes 
or chains; these sledges are loaded with weights in 
proportion to the weight of the column of pumps, and 
as additional pumps are added, more weight is put in- 
to the sledges. e this very correct and mechanical 
arrangement, the sinking set of pumps, in the most 
gradual manner, and of their own accord, sink as the 
pit is sunk, and draw round the capstans. _ Before this 
method was adopted, the trouble, loss of time, and dan- 
ger attending the lowering of sinking sets were un- 

‘MINE. 
commonly great. As the sinking ‘set is constantly go- 
ing down, and the point for the delivery of the water al- 
ways varying: a pipe of the same diameter, as the pumps, 
but much lighter, is used, about eleven feet long, hav- 
ing a short pipe cast near the top, to which a oa; or 
hoggar of leather is attached, of sufficient length to 
an the cistern where the water is delivered. This 
is called the hoggar-pipe; and in the course of sink- 
ing, as soon as the top of the hoggar is upon a level 
with the top of the cistern, the hoggar-pipe is re- 
moved, a common pipe put in its place, and upon the 
top of this pipe the hoggar-pipe is again fixed. In this 
manner the operation of puking gots on until the co- 
lumn of pumps has reached either the bottom of the 
pit, or the place fixed upon for having another set of 
pumps. A, is the sinking set of pumps, a, a, the ears 
through which the iron rods pass connected with the 
‘spears ; b, 6, the spears; c, c, the lashings; d the hog- 
gar-pump ; e the hoggar; f, f, the tackles; g,g, the 

Mines of 
Coal. 

Winning a 
coal-field, 

single pulleys; h, h, the tackle-fold leading to the cap. 
stans ; 7 the pump spears. 

In a sinking set of pumps, the wind-bore or suction- 
piece, is not open at the Chen as in the other sets, 
which are fixed, but it is rounded and of a long form ; 
it is perforated with holes of from one to two inches 
diameter, where, besides the small holes, there is a 
large hole for admitting a man’s hand, in order that the 
cavity may be at any time cleared of rubbish which 
may gather within it. When the workmen are sinking, 
the large hole is filled with a plug, haying a projection 
of such length as renders it easily drawn at any time, 
the workmen have a number of plugs fo the small 
holes, and when the operation of sinking begins, the 
upper tiers of holes are plugged up, and the ingress of 
the water confined to the lower holes. By this plan, 
as the bottom of the suction-piece is kept in the bot- 
tom of the sump, or lowest part of the pit, the other 
part of the pit bottom is kept dry for the operations of 
the workmen, If the growth of water abates, more 
holes are plugged up ; if it increases, an additional num- 
ber of them are opened. When the operation of sink-~ 
ing is suspended for any time, all the plugs are with- 
drawn. in order to give full water way to the regular 
working of the engine; and as much depends upon keep- 
ing the suction-piece safe, where it is to vio- 
lent strokes from the blowing up of the er rocks, 
it is necessary either to wrap it round with old ropes, 
or to case it with staves of ‘soft wood, which will not 
easily split. It is further to be observed, that as in 
sinking, a vast quantity of air enters with the water 
every stroke of the engine, the pumps are filled with 
air and water together. ‘On this account, the engine 
is wrought upon air as it is termed ; and it is the object 
of the engine-keeper not only to.make the lifting stroke 
very slow, but so to regulate the movement, that when 
the stroke is completed, the engine may stop several se- 
conds before it makes the returning stroke, to.allow all 
the air to ascend. If the engine is working as a double- 
power engine, the same kind of halt must be made at 
the returning stroke. This mode of working the en- 
gine is now regulated either by water cataracts, or by 
air vessels attached to the of the engine ; ‘or in 
small engines, the working is regulated by a man upon 
the hands of the engine, when the improved regulators 
are wanting. As the working barrels are generally 
nine or ten feet long, and the full stroke of the engine 
from seven to eight feet, when at regular work, it is 
the practice to lessen the length of stroke in sinking to. 
about six feet, because as the pumps are constantly 
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em 4° with strong bolts, for the special purpose of their being Mines of 

the Feary ipp ings pueetast FG Ae water Coal. 
restricted row pit, or an ppen in them c 

i below ately the whole pat drawn up from the pe 
bottom, if necessary, and repaired; which operation 

: Fe 
t four could not be effected with the other kind of joints,. as 

the bar- they would not hang together. In the case where 
i atten. there is only one lift of pumps, the flange-joints are for 

ai pumps thesame reason used. The spigot and faucet sont 
four spears’and bucket are let four render the drawing of pumps one by one, and placing 

feet lower into the barrel, and this is done at the top and jointing them, a much quicker operation than when 
of the pit when the spears overlap, and are fixed late. the other joints are used. In general, the Operation 

} rally by screwed glands. : may be performed in less than a tenth of the time re- 
Columns of Wid catmaen dogth for a set or column of pumps quired for the other kind ; and it may be frequently of 
Pps. being from 25 to 30 fathoms, when this depth is at- great service to have the upper half of the lower set with 

tained by the first set, preparation must be made for spigot and faucet joints, if there is no risk of the water 
fixing the upper pit cistern, into which the upper set rising very quickly up the shaft, of which there is ge- 
of pumps is to be and into which the water of ly little danger after the colliery is opened up, 

: the second set isto be thrown. Ifa op ae sand- and a sufficient reservoir formed for the water. 
stone is found, a scarcement is left of the rock With regard to the mode of collaring the pumps in 
jectung about these fost into the pit, and ja formed, in the pit, keeping them steady, and in a true perpendi- 
the course of , into achin or strong bracket, to cular line, old ice is to have two buntons of 
support that part of the cistern upon which the upper about nine inches , and six inches in breadth, to 
set of pumps is to rest; and a few feet under it, pass close to the side of each pipe under the flange 
the pit is formed into its regular width. A recess is or joint. The ends of these are fixed into the shaft wall, 
cut into the side of the pit backwards from the brack- and the other ends rest on brackets fixed to the brat- 
oe Seer eae Ste wells the open ont of tice wall ; the other sides of the pipe are collared by 
pumps is to be placed. For the greater security of pieces of wood, named rackings, and in some cases 
the place where the rest, the recess is formed stretch only the breadth of the buntons ; or, if the pit 

face of the admits of it, one or both of them are fixed into the side 
and about of the shaft wall. The i ved plan, in order to give 

as much room as possible for the operations which are 
so frequently carried on in the engine pit where the 
pumps are, is to ix a strong bunton under the joint of 
each pipe; to which buntons the pipes are firmly at- 
tached by a collar of iron, with screws and nuts, as 
represented Plate CCCXC. Fig. 13. By this plan Pure 
there is much more room in the pit. cecxe. 

this mode of fixing the pumps is very suit~ Fis: 15 
able for all the upper sets of pumps, it is not so for 
lower sets, where, from accidents-to which they are 

such a liable, the pumps are sometimes to draw up_bodi- 
quality as not to be fit for ling a bracket, thena ly. The mode of fixing with buntons and ings is 
cross ton of wood is substituted, from one to three ore preferred in the lowest set, and the fixtures 
feet in breadth, and from two to four feet in depth, are so made, that if there is not time to remove the 

i of to be buntons and rackings, the whole may be hove - In 
into the sides of the cases where the buntons hold fast, they must be cut 

from two to four feet, away under water by chissels fixed upon loaded 
zu spears. 

cistern is placed, having a recess as before described ; With regard to the water which is found in sinking Ringing of 
sa, eight inches thick are placed into the through the several strata, in ordinary cases it is con- pits. 

se- «ducted down the walls of the shaft. If the strata are 
cistern is placed. of a firm consistency, a hollow ring is cut into the 

Although from 20 to 30 fathoms is the common sides of the pit in a spiral line down the shaft, and 
‘ of pumps, it sometimes is neces- when the ring can hold no more water, the water is 

r it much longer, when no {place can either conducted down in a square spout to the near- 
found in the shaft for fixing a cistern, on account of est pit cistern, or a groove is made in a perpendicular 

direction in the shaft wall, and a square box either in- 
foe 52 pee serted into it, flush with the sides of the pit, or it is co- 

alength vered with deal fitted tightly to the cavity. Similar 
; spiral rings are formed in succession downwards, and 

to use the sinking set of pumps for water conducted always into the nearest pit cis- 
depth, so that as soon asthe first tern. The improved plan is, to insert rings of wood 

f is or cast iron, flush with the sides of the pit, and the wa- 

Sistas of panei flood get by ecm and porpesdiccln igen, vl ht nader sin ea bald se of are et ges i ipes, until the under ring can hold no 
bolts, but te REL grastee, all the fixed sets more water. a oaabareagrecnd a py aga 
have spigot and faucet joints; and the joints are made ried in ipes to the nearest cistern, then a new set of 

by tarred flannel. But the rings is under these, and the water conducted. 
lower set of pumps of every engine has flange joints, in the same manner all the way down. As keeping 
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a pit dry is an important point, great attention is paid 
to the doing of it well. When it happens in an engine- 
pit that there area great many beds of coal found in 
the shaft, amine afew yards Jong is driven intoeach 
coal, anda bore put down from. one coal ‘to another, 
the wwater is gathered into ‘each coal, and descends 
through the bores'to the pit cisterns. 

The practice of keeping'the shafts dry, as now de- 
scribed, is very generally adopted in ‘Great Britain, 
when the pits are of a moderate depth, and when all 
the water found in sinking can be drawn by an engine 
of a moderate power. But in very deep pits, such as 
those in the counties of Northumberland, ‘Durham, and 
Cumberland, where they are from 80 to 150 fathoms 
in depth, the preventing of the water found in sinking, 
from being a burden upon the engines, is most care- 
fully attended to, and is one of the chief points in the 
science of mining. In this operation, much skill and 
resolute determination are displayed. The mode of 
passing through the cover, and the various modes for 
preventing the water from that source descending into 
the pit, have already been described. The next thing 
is to point out the plans which -have been successfully 
adopted for preventing the water found in sinking from. 
flowing into the pit,.and becoming a burden upon the 

Those strata which genetally produce the 
— feeders of water, are the sand-stones, particu- 
arly those of an open porous texture, or those which 
have very open cutters. Sometimes both these quali- 
ties are combined, and then the growth of water is un- 
commonly great. Several of the sand-stones are, how-~' 
ever, impervious to water, and almost all the beds’ of 
light-coloured argillaceous schistus or fire-clays, are par= 
ticularly so, being very close in their texture. But 
some of the sand-stones, though impervious to water in 
their texture, have wide and open cutters which pro- 
duce much water. Feeders of water are also frequent- 
ly found at the beds or partings betwixt two of the 
strata. Those strata which are impervious to water are 
said to be capable of turning water. 

While the sinking of one of these deep pits is going 
forward, a regular journal is kept of every part of the 
operation, and each feeder-of water is measured, not 
only after it is found, but daily, to find if its growth 
increases, abates, or is regular. The mode of measur- 
ing is by receiving the water into a vessel of 30 or 60 
gallons content, and finding, by a seconds watch, the 
time required to fillit. Three experiments of this kind 
are made at each trial, and the average time of the three 
entered in the journal. When the feeders of water in 
one or more of the strata sunk through, are producing 
such a quantity of water, as to:render the stopping of it 
back absolutely necessary, the first thing to consider is, 
whether any of the strata passed through under the 
feeders, are impervious, or capable of ‘turning water ; 
and if there are none, the pit must be sunk till a stratum 
of that kind is found ; then the strata are to be examin- 
ed upward, until a similar stratum is fixed upon. There 
are three methods of keeping back the feeders ; viz. by 
plank tubbing, iron tubbing, or by oak cribs, As the 
pressure to be resisted is the next consideration, it be- . 
comes necessary to explain its extent or limits. Toiil- 
lustrate which, Pig. 14 represents a pit sinking through 
the various strata, having a cover of sand with much 
water resting on the rock head. It is evident, from 
what was explained when treating of the forms of coal- 
fields, that each stratum sunk through in any pit, whe- 
ther near the surface, or at the greatest depth, rises in 
one direction until it meets the alluvial cover; for 

MINE. 
which reason, the :pressure of avater at the bottom of Mines of 
the tubbing which rests on ‘the rock:head, is as the Coal. 

depth of the water found inthe cover; and if astratum 
a is found to yield a. great quantity of water, and that pote 8 

the stratum 0 above, andthe stratum c beneath it, are 
impervious to water, ifithe s stratum a is twelve 
feet thick, and sno water found im ‘the strata 
through fromthe rock head, until:that depth which is 
supposed to becfifty fathoms fram the:surface of the wa- 
ter in the cover, )in‘thiscase,. the tubbing or .cribbing 
has not to resist *the pressure »of water of twelve feet 
only, but it must be made of strength sufficient to resist 
a column of water equal to a perpendicular altitude of 
fifty fathoms; ‘because the sstratum @ meets the alluvial 
eover at d, the fountain-head ‘from which all'the water 
found in sinking proceeds. Upon this principle, though 

‘no feeder of water was found of any magnitude until, 
the pit had been sunk 100: fathoms, if this water re. 
quired to be tubbed. off in.a stratum:only'three feet in - 
thickness, the tubbing would -require:a strength 
to the resisting of 100 fathomsiof pressure ; for although 
the water may only ‘come through the open pores of 
the stone, yet, when the water ‘is resisted,'these innu- 
merable'tubes act upon the tubbing withthe full effect 
of the whole hydrostatic column’; for it is found from 
experience, that ~whatever water occurs in ‘pits, or in 
the working of mines, proceeds from the surface. A 
clear understanding ‘of this prineiple is an essential 
pointin mining. Upon:this principle also, if the cover’ 
which rests-upon the rock-head is of impervious-clay, 
very little water will be found in \the strata; but if 
sand beds rest upon. it, or rivers run along it, the water’ 
willbe very abundant. E : 

From this view of the t pressure of water found 
in sinking, the tubbing: it off is an operation of the first 
consequence, 2nd requires much’ skill, attention, and 
ractice. Ifsseveral fathoms of ‘the strata are to be 

tubbed, in order ‘to resist. the flow of water, the pit has 
to be widened regularly to admit the kind of tubbing 
proposed to'be putin. |The greatest width ‘being 
required ‘for’ plank tubbing, and the least width for 
iron tubbing.. Fig. 15. represents a pit widened out Pyare 
for plank tubbing, where-a, a, a, a, are'the impervious cccxc. 
strata, 6, b, the porous strata yielding the water, the bot- Fig. 5. 
tom-of the recess c, c,; is made level, and as smooth as 
possible, by means of mason irons. ‘The same points are 
attended to in working off the upper part of the:recess 
d,d. In this operation, wedging cribs, spiking cribs, 
and main cribs are used ; besides the plank which forms 
the tub, a quantity of fine dry clean reeded deal is pre- 
pared for forming the joints, which is known by the 
name of sheeting deal. ‘This sheeting deal is always 
applied in pieces laid end-ways; that is, with the end- 
reed of the wood towards the area of the pit. As much 
of the security depends upon the tub being water-tight 
at its jointing with the rock, several plans have been 
adopted for this purpose, the most approved of is repre~ 
sented, Fig. 2, Plate CCCXCI. ; f 

In order to give room for the 

thin uniform stratum of oakum. «Upon this the wedg- 
ing crib d is laid, and neatly jointed to the radius of the 
pit, each segment trained exactly to the circle. At 
each joint of the segment sheeting deal is inserted. 
This wedging crib is about ten inches in the bed, and 
six inches deep. The space e, at the back of the crib, 
about two and a half inches wide, is filled with pieces 

of clean reeded dry deal, inserted end-ways ; and this 

lower wedging crib, the Putz 
recess is cut a few inches wider, as at c, from b to ¢ is ccexer. 
laid with sheeting deals allaround the circle, or with a Fig. 2. 
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of 5 wedged with one set of wedges all around; the rock head, then a wedging crib must be placed at Mines of 

Meo. thactwuhibeecond und third set in thoasme regular the top of the recess, and. firmly back-wedged, aa at the __ Cou —— r, the object being to keep the cribinaposi- lower wedging crib d. When this kind of tubbing is Wi, 4 
Winnioga 9 7 the sed in this ion com the plug hole is filled up, and the water ¢ tion. , the wedges used in oy ser tp + mers ug ; P» coal-field. coal-field, ‘On tr of dry clean fir very thin at. in qu rises and produces its full pressure. Although, 

comparison with their length, openings are made for from nature of the operation described, it might be 
entering the  epod of these wedges by a steel wedgi supposed that nothing could shrink even in the least 
chissel ; and the ing is continued regularly yet, as the pressure accumulates, the wood 
until the steel ‘dee chindlemansaecal opening ps hed joints are heard very distinctly creaking by the 
in the wood. By this ion no water can pass excessive pressure. From this it is evident that.no 
downwards by the back of the crib. The next opera- form but that of a circle could resist such a weight. 
tion is pends spiking crib, f, to the rock, about 10 or After the full pressure is obtained, it frequently happens 
12 feet from the lower crib, according to the length of that veins of water, not thicker than a fine hair, will be 
the planks to be used for the tubs. Thisspiking crib found springing from the sides of the tubbing ; these 
is about five inches square, and is only used for spiking generally up in a few days by the swelling of the 
the deals of the tub to it. They must, however, beset wood. When all is secured, sheathing deals, inch and 
true to the sweep of the it, as upon them the true cir- quarter thick, are nailed to the cribs all around the pit, 
cular figure of it. This spiking crib being not only to preserve the cribs from injury, but to make 
placed, the tubbing deals, &, are to be fixed. These are a smooth wall forthe ascending and descending baskets 
made of deals three inches thick, and about six inehes with coals. These sheathing deals are put on in regular 
broad, planed on all sides, and the joints wrought to perpendicular courses, and the but-ends meet flush on 
the true bevel of the eircle of the pit. Sheeting deals one of the cribs. 
are Jaid under the deal ends, and the tub deals are firm- The solid cribbing, executed with oak cribs only, and Solid crib- 

. ly set together, one by one, in a perpendicular diree- no tubbing deals, is a more complete piece of work bing. 
ends reaching to the middle of the than the former. If the pressure is great, they are 

iking crib f. Formerly these planks were fixed to formed three to four feet long, ten inches in the bed, 
p ogg, Ted Mig thar ep sorely oe and seven or eight inches deep, of the best oak, as be- 
were soon destroyed by corrosion, perticulerly when fore described. The first crib is laid down, and back 
there was any salt in the water, treenailsare now used, w , in the same manner as the wedging crib in the 
and found to be much better. When the planks are plank tubbing, with this difference, that it has been 
set around, and within less than three breadths of a found that when the wedging was made in lines paral- 

being closed, a plank is pleced on each lel to the sweep of the cribs, the immense pressure had 
a tendency, to press forward the lower part of the crib; 

in place of being bevelled, which leaves.a rectan- and it has been found from experience, that, if the 
i i i wedging is done in a diagonal manner, it is much su- 

lank is prepared so as just toenter by perior, and quite effectual. After the back wedging is 
i i p, completed, the next tier of cribs is laid down in precise 

is, by main force, and heavy mallets, driven flush position, having sheeting deal along the bed, and at 
each end joint, the perpendicular joints are overlapped 
in each set by the position of the next segments alter- 

. mately, so that the face of the cribs, with the jointin 
in cribs gg, are then to be placed as counter- of sheeting deals, has the appearance of ashler wor 

i A wedging crib is fixed in the upper tier, if next the 
top of the recess, and the back wedging completed, as 
before directed. Each crib is set true to the radius of 
the pit, and the back of it filled up with pieces of wood 

column of water to betwixt and the rock. When the whole space proposed 
At great depths they are laid close toge- to be cribbed is filled up, then the wedging of the joints 

er inereases asthe commences while the water flows by a plug hole at the 
tu have alwaysa bottom. All the horizontal and perpendicular joints 

bear equal- are gone over completely with one set of wedges ; and, 
cans of wedging at the in the same way,a second and a third set of recging is 

is laid close to the foot of done, till wedges can be no longerdriven. The face of 
; crib. Dur- the wedgings is then made smooth, the plug hole filled 

operation, the growth of water at the back of up, and the full pressure sustained. In this kind of 
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the tubbing is allowed to flow freely through a plug work, innumerable fine veins or filaments of water issue 
hole at the foot of the tabbing, until the whole opers from the wedgings, the water being forced through 
tion is completed. ‘The upper ends of the first set of the pores of the wood. Ifthese do not take up, addition- 
tub are then cut square, and level all around. al wedging must be attempted, till not a particle of wa- 
The second spiking crib J, is then fixed, and another ter can be seen issuing. In this piece of work, much 
set of tubbing s put around as the former, having ingenuity is displayed, and it reflects much credit upon the 

af) Whee was ammea the atic Ae teas! ete tied mode bbing f af. V is is eri are he thi of tubbing is by means of iron cy- | 4 
in, we deecribed . According to this linders cast into segments. These are different from lndere. 
plan, tubbing may be carried upwards to any height, the or sinking cylinders, because they are placed 
until the water rising at the back of it would ischarge picee sles a Wi eibonlas vosera of the pit tot ont itself into the reservoir above the rock head, as for them, The flange for the wedging joint is some- 
is done ; but if a tubbing of a few fathoms times toward the centre of the pit, but the improved is tobe formed in a recess at a considerable depth from method is to turn the flange inwards, Inthe latest 
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improvements of this plan, executed by Mr. Buddle, 
where there was a pressure of several hundred feet, the 
segments were six feet long, and two feet deep, an inch 
thick, counterforted with raised work on the ‘back ; the 
=: of the flange was strong, and supported by brackets. 
These iron segments of a cylinder are set true to the ra- 
dius of the pit ; and every horizontal and perpendicular 
joint has sh&ting deal in it. A wedging crib is fixed 
at the bottom, and the segments are carried regularly 
up, having the joints like ashler work. This kind of 
tubbing’can be carried to any height, “until the water 
finds an outlet at the surface, or strata containing wa- 
ter can be tubbed off, as by the other kinds of tubbing 
before described. A pit completed’in this manner pre- 
sents'a smooth shaft wall of iron, the flanges being to- 
wards the outside of the cylinders. In this work no 
screwed bolts are used for joining the segments toge- 
ther. Ina pit in the Newcastle district, '70 fathoms 
have been executed in this manner, under Mr. Buddle’s 
directions. 

When a thin bed or parting betwixt two of the stra-- 
ta which are impervious to water, produces much wa~ 
ter, or when the cutters or fissures in the strata do so, 
this water can be completely prevented from flowing 
into the pit by wedging,. for which there is a parti- 
cular method. In place of attempting directly to wedge 
the fissures, as was the former unsuccessful practice, 
the fissure is cut open with chissels, and made about 
two inches wide and seven inches deep, as represented 
Fig. 16. Plate CCCXC.; the lips are rounded off about 
an inch and half; pieces of clean deal are then driven 
in, the face of which comes no farther than, the con- 
tour of the lips; the whole is then firmly wedged, till 
all the water is stopped back. By placing the wedging 
back from the face, the rock is prevented from burst- 
ing during the operation, which always happened in 
the former process. 

In sinking engine pits, besides contending with the 
water, ventilation has to be attended to, on account of 
the-pernicious airs or gases found in the strata, and 
which at times come off in great quantities. These 
gases are carbonic acid or fixed air, and carburetted 
hydrogen or inflammable air. The first of these gases 
being heavier than the atmospheric air, sinks to the 
bottom of the pit, and filling it up like water, displaces 
the common air, until it flows over the mouth of the 
pit. This air instantly extinguishes flame, and de- 
stroys animal life. The other gas, being lighter than 
air, instantly ascends the pit, mixed with common air. 
If this gas is mucli diluted with the common air, the 
workmen suffer no inconveniency from it; but if pure 
and unmixed, it destroys animal life, or if mixed with 
certain proportions of common air, it suddenly explodes 
and burns the workmen. These gases will be parti- 
cularly noticed when the ventilation of mines is treat- 
ed of. 

In ordinary cases, while pits are sinking, the brat- 
tice walls produce a circulation, by the air descending 
upon one side and ascending by the other. If this 
does not take place, the circulation must be produced 
by fire rarifying the air. 

The most approved method is to cover the engine- 
pit area of the shaft with deals, having apertures for 
the pump spears and tackling to pass through, with 
hatch-doors for the men going up and down; near the 
top of the pit, and immediately under this scaffolding 
a tube of brick, at least three feet square, is carried in 
‘a horizontal direction, and connected with a furnace 
haying a high chimney with double doors, where the 
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MIN E. 
= ea enters to throw coals on the fire, as represented 

ig. 3. Plate CCCXCI. where a a@ are the double 
doors, 4 the mouth of the horizontal tube from the pit, 
¢ the furnace, d the ash pit, ¢ the furnace building 8 
feet high, arched with 
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rick, f the chimney, which nae 
is from 50 to 100 feet high, according to the draught cccxcr. 
required, from 8 to 10 feet square at bottom, and ta- 
pering upwards to three or four feet, inside measure. 
The chimney-wall needs not exceed nine inches in thick- 
ness, if built of brick, after passing the extreme heat 
of the furnace, which is about 12 feet high, where there 
‘is a lining of fire brick; furnaces of smaller dimensions 
may be sufficient, in cases where they are only to be 
used while the pit is sinking; but those of large di- 
mensions are suitable, not only for ventilating the pit, 
but the workings of the colliery afterwards. In some 
cases the horizontal tube is connected with the chim- 
ney of the engine furnace, with good effect, for the ope- 

‘ration of sinking. 
Another process is, that in place of covering the en- 

gine-pit area where the pumps are, as before described, 
to connect with the horizontal tube, deal boxes, having 
an internal area of from two to four feet. These are 
carried down the pit to within a few yards of the bot- 
tom,’ and produce a circulation of air, by being con- 
‘nected with a furnace at top; for as the air ascends 
through these pipes by entering at the lower part, the 
fresh air descends to supply its place. A temporary 
expedient is used in pits of a very moderate depth, by 
means of air boxes carried from the bottom of the pit 
to 12 feet above the surface, upon the top of which a 
hopper-shaped funnel is placed in a horizontal direc- 
tion, which being turned with its aperture to the wind, 
sends a supply of fresh air down the pit. This plan 
is of no use in deep pits, or where the gases are very 
abundant. If a great quantity of gas issues from one 
place in the pit, it is found expedient sometimes to con- 
fine it in a tube, and conduct it to the top of the pit, 
where it dissipates into the air. 

In those pits where it is proposed to draw a t 
quantity of coals, and with very considerable ere: 
it is the practice to widen them at the place where the 
ascending and desceriding baskets of coal pass one an- 
other, which is termed the meetings. If there are two 
or three beds of coal in the pit, there will of course be 
different places for the meetings, as they are placed at 
half-way betwixt the mouth of the pit and the coal 
which is working. The! common practice is to make 
the pit 32 inches wider in the middle, that is, 16 inches 
wider on each side. It is evident that these cannot be 
made when there is tubbing in the way; and if there 
are many beds of coal to work in the same pit, it is 
better to make the pit of sufficient width from top to 
bottom. r 

The stones and rubbish produced in sinking are 
drawn up with horse-gins, when the pit is not deep; 
but in all ite of any considerable depth, the rotatory 
steath-engine is used, and the workmen have now 
more confidence (as to their personal safety,) in these 
machines, than in the horse-gins, 

Fig. 3. 

Widening 
of pits at 
the meet- 
ings. 

The great collieries of Newcastle are frequently Neweastle 
wrought by one shaft, divided in the manner before system. 
mentioned, which serves as an engine-pit and coal-pits, 
and by these the whole ventilation is carried on to an 
extent altogether astonishing. This system is followed, 
on account of the immense expense which requires to 
be laid out upon a pit of this kind, an expense amount- 
ing in some cases from L.40,000 to L.80,000, includ- 
ing the machinery. In general, however, the collie- 
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ble in the natural history of coal, that the stratum up- Mines of 
on which coals generally rest, is an argil or fire clay _ Coal. 
of various hardness, from the tenth of an inch to many pao 
feet in thickness. When coals rest directly on any oan” 

<*> shapes, other pavement, some trouble or dislocation of the stra- 
- or ottagon, they are about eight feetindiameter; when ta is generally the cause. ‘ res 
rectangular, they are eleven feet long by five feet A stratum, bed, or seam of coal is not in its texture 
‘broad ~The long elliptical pits are eleven feet long by one uniform solid mass, nor is it always of a homoge- 
seven feet wide. neous re wont Like the other ee it 

Common Common pits are in general easily sunk after the rock is divided and intersected by what are named partings, 
_ ~ipits. head is found, and the cover secured, particularly backs, cutters, reeds, or ends. There are two chief 

when the growth of water is such that no tubbing is partings in a coal, the one at the pavement, the other 
uired. The process followed is to drive a mine to at the roof; these partings are the lines of separation 

the 
3 where the pit is intended to be, and having betwixt any stratum and the adjoining one ; sometimes 

spot above ground from a survey made, the it is only a fine line running horizontally, and scarcely 
rock head, a bore is put visible, in other cases it is very distinct, and composed 
all i ge Fe st as down the water descends, of either a dry powdery matter, or of clay, of about a 

which aids the ventilation of the pit. rae oy twelfth or an eighth ofan inch in thickness. Be. 
lar pits, a small counterfort or bracket of rock is sides these chief patings at the roof and pavement, 
st each corner, termed a pane, which strengthens the there are subordinate partings found in the bed of coal 
sides of the pit, and renders the sinking or a parallel to -these, and sometimes very numerous; 
the pits easier. When the alluvial cover is secured by these vary in thickness from a line scarcely visible, to 
masonry of ruble work in square pits, it is the practice a parting of even more than half an inch. These parte 
to throw arches of ashler stone in a vertical direction ings in coal are generally composed ak oragem 4 
at every three or four fathoms distance. These strength- fibrous substance, named mineral carbon, which is soft, 
en the sides against the lateral pressure. and when touched blackens the hands very much. It 

Securing In the course of sinking, if any soft strata are is to be remarked, that, this substance, though soft, is 
the shaft ied ceubiohsbevecsnba-clemianshing-on-deren's Geb deals never found in the backs or cutters of the coal. These 
wi wall, a recess is cut out betwixt the firm eae er partings, backs, or cutters, are delineated in Fig. 4. Plate Prare 

the lower and upper side of the soft strata, and walls of CCCXCI. where A, B, C, D; E, F, G, D represent cecxct. 
substituted, either of brick or of stone; and if a portion ofa bed of coal, the parallelogram ABDC the !'s- + 

beds of greenstone occur, or any very hard rock which parting at the roof, and EFG the parting at the pave- 
will not wall smooth, but which, in blowing with gun- ment; ab, bc, de, and ¢/the subordinate or intermediate 
powder, leave angular projections, such strata re- partings; gh, it, 1 m, the backs; op, pq, rs, 3t, uv, 
quire to be down an extra width, in order to and v wm the cutters; from this it is evident that a bed 
admit of masonry to form smooth sides. In all cases of coal, according to the number of these natural divi- 
great attention is necessary to have the shaft walls as_ sions, is divided and subdivided into various sized solid 
smooth as possible, that is, free from all projections and figures, of a cubic or rhomboidal shape, according to 
hollows, in order that when coals are drawn up with the rectangalar or oblique direction of the divisions to 
etencboieteedenancditmoiomandens one another ; the partings are always parallel to the 
perpendicular as possible, otherways, if touch, roof and pavement, excepting where there are troubles 

j dag thrown first to the one side and then to the in the strata, and the backs cross the partings at right 
other, and continue a destructive oscillation, both in angles to their planes, But though cutters are found 
the ascent and descent, and do much injury to the sometimes running at right angles to the line of the 
Ney aye dey mad Where hutches are made of backs, they more frequently cross them obliquely ; so 
deal, the injury ced is uncommonly great. that in the one case the figures formed are rectangular 
When the workmen ride the shaft in going and return- solids, in the other case they are solids of a rhomboidal 
ing to their work, the greatest attention must be paid, form. 
in order to have the shaft walls not only smooth, — Besides these common divisions in the coal, there 
but all the friable strata secured, because in deep shafts are occasionally found accidental divisions in various 
avery small bit of stone falling from a height directions, but generally in a line somewhat in the di- 

the head of a man fatal. In some shafts, rection of the backs, and passing like them from roof 
the various kinds of clay to pavement; these are termed leips or backs, 

from to on account of their glossy surfaces, which have no te- 
or nacity as to each other, and are the occasion of mis« 

; for the same cause fortunes, some of them fatal to the workmen. When 

| § 
some pits are built with brick or ashler from the bot- the backs, cutters, and partings are good, as the 
eal saan miners term oe: greatly aid their labour in 
* Various processes in working working thie’ coal icularly where the 
bringing to market, have now to be detailed. coal is stron and wotlie Mige? ae of lee im- it 

_asone of the various strata of a coal field, portance in the soft caking coals, such as are found in 
~ , the north of In strong coals, where the di- 

like the leaves of a book ; the stratum which rests imme- vse ae god they are teed back and end coals, 
Sevely nit Sneed ee and they break out pieces of quadrangular form, 

the the in with smooth planes, and ce comparatively little 
some districts, the thill, The terms roof and pavement waste coal, or dross, in the burning coals ; 
are very appropriate, as the one is the roof or ceiling but where the } ings, backs, ona ceeyike bad, 
to the miner immediately above his head, and the the coal is injured in the working, and much 
ee ie thet ons whic is walks, It is very rematkae culm is , which is of little or no value, When 

2x 
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Mines of the partings are bad, the coal is said by the miner to 

Coal. have neither roof nor pavement ; and when the cutters 
are irregular, the coal breaks in that direction very 
much serrated, or teethy in the miner’s language. 

Besides these chief and regular divisions, there are 
innumerable cracks and fissures crossing one another, 
so that when the coals are broken with force, the frag- 
ments are of a cubic form, particularly in open burn- 
ing bright coal, named on that account cubical coal, in 
place of rough coal or cheary coal, as formerly. On 
the other hand, the coals named splint coals (slate 
coals) have few of these cracks, but have a slatey frac- 
ture parallel to the roof and pavement of the coal. 

Tons of With regard to the tons of coal of 20 cwt. each, con« 
coalin an tained in an English or Scotch acre, the weight of a 
anal cubic foot of coal varies from 75 to 80 pounds ayoirdu- 

pois, which gives a range in the cubic yard from 18 
cwt. to very near aton. In practice it is common to 
reckon the cubic yard 18 ewt. which is exactly half a 
hundred weight for each inch in height of the square 
yard; upon this principle a coal three feet four inches 
in thickness contains a ton in every square-yard of the 
area, hence an English and Scotch acre of this thick~ 
ness contain the following weight of coals: 

Tons. 

4840 

6084 

From the above quantities, there falls to be deduct- 
-ed the proportion of coal to be left in pillars, besides 
an allowance for waste, before the exact produce per 
acre can be ascertained ; from the above data, the quan- 
tity of coal of any thickness contained in an acre, may 
be very easily calculated, but the calculations must be 
corrected according to the kind of coal and peculiari- 
ties connected with it. 

When the engine-pit is sunk, and the lodgment 
formed, the next thing to be done in collieries of a 
moderate depth, and where a number of pits are to 
be sunk for drawing the coals, is to run a mine in the 
coal to the rise of the strata, or a cropping from the 
engine-pit to the second pit. Where inflammable air 
abounds, the primary 
lation for the safety of the workmen; but as this is 
an intricate and important point in the mining opera- 
tions, the opening up of a colliery will be described, 
where only carbonic acid or fixed air is found; where 
there is little danger, and where the means of ventila- 
tion are of the simplest kind. In many mining dis- 
tricts, the second pit sunk to the rise of the engine- 
pit, is named the bye-pit, that is, the pit farther up. 
The mine which is carried from the engine-pit to the 
second pit, may be 6 or 8 feet in width, and is either 
carried in a line directly to the pit-bottom,'or it is 
carried at right angles to the backs or web of the coal, 
until it is on a line with the pit where a mine is set off, 
upon one side to the pit bottom. This mine is carried 
parallel to the backs, or as nearly so as possible, till 
the pit is gained. Fig. 5, Plate CCCXCI. repre- 
sents this operation; A the engine-pit, B the bye-pit 
or second pit, AC the mine run at right angles to the 
backs, CB the mine set off tu the left hand parallel to 
the backs. Mines which are carried in this direction 
at right angles to the backs, or parallel to them, are 
the best, because the pillars which are formed next 
them are in equal areas, stronger than pillars form 
ed by the sides of mines, which are driven oblique 
to the backs and cutters, particularly if they are of an 

Dip-heaad 9PER kind. The next operation is to drive the dip- 
head or main-levels from the engine-pit bottom, or 
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coal, 

An English acre. . 
A Scotch acre 

Pate 
ecexcl. 

Fig. 5. 

levels. 

int of attention is the venti- 

MIN E. 
from the dip hand of the backset immediately adjoining Mines of 
the engine-pit bottom; for this work the best colliers Coal. 
are always chosen, as the object is to drive the mine =." 
in a true level direction, and that independently of Working of 
all sinkings or risings of the pavement. This mine is a, 
generally not more than six feet wide in coals of or« 
dinary thickness ; the rule is, to have upon the dip- 
side of the mine, a small quantity of water, like that of 
a gutter, so that it shall always be about four or six 
inches deep at the forehead upon the dip-wall. In 
coals which have a great dip, the water may be eight 
inches deep; and in very flat coals from two to three 
inches will be sufficient ; for this reason, that if the dip 
is 1 in 3, then the water which is § inches deep will be 
in breadth 24 inches, whereas in a coal dipping 1 in 
12, the water 3 inches deep will be in breadth 3 
feet. When the level is driven correctly with the spes 
ecified depth of water, it is said to have dead water at 
the forehead ; the miner, therefore, in this operation, 
pays no regard to the backs or cutters of the coal, 
but is guided in his line of direction, entirely by the 
water, which he must alone attend to, and that with- 
out regard to slips or dislocations of the strata which 
may throw the coal up or down. In Fig. 5. the coal- Prare 
field is a portion of a bason, from which it is evident cccxcr. 
from what was before stated, that if the shape is uni- Fig: 5- 
form and unbroken, and if any point is assumed a dip- 
ping from the crop as D, the level lines from that. point 
will be parallel to the line of crop as DE, DF, and the’ 
levels from any point whatever a dipping, will be also 
parallel to these ; therefore, if the cout fick is an entire 
elliptical bason, the dip-head levels carried from any 
part would be elliptical, and parallel to the crop. _ If, 
owever, and which is more commonly the case, the 

coal-field is only a portion of a bason formed by a great 
dislocation or slip of the strata, as represented in Fig. 
6, where aa ais the crop, and AB a slip of great mag-" 
nitude, forming another coal-field on the side C, then 
the crop not only meets the cover, but is cut off by the. 
slip at A and at B. If, therefore, any point is assumed, 
as D, for an engine-pit, the levels from it will proceed. 
ina line parallel to the crop, as Dd, Dc, and the level 
on both sides of the engine-pit will be cut off also by» 
the slip AB. In this Figure, the shaded part is the 
breadth or breast of coal-field won by the engine-pit: 
D: what is not shaded is termed the under-dip coal, 
and can only be wrought by one or more new winnin, 
towards the dip, according to circumstances Had the 
engine-pit been placed at the point E, close to the slip 
AB, it would have drained or won the whole of that 
coal-field, and no level mines could be driven, but a 
common mine run from E to B, and from E to A; 
which mines, in place of being level, would have a mo 
derate rise from E to B and from E to A, where they 
would terminate with the coal where the crop meets 
the cover. In such a case, these mines are not carried 
close to the slip, but a few yards to the rise of it, in or- 
der to leave a barrier or chain wall of coal to support 
the superincumbent strata, which are ready to give 
way at the fissure of the slip where all the strata are 
disjoined and dislocated. 

The third general. case as to dip-head levels, is when 
the coal-field is a portion of an inverted bason, as Fig Fig, 7. 
7, where aaa is the crop of a coal, and B any point, 
assumed for an engine pit to make a winning. In this 
case, the dip-head levels will proceed from B to c and 
from B to 6, parallel to the crop, till they are cut off 
either by a slip AC, or reach a trough, where the coal 
rises in different directions. In extensive coal-fields, 
which are in general lying fair, if a conical swelling of 
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Fig. 9. 

MI 
poy ony ary ee) considerable extent in 
the = the - i 4 

. Having thus stated the pace iples upon which 
‘Bn bed levels are carried in regular of 
coal mining, it will be to exemplify the effects 

intothe dip; whereas, when a swell occurs, 

nishes, the level again turns to the rise. In 
ee oe or a sharp angle, is never 
made in the mine walls, but the course is pursued by 

eeps too much to the rise, he will pro- 
duce what is termed lost level ; and, if ,the lost level is 
not recovered, the breadth of the breast of cval-field 
won will be made narrower, which is a loss, as the 

of recovering lost level is often v: t. 
Fig @r oo Saab lovel shies 

fill with water, the proper level.is regained 

py Lig ape Jagd sdlape japan cis ore- a piece commencing at 
d. By this error, the triangle of coal Bd, dc, c B, is 
lost in the winni ; and to correct this error, the true 

i essively for years, when at 
last the breast of coal-field ag evidently much 
RC a dear FE necessity be re- 
gained, whi ires years of labour, and y great 
expence, all of which might have been saved soe 
any orl pene ager bara ye saiglie Acng 
head correctly, particularly in deep winnings, is 
a point of the very first importance. They ought tobe 
kept clear of all stones, rubbish, and sediment, as these 
tend to cause loss of level, by damming the water, and 
throwing a greater it at the fore-head. than 
would be if the level was clear and patent. Wherever 
the roof is bad, it ought to be firml eet ae 

be- 
> dip- 

rent kinds of fair lying coal-fields, the to be pur- 
sued when dikes, slips, and dislocati ad nly a. 

ig. 9 represents a coal-field won 
aa is the crop, and the double 

ing east and west from the engine-pit- are 
head levels. B and C are two dikes traversing 

and dip direction, but which do 
not throw the coal either up or down. When, therefore, 
the dip-head level is obstructed by the dike B, and 
found to be of that kind which neither throws the stra- 
ta up or down, then the level is carried through, as re- 
presented in the Figure, when the coal will be found 

other side at d. Upon the level proceeding to 
dike is found, oo the coal ; but 

N E. 
as the extent of this downthrow is not known, a mine Mines of 

through the dike, but _ Coal. 
—“—o 
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is carried level course, not on 
several fathoms farther forward, as tof, where a bore is 

t down, and the downcast proved to be ten fathoms. .4,), 
This ing the case, and if the coaldips 1in8, then 8 x 10 
is 80, which shews that if a level mine is run in the 
strata in a direction parallel to the dike, or nearly soa 
cropping as gh, the coal will be found at 4, and the 
distance will be 80 fathoms as above calculated, provid 
ed the coal keeps the same dip and rise as formerly. 
The dip-head level then from h eastward in 
manner as before directed. It must, however, be ob- 
served, that though the stone mine and effect of the 
downcast have thrown the dip-head level SO fathoms a 
cropping, the breast of coak from the dip-head to the 
crop is not narrowed, as the coal upon the east side of 
the dike will be found to go southward, at least as much 
farther than the crop upon the west side of the dike, 
as represented in the Figure. 

In proceeding with the dip-head level westward from 
the engine-pit A, the slip & is found throwing down the 
coal and other strata. A mine is carried forward to J, 
and a bore put down where the slip is ascertained to 
have thrown down the coal 5 fathoms, hence 5x8. 
gives 40. Therefore if a mine is carried dead level a 
cropping from m, the coal will be found at m, the dis- 
tance from m to nm being 40 fathoms, providing the dip 
of the strata continues same ; and, in this case, the 
crop of the coal extends 40 fathoms farther a cropping, 
as ted in the Figure. The coal having been 
found at n, the dip-head level from n- to 0, 
where an upthrow slip is found, but the extent of 
the upthrow unknown. Sometimes the coal is search- 
ed for, by mining upwards for a few yards; but the 
common practice is to run forward a mine a few yards, 
and bore upwards, as at p, where the coal is found to 
be 10 fathoms up ; then 10 x8 gives 80. If, theretore, 
a stone mine is carried dead level through the strata a 
dipping, the coal will be found at r, at the distance of 
80 3s from q, supposing the dip to be the same as 
formerly. But a the dip-head level is carried a 
dipping 80 fathoms, no additional breadth is gained to 
the breast of coal, as the crop is thrown an equal 
extent back, as in the Figure. From r the dip-head 
level sto s, where a downthrow slip is found to 
be 4 fathoms ; 4x8 gives $2. A mine is therefore set 
off a cropping fom ¢, but in place of running 32 ta- 
thoms ere the ceal is intersected, it is found at the dist~ 
ance of 20 fathoms at u, which shews that the coal is 
dipping 1 in 5, in place of 1 in & as formerly, This 
slip runs-out, or comes to nothing, as it is termed, in 
the crop, consequently narrows the breast of coal 20 
fathoms. Had the dip been rendered less, su 1 
in 20, then it would have required a mine of 80 fa- 
thoms in place of 20 fathoms to intersect the coal, and 
it is ble that the breast of coal would have been 
broader, but this depends u the. situation of the 
slip towards the crop. When the dip-head level, as at v, 
meets with a slip throwing down the coal; and if upon 
cutting forward, the coal is troubled, the mine must be 
continued still forward, till the strata are found lying 
regular. In the example given, there are. 5 slips or 
dislocations very near one another; throwing the strata 
at one time up, and at another down, but only a tew 
feet in extent. If es Ud the point w, the coal 
is not found by a either up or down, and if 
no clear view can be formed of the. coal-field in that 
direction, it may be necessary to explore the field by a. 
series of bores put down from the surface, In the Fi« 
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Mines of gure referred to, examples are given of the effects pro- 

duced upon the line of direction of the dip-head level 
by dikes and slips, and the modes practised in passing 
them ; but as these slips and dislocations lie in every 
direction as to the dip and rise of the coal, there are of 
course very various modifications of the examples given, 
to enumerate which would be of little use, although 
the example given appears to be a coal-field much 
troubled, as it is termed. We have seen in practice 
coal-fields even with more numerous dislocations. On 
the other hand, we find coal-fields lying fair and regu- 
lar to a very great extent. 

If, in working the coal from dip to rise, slips or dis- 
locations of the strata occur, they are passed over in 
several ways, according to the size of the slip. 

When the slip is only a few feet down to the rise, 
the coal is regained at the face of the slip by an open 
cutting like a trench, named a‘hassan; but when it is 
several yards down, and not exceeding the depth of 
25 feet, an inclined road or mine is made down the 
face of the slip, or at such an angle as may be most 
suitable for bringing up the coals ; and in order to take 
away the water, a syphon is sometimes used in place of 
a pump, as the column of water to be raised is less 
than the pressure of the atmosphere; for although wa 
ter will rise over a height of more than 25 feet by a sy= 
phon, it runs feebly, and will not discharge much 
water. The long end of the syphon is ‘carried down 
the slope of the coal towards the engine-pit, where 
the discharging orifice is immersed in a trough of wa+ 
ter, each end is furnished’ with a stop-cock, and at 
the neck or highest part of the syphon, an upright pipe 
is attached, upon the top of which is a funnel, and a 
stop-cock below it. These syphons were formerly 
made of lead; but the mode of joining cast-metal pipes 
air-tight being so effectual, syphons are now made of 
that metal. 
When a slip is of considerable magnitude, it can be 

levelled out by a cross-cut mine, begun sufficiently to 
the dip. These cross-cut mines are made of a size 
sufficient to allow the coals being brought down 
through them to the pit bottom. When the coals are 
very fiat, and the running of cross-cut mines may not 
be judged expedient, the coal is regained, either by 
cutting a sloping mine, or by sinking a pit clear of the 
rise or slope of the slip, to the coal. Sometimes the 
water is drawn up in pumps connected with machi- 
nery at the top of the pit, or is drawn by machinery 
wrought by men, horses, or steam, by which means 
the coals are also drawn. Of these plans there are 
various modifications, according to the magnitude of 
the slip, and its particular direction as to the dip and 
rise of the coal. When the slip is of great magnitude, 
it is frequently judged expedient not to attempt to 
connect it with the established fitting, but to make a 
new fitting for the coals on the other side of the slip, 
the slip serving as a complete barrier betwixt the two 
coal-fields, which in many instances is an important 
matter to attend to, on account of the water. When 
the slip is up to the rise, which is not a common oc- 
currence, the operation of corinecting the coals on the 
other side of it with the main workings is very simple, 
as there is nothing to do but updrift a mine to the 
coal, and then open it out to a proper width for a pit. 
By this pit the water descends, and the coals are low- 
ered down by a machine, with a rope-barrel regulated 
by a brake, by which the descending loaded corve 
draws up the empty one alternately. This mode of 

lowering coals to a lower level is very applicable in Mines of 
many cases. ' Coal. 

As soon as the crop or rise mine is run to the second “~~ 
pit, in winning a colliery, and the dip-head levels ex- pe 
tended from 30 to 80 fathoms on each side of the en. ° “*” 
gine-pit bottom, the colliery is ready for working, or 
for producing an output of coal ; but, before pr ling, 
an important point has to be settled, viz. the manner in 
which the mines are to be conducted, so as to insure, 
as far as possible, Ist, The safety of the workmen ; 
2dly, The prosperity of the work; and 8dly, That a 
given area of the coal-field be made to yield the greatest 
possible proportion of the coals contained in it. 

In the mining practice of Great Britain, there are 
four different systems of working coal mines, viz. 

1st, Working with pillars and rooms termed post Different 
and stall, where the pillars are left of such proportion systems of 
to the coal excavated, as is just sufficient to support coal works 
the superincumbent strata. mg. 

2d, Working with post and stall, where the pillars 
are left of an extra size, and stronger than is judged 
to be requisite for supporting the strata, with the view 
of taking away a considerable proportion of each pil« 
lar, as soon as the regular working of post and stall is 
completed in the colliery. rf 

8d, Working with post and stall, or with rooms or 
boards comparatively narrow, and very large pillars or 
rather walls of coal, whereby an uricommonly lar 
proportion of coal is left, having in view, that as soon 
as the colliery is wrought to the extent of the coal« 
field in this manner, to work back towards the pits, 
taking away, if possible, every pillar completely, and 
allowing the whole superincumbent strata to crush, 
and follow the miners as they retreat. 

4th, Working the long way, or the Shropshire me- 
thod, which is to leave no pillars, but to take out all 
the coal progressively, as the work goes forward. In 
this method the superincumbent strata crush down, 
and creep very close to, and even over the heads of the = « 
workmen. : ‘ 

In practice the post and stall system is applied in 
the working 6f coals of every thickness. The Shrop- 
shire method, or long way, is more generally applied 
in the working of thin coals. -When the thickness ex- 
ceeds six or seven feet, this mode of working has not 
yet been found practicable. 

When a colliery is won in the manner as before de- 
scribed, the next importarit matter to be considered, is, 
By what plan of working the coal will that coal in 
particular, and the coal-field in general, produce the 
greatest quantity of vendable coals from a given area, , 
having in view all local circumstances, and also the ' 
future as well as the immediate interest of the coal 
field ? : 

The local circumstances may be ranged under the Local cir- 
following heads: cumstan~ 

ist, That the lowest coal of the winning be wrought °° 
in such a manner as not to injure the working, or the 
value of the upper coals which may be in the coal 
field ; but if this evidently cannot be accomplished, the 
upper coals must be wrought first. 

2d, The texture of the coal, as to hardness or soft- 
ness, and whether the backs and cutters are numerous 
or not, open or close. By 

8d; The kind of pavement upon which the coal 
rests, whether it is soft or hard; and, if soft, whether 
it is only a few inches or several feet in thickness. 

Ath, The kind of roof, whether it is good or bad; 
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producing & creep. Fig. 11. Mines of 

represents and a hash, with the’ Foot __ Coal. 
stratum bending down before it falls at a. and) 

~ With ah to the proportions of coal wrought, to 
the area left in pillars for support of the superincum- 
bent strata, where all the coal intended to be wrought 
from a given area is taken at the first working, it va- 
ries from four-fifths to two-thirds; and in a general 
view these are about the proportions in the present Proportion 
practice pursued under the system, when the depth of coal 
does not exceed 70 fathoms; but as the losing of a wrought. 
-third of the whole area of coal is a great proportion, 
the superior mode of working, as stated in the 3d sys- 
tem, ought to be adopted. 

The rule for calculating the proportion of coal 
wrought to the area left in pillars, is as follows: It 
is termed calculating the proportion wrought of a win- 
ning. Fig. 12. represents a small jon of the pil- Pure 
lars, rooms, and thirlings, formed in a coal-field. @a cccxct. 

MIN E. 
’ werkt preg ies 

Working 
. of coal. 

-upon the rock head. 
.. 6th, The situation of rivers or collections of water 

with the coal field, particularly if these are 
‘crop of the coals. 

upon the coal field, whether they are likely to 
be injured by any mode in which the coal is 
pogo they arm in view the thickness of the 

surface and the coals to be wrought, 
of the bed or beds of coal. 

When conl-fields have been wrought in a district of 
~eountry for a considerable period of time, the expe- 

gained by the miners directs them how to pro- 
ceed in similar circumstances, and therefore, in mines 

Sup. Fig. 12. 

General 
rules, 

nected with 

opened up in new districts, it is difficult to lay down 
specific rules for the very various circumstances con- 

a coal-field ; und although general rules 
laid down, it may require don of experience, 
trial of many modes, ere the best system can 

be determined upon. 
The prow general rules are useful in determin- 

ing the mode ing coal. 
Ist; If the coal, pavement, and roof are of ordinary 

hardness, the pillars and rooms may be proportioned 
-to each other, ing to aay ents the su- 
peri it strata, al coat 
 aegmerrtor reer se the first working, as 

; but if the pi are to be wing- 
of an extra strength, 

struction of the pillars, termed a crush or sit, in which 
the roof sinks to the pavement, and closes up the 
work. 

When pillars are left having too small a base, though 
~ Saethoneenaler but resting on a soft 

, the'wure consequence is, their sinking into 
the weight of the superincumbent 

hs ve Wy chap ver all i 
shutting up the roads, 

and deranging the whole econom S 

are two rooms, J the pillars, c the thirlings. 
the rooms 12 feet in width, the thirlings the 

same width, ard the pillars 12 feet on each side. Add 
the face of the pillar to the width of the room, =24, 
add also the end of the pillar to the width of the thir- 
ling, = 24, then 94% 24 = 576—then the aréa of the 
pillar, 12% 12=144. And as 576, divided by 144, 
gives 4, the result is, that a fourth of the is left 
in pillars, and three-fourths wrought out. d, ¢, f, g, 
is one winning, atid g, ¢, &, 4 anothér. From an in- 
spection of the figure, the workings of a coal-field, if 
regular, resolve themselves into caesar areas, 
having the pillar sitiated in one of the angles. 

As the backs in the coal do not generally lie at right 
angles to the dip and rise of the coal, but rather ob- 
lique to that line, the rooms or boards are begun or 
broken off at the dip-head level, so that the backs of 

~ the coal cross the sidés of the boards at right angles. 
This by sothe is termed working right upon the plane 
‘of the coal, others term it right upon the web ; but if 
Cutters ate more distinct and open than the backs, 
then that direction is termed the plane, and the boards 
are said to be wrought upon the end plane, or simply 
on the end, or in a level-course direction. 

In forming the 

and cutters are very distinct and numerous, it is of im- 
pares to work the rooms at right angles to the 

cks, and the thirlings in the direction of the cutters, 
however oblique these may be to the backs, as by this 
lan the rooms are conducted with the greatest regu- 
ity with regard to each other, kept equidistant, 

and the pillars of a given area are the strongest when 
formed by this mode of working. 

At the same time, it must be undetstood, that it sel- 
dom happens that a back or a cutter is found exactly 
at the place where a pillar is formed; but that is of 
no consequence, as the shearing or cutting made by 
the miner ouglit to be in a line parallel to the backs 
and cutters. This ise system is particularly ne- 
cessaty, where pillars are formed upon the calculation 
of just supporting the incumbent strata, or when 
they are made a little stronger, to be winged after- 
wards. This preciseness is dispensed with where im- 
miense pillars or walls of coal are left in the first work- 
‘ing, with the view of taking out the whole afterwards, 
At the same time, even in this system, the working of 
the rooms with their sides parallel to the cutters, is the 
‘best method of kee the rooms at distan- 
ces from each other, so that betwixt each there may be 

7 

pillars, and carrying forward the Formation 
boards with regularity, particularly where the backs of pillars. 
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lars are formed without attending to the above plan, 
their sides will intersect through the backs and eut- 
ters obliquely ; and when the weight begins to bear 
upyn them, and are winded by the air passing 
prengh the waste, large wedge-shaped pieces of coal 
all off: ; 

It frequently happens that the dip-head level, in its 
course, intersects the cutters at a very oblique angle. 
In this case, when rooms and pillars are set off, the 
face of the pillar, and width of the room, must be mea- 
sured off an extra breadth in proportion to the ob- 
liquity, as in Fig. 15. Plate CCCXCI. . Without at- 
tention to this, much confusion and irregular work is 
produced ; on which account, the pillars are always 
formed much larger than in the common. workings ; 
besides, it isa general rule to make the first set of pillars 
next the dip-head level, even where there is no obliqui+ 
ty, much stronger, in order to preserve the dip-head 
level from being injured by any accidental crush of the 
Strata. 

Having thus described the manner of arranging the 
rooms and pillars. the various systems of working coal 
have now to be explained. ; 

Fig. 13. shews one of the simplest modes of working 
coal. A is the engine pit, B the bye-pit, or No. 2. pit, 
CD the dip-head levels, always carried in advance of the 
rooms, E is the rise or crop mine, also carried in ad- 
vance. ‘These mines not only open out the work for 
the miners in the bed of coal, but, by being in advance, 
give plenty of time for any operation which may be re~ 
quired. if these mines are obstructed by dikes or hitches. 
In this example the rooms or boards are wrought from 
the dip to the crop; the leading rooms, or those most 
in advance, are those on each side of the crop mine E: 
all the other rooms foliow in succession, as represented 
in the figure ; consequently as the rooms advance to the 
crop, additional rooms are begun at the dip head level, 
towards C and D. If the coal is found to work better in 
a level conrse direction, then the leading rooms are next 
the dip-head level, and the other rooms follow in suc- 
cession, In this manner, the rooms are carried a crop- 
ping in the one case, till the coal is cropped out, or is 
no longer workable; and, in the other case, they are 
extended as far as the extremity of the dip head level, 
which is cut off either by adike or slip, or by the boun- 
dary of the coal-field. As to additional pits, these are 
placed at such distances from each other, as will best 
suit the economy pursued in working. | When the 
winning is under 60 fathoms in depth, and the sinking 
of pits is of little expence, they are numerous ; but when 
they are deep, and attended with very great expence, 
one shaft divided into two or more pits can be made to 
work out a very extensive coal-field. 

In very deep winnings of from 80 to 200 fathoms in 
depth, ihe first workings are carried forward with 
rooms, pillars, and thirlings, but under a very different 
arrangement, both on account of the great depth of the 
superincumbent strata, the enormous expence laid out 
in sinking a pit, and the order, regularity, and _strict- 
ness of discipline indispensibly requisite for ventilating 
the mines, preserving the lives of the workmen, and 
prosperity of the whole establishment. In these deep 
winnings, the same general system is followed, as stated 
regarding dip-head levels, and crop mines, exceptin 
those peculiarities connected with the ventilation, whic 
will be treated of separately. In the early practice of 
working deep collieries, the system was to work with 
pillars considerably stronger than was conceived neces« 
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tain proportion from each, securing themselves from the 
falls in the roof by prop-wood, or they sometimes 
wrought the heart out of a pillar either in the one di-- 
rection or the other, and sometimes in both directions. 
Though the size of the pillars and general arrange- 
-ment of the work, were laid out with the view of tak. 
ing out a great proportion of the pillars ultimately, yet 
it frequently happened, that, before the workings were 
extended to half the proposed extent, some part of the 
work gave way, and produced a crush; but the most 
common misfortune was the pillars sinking into the 
pavement, and deranging the whole economy of the 
work. When either a crush or creep commences under 
such a depth of strata, it is almost impossible to stop its 
progress ; the pillars thus sunk into the pavement are 
Jost. But if a crush or creep did not take place during 
the working of the colliery, and the working of the pil- 
lars commenced, a crush or creep is expected very soon 
to come upon the weakened pillars.. In this case it 
frequently has happened that the pillars, in their entire 
state, had not strength to keep back the crush, and 
therefore it overran the pillars, making the workmen 
abandon the work, and escape for their lives. In this 
manner, also, much coal was Jost. If the crush or creep 
was not so violent as this, it frequently was resisted for 
sometime by the strength of the pillars, but it was im- 
practicable to resume the work close to the creep ; and 
therefore a great breadth and stretch of pillars had to 
be left as a barrier betwixt the crush and the next set 
of pillars which was to be wrought. In this manner 
were collieries carried on, and an immense proportion 
of the coal lost for ever. This loss amounted in many 
cases to no less than a third, and, in some instances, 
even to a half of the whole area of the coal-field. This 
great loss of coal was not only making an uncommon 
sacrifice of mineral property to the mine-owner, and 
to all concerned in the working of it, but the loss was 
great in a national point of view, as the coal thus left 
under-ground was lost to all generations. An ime 
provement, therefore, in the system of working deep 
mines became a great desideratum, and many plans 
were brought forward by mining engineers of the 
greatest experience. 

workin, were carried on to the full extent proposed, Coal. 
the workmen might eR a Ot illars at the greatest “—~v 

distance from the pit ; and either work a cer- pipe 

Besides the Joss of coal by the system before men- - 
tioned, there was another great evil which required 
also to be corrected. In carrying on the workings of 
an extensive colliery or coal-tield of one or more hun- 
dred acres, the whole area or extent of the coal-field 
was one continued range of rooms and _ pillars, .com- 
municating with each other without any divisions or 
barriers of coal left across the workings, excepting 
when formed to counteract a crush or creep already 
begun, or to strengthen the waste adjoining a slip or 
dislocation of the strata; the consequence of this syse 
tem was, that if a crush or began when the 
workings were much extended, they over-ran very 
frequently the whole of the pillars, and were only re« 
sisted by the whole coal at the wall faces, so that the 
ventilation was entirely deranged, the roads leading 
from the wall faces. to the pit bottom shut up and rene 
dered useless, and the recovery of the colliery by 
means of new air courses, new roads, and opening up 
of the wall faces or rooms, attended with uncommon 
expense and danger, Even when the pillars stood 
well, this system had other very great inconveniences 
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pr pers. lation was obstructed, no idea could be formed where with the rooms aa in regular to the rise ; His Wp 3 

se 

the cause was likely to be found, there being instan- 
ces of no less than thirty miles of air courses in one 
colliery ; and if from such an obstruction an explosion 
of the gas took place while many workmen were em- 
plored along the extended wall faces, it was altoge- 

impossible to form any judgment where the mis- 

points of coal mining. 
men who, to a know be science, add pa- 
tient perseverance, resolute determination, contem 
of danger, and unwearied application ; nor =p 
qualities called only occasionally into action, they are 
required every day of their lives, while they direct the 
operations of extensive and deep mines, w inflam- 
mable air abounds. 

failed to correct 

a pannel fully wrought out, where all the coal is nearly 
got, the loss being in general not more than a tenth in 
place of a third, or a half under the old system. By 
this improved plan, the pillars of a pannel may be 
wrought at any time, as may best suit the economy of 
the work. In this system, the pillars are made very 
large, and the rooms or boards narrow—the pillars be- 
ing in’ general 12 yards broad, and 24 yards long; 
the boards four yards wide, and the walls or thirlin 
cut through the pillars from one board to another, only 
five feet wide for*the ventilation. In the figure, the 
rooms are carried from the dip to the crop, and the pan- 
nel walls act as barriers thrown round the area of the 

nel, which prevents the crush of the superincum- 
bent strata from overrunning the adjoining pannels. 
When the pillars of a pannel are to be wrought, a 

workmen cut away the farthest pillars, prop-wood is 
set up betwixt the pavement and the roof, in a per- 
pendicular direction, within a few feet from one ano- 
ther, ss represented by the dots, until an area of above 
1000 square yards is of pillars, having a thick- 
ness of strata, perhaps more than 130 fathoms, hanging 
clear and unsupported, excepting at the line of the sur- 

tem of pan- the evils attending the working of and extensive rounding pillars; this is termed working the goaff. It 
a. — where inflammable air abounded, and as one of must however be remarked, regarding the prop-wood 

Fig. 1. 

before-mentioned, 
invented and brought forward, by Mr John Buddle, of 
Wallsend Colliery, Newcastle. is system) the result 
oop Ra ad “ey 4 , and of much study, has, 
under his immediate direction, been put in practice 
with a success equal to his most ine and is 
now adopting by the mining engineers in the north of 

system of Mr. Buddle’s is named pannel work- 
ing, because in place of the colliery, or winning of a 
coal-field, being carried on in one extended area of 
rooms and pillars, it is divided into quadrangvlar pan- 
nels, each pannel containing an area of from eight to 
twelve acres; and around each pannel is left a solid 
wall of coal of from 40 ta 50 yards in thickness ; 
pon cobeag pannel walls, roads and air courses are cut 
in to work the coal contained within the walls. 
In this way, all the pannels are connected 
to roads and ventilation with the shafts 
for the more immediately distinguishing 

or pit; and 

i ion of the colli 

He iit di 
: 

viz. within the wal particu- 
Fig. 1. Plate CCCXCII. represents a 

iery, laid off with four pannels, according 
method ; and in order to render it as 

the line of the boards is at 
a or level course of the 

; pit, divided into three pits, viz: 
itand two coal pits; one of tha woah tae 

is the downcast, by which the atmospheric air descends 
to ventilate the works, and the other coal pit i 
cast shaft, at the 

5 rh 
ui Pa fF 

which is here used, and in many other places of the 
pit-workings, that it can have no effect in sup 
the weight of the whole superincumbent strata, which 
is uncommonly great. The only use of prop-wood is 
to prevent the bed or stratum which forms the roof im- 
mediately over the workmen’s heads, from falling down 
and killing them ; 2 paren having shewn, that be- 
fore proceeding to take away another set of pillars, it 
is necessary to allow the last made goaff to fall. The 
workmen then proceed to draw the props, which is a 
most hazardous i a pred they begin at the far. 
thest props, and k them down one after another, 
retreating always amongst the remaining props. Dur- 
ing this operation, the roof-stratum begins to break by 
the sides of the pillars, and falls down in immense 
pieces, This = not Rav eee nen the scm for 

persevere drawin retreating, until ev 
is olen down ; and iftny Props pone firmly fixed by 
the ure of the roof that they will not drive down 
with the force of heavy mauls, they are cut through 
with axes, the tiga — it cowardly to leave 
a single in the goaff. en ev is drawn, 
the park aka retreat betwixt the pillars Er nafety ; the 
roof then falls in large tabular masses, and each supe- 
rior stratum, in succession, bends down towards the 
middle of the goaff, and then breaks. The workmen 
then proceed to cut away the pillars next the sides of 
the goaff, setting prop-wood, drawing it, and retiring 
in the manner before described, until every pillar of 
the pannel is removed, — small parts of pillars 
which require to be left under erous stones, to se~ 
cure the retreat of the workmen. While this operation 
is going forward, and the goaff extending, the superin- 
cumbent strata having an enlarged area without sup- 
por pr poes appre farther up ; and when stron 

of are breaking, the noise of the rend- 
ing of the mass of rock is very loud, and the sound 
very different from any thing the ear has been accus- 
tomed to; at times it is loud and sharp, at other times 

e Working 

of pillars, as at I, is first begun upon; and as the the goaf. 
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very loud, but hollow and. obtuse; this last. kind of 
sound the workmen very emphatically term thud- 

Spr g a6 feed 1 
[t is the opinion of the most eminent of the New- 

castle engineers, who have had the greatest experience, 
that when goaves are wrought under very deep cover, 
the rupture of the strata does not in general con- 
tinue up to the surface, but that the upper part only 
bends down a little. As the pillars of the pannels are 
taken away, the pannel-walls are also wrought pro- 
gressively backward to the piirbatiom, so that by this 
operation, only a very small proportion of the coal is 
lost. This is, as far as can be judged, the very best 
method of working such coals as those at Newcastle, 
taking into consideration their great depth from the 
surface, their comparative softness, and the great abun- 
dance of inflammable air. It is evident, that the larger 
the pillars and pannel walls are in the first working, 
the greater will be the security of the workmen, and 
the certainty of taking out in the second working 
the greatest proportion of coal, This system is appli- 
cable in many instances through the collieries in 
Great Britain; by it the saving of coal is uncommonly 
Freats compared with any of the post and stall plans. 
hough we may view this. wonderful operation as one 

which shews in a strong light the bold and determined 
Spirit of man, even in the mechanical part of the ope« 
ration, where the massive rocks are reft and torn to 
pieces over the head of the miner, a more difficult and 
delicate opergion has to be attended to during the 
process, that is, in conducting atmospheric air to the 
workmen to counteract and carry off the excessive 
flow of hydrogen gas, which issues from every quarter 
ready to destroy them, as will be noticed when treat- 
ing of ventilation; se that man may be considered in 
this case as contending with the elements of nature, 
which are every moment ready to. overwhelm him, 
The consideration of these circumstances shews the 
importance and nature of that charge, which devolves 
upon a mining engineer in these deep and very dan- 
gerous collieries. 

Under the fourth system of coal-mining, is that 
named the Shropshire method, long way, or long wall. 

This system was first pursued, in Shropshire, but 
the name of the person who had the merit of inventing 
it is not known; the. plan must.at first, have been un- 
commonly hazardous, though now it, is reckoned as 
safe, if not safer for the workmen, than the.other sys- 
tem with rooms and pillars. 

The object of the Shropshire system is to begin next 
the pit-bottom pillars, and at once to cut out every inch 
of coal progressively forward, and allow the whole su- 
per ecamrns strata to crush behind and over the 
eads of the workmen. This system is confined chiefly 

to coals which are thin, and very, seldom practised 
when the coals are seven feet thick; from four to five 
feet is reckoned the most favourable thickness, for go- 
ing on comfortably, when attended with ordinary cirs 
cumstances, as to the kind of rvof, pavement, &c. 
When a pit is sunk toa coal where, this method is to 

be adopted, the first consideration is, the situation of 
the coals which lie above the lowest one sunk to; if 
they are near to one another, it will be most expedient 
to work the upper coal. first, and the others in succes- 
sion downwards; but if they are about eight fathoms 
or more apart, with strata of strong composition be- 
twixt them, the working of the lower coals first will do 
no injury to the upper coals, excepting the breaking of 
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‘When coal much easier wrought. operation is, be- 5 i gun by working in the pshire plan, the dip- Ca 
levels are driven in the usual manner as before dea.” 
scribed, and very large pit-bottom pillars. formed as 
represented Fig. 2. Plate CCCXCII, Along the rise-Prate 
side of the dip-head level, chains of wall er. long c¢cxct 
pillars are also formed, from eight. to ten yards, in ¥'8-* 
breadth, and only mined through occasionally for the 
sake of ventilation, or the forming of new roads, In 
other instances no pillars are left upon the rise-side of. 
the level; but in place of these, buildings of stone are: 
formed four feet broad in the base, and. nine or ten 
feet from the dip-side of the level; and although the: 
roads are formed nine feet, wide at first, they are re« 

duced to half that width after the full pressure of the 
strata is upon them. When these points are secured, 
the. operation of cutting away the whole of the coak 
commences. The place where the coal is taken, a’ 
is named the gob, or waste; and gobbin, or gob stuff, 
is stones and rubbish taken from the coal, pavement, 
or roof, to fill up the excavation as much. as, possible, 
so as to prevent the crush of the superincumbent strata 
from to Sa heavy falls, or following too hard, upon 
the workmen. Coals which are wrought in this man 
work easiest, according to the way in which the wid- 
est backs and cutters are, as explained in the post and 
stall system; and, therefore, inthe Sh ire method, 
the walls are, sometimes in one direction and, some= 
times in another, the. mine always turning out the best 
coals when the open backs or cutters face the work= 
men. In many cases, when an immediate poe 
output of coals are wanted, the walls are carried for~ 
ward to the rise and also level course.on each side of 
the pit. As roads must be kept through the crushed 
strata, the miners in the first place cut away about 15 
feet of coal around. the poder pillars, and along 
the upper sides of the dip-head chain- walls; and, at 
the distance of nine or ten feet carry regular build~ 
ings of stone three feet’ broad; with props set flush 
with the face of these, if necessary. As. the workmen 
proceed forward, they set small pillars of roof or pave~ 
ment-stone in regular lines with the wall face, and 
sometimes with props intermediate. In other in« 
stances, two, and sometimes three rows of props are 
carried regularly parallel with the wall-face, the: front 
row being at the distance of four feet from it; as: the 
workmen proceed forward, all the back row’of props 
are drawn, the space adjoining them having been pre- 
viously filled up with gobbing. These props are 
placed again next the wall face, so that the process of 
drawing and setting the props goes alternately forward 
every day. _ When the roof is strong, fewer props and 
stone pillars are placed; but when it is they are 
set very thick. ‘Fhe intention of the props is for the 
security of the workmen to keep up the roofstone; 
they have no effect in resisting the crush of the super- 
incumbent strata. When the gobbing is scarce, and 
the roof strong, it has been found a good plan to form 
the gobbing into wastes, which is, that in place of 
leaving the gobbing at a distance from the roof, to 
form it into long heaps at right angles to the wall-faces, 
as represented Fig, 5. where a is the roof, 6 the pave- Fig. 5. 
ment, c the gobbing, andd the wastes. As the pressure 
comes on, the gobbing spreads out, and the wastes 
are made narrower; yet they frequently remain so 
open, as not only to form air courses in case of necess 

wiemunens 
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The coal, when ire in the Shropshire method, 
workmen very differently from the 

post and stall eres i a each man has his own 

three companies. 
coal along the whole 
ing always at least 3 feet, and 
five as they 

divided into «paces of from 6 to 8 yards in length; and 
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holer’s work is completed. The next set of men who suc- 
ceeds the holers are the getters. These begin at the 
eee nat ta the centre, and drive out the gibbs 

then set wedges along the roof, and 
Pe each division of coal p' ively ; or, if 
the roof is very bound, the coal is blown down with 
gunpowder. It frequently happens, when the roof hasa 

parting, the coals fali down the instant the gibbs 
are struck, which renders the work very easy. The 
getters are relieved by a third set of men, named butty- 
men, who break out the coals into pieces of a proper 
size for sending up the pit, and have the charge of turn- 
ing out the coal from the wall face to the ends of the 
roads. When this is done, they build the stone pillars, 
fill up the gob, set the trees, clear the wall] faces of all 
obstructions, set the gibbs, and have every thing clear 
and patent for the holers recommencing their work. 
If the roads are to heighten, by taking down the roof, 
or lifting the pavement, these butty-men perform this 
work also, build forward the sides of the roads, and se-~ 
cure them with props when necessary. When both 
pavementand roof are hard, and the coal above 4 feet 
thick, a greater proportion of coal is lost by securin 
the waste, than when the pavement is moderately hard, 
or the roof easily taken down, as these afford plenty 
of ing. Frequently nothing but the large pieces of 

are taken out for the market, all the smaller parts 
of the coal and culm being required for the gob, besides 
a ion of the great coal. for the small pillars, 
When a coal has a following or roof stone, which comes 
regularly away with the coal, this renders the work 

, and saves much coal ; and when it happens that 
a soft bed of fire clay is found a foot or two under the 
sole of the coal, the holing is made in it, and the stone 
betwixt the holing and the coal benched down, which 
serves for pillars and gobbing. By this plan all the 
vendable coal is saved. 

The chief caution required in the management or 
conducting the Shropshire method, is the off-break 
from the pit bottom and levels, to produce the first 
break of the strata; the more the waste is filled with 
gobbing, the less is the risk of any misfortune to the 
works orthe miners. When the superincumbent strata 
are strong, with thick beds of sandstone near the coal, 
the waste will sometimes advance many yards before 
the break takes place ; and when it commences, which 
is known by the great noise heard over head, the 
greatest care is required, to prevent the crush makin 
a break, or fleeing along the face of the whole oe 
which sometimes happens. This is termed the mall 
coming in; that is, the strata come down along the 
whole line of the wall faces, and shut up every o 
ing. The consequence of which is, that the faces have 
all to be opened out again along the line of the break, 
and to the rise of the broken rock face. if, during the 
course of the ordinary working, when the crush comes 
regularly and progressively forward, care is not taken 
to keep the gob well and regularly filled up, in the man- 
ner already mentioned, the coming in of the wall is al- 
most the certain uence. 

As to the setting of props, and the building of pillars 
in this work, ifthe roof and pavement are Boek very. 
strong, the pillars of stone are built as usual, but not 
made very firm by any kind of wedging ; and in place 
of setting the props firm betwixt the roof and pavement, 
it is of advantage to place under each a bit of stone, or 
small piece of waste wood, the object here not being to 
resist the absolute pressure of the strata, but to keep up 
the roof stone for the safety of the men, until the strata 
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press down and rest upon the gob ; for if, in this case, 
small pillars of coal were left in the working in place of 

Wortlig of built pillars, or the props set very firm, the consequence 
coal. 

PLate 
COCKCI. 
Fig. 3. 

Thin coals, 

would be, that the instant the least pressure came for- 
ward, the coal pillars would fly to pieces, every prop 
would be instantly broken, the roof come down, and 
the workmen be killed; whereas, by the pillars and 
props yielding gradually, until the gobbing receives 
the pressure, all points are kept right, and the props 
are’ saved for farther service. In Shropshire, some 
collieries use a great proportion of cast-iron props. 
This plan is a saving, when an iron work is connect- 
ed with the colliery, that when a prop breaksit is recast 
at little expence, but in ordinary cases the expence will 
be found too great. When props will not drive out by 
applying the force of heavy mauls, a long chain with a 
hook is provided, the hook is fixed to the bottom or 
top of the prop, and the other end, having a small hook, 
is doubled up to form an eye or loop, which is passed 
over a strong lever of iron or wood, the point of which 
resting against a firm prop, gives the workmen great 
power in wrenching the other prop from its place. 

Another modification of the Shropshire method, is 
for each workman to have from 6 to 12 feet of coal be- 
fore him, with a leading hand man, and where every 
workman follows in succession like the steps of a stair: 
If the coal has open backs and cutters, this work goes 
on very regularly, as represented in Fig. 3, Plate 
CCCXCII. where the leading hand is at a, next the 
crop, and 6, b, &c. are the wall faces of each work- 
man, A the pit, B the dip-head level. In this case the 
roads are either carried progressively through the gob, 
orthe gob is altogether shut up, and the whole of the 
coals are brought down the wall-faces, either to the 
dip-head level or tothe road ce. This method may be 
varied by making the walls of a breadth to hold two, 
three, or four men; by this plan each set of men per- 
forms the whole work of holibgy getting, breaking 
out, and carrying away the coals. This mode can be 
also equally well; adopted by working the coals level- 
€éourse with the leading hand next the dip-head. } 

It may be estimated, that from an eighth to a twelfth 
part only of the coal is left under ground by the Shrop- 
shire system, and in favourable instances every inch of 
coal can be taken out, the principle being to leave no 
solid pillars, or any coal below, excepting what may 
be indispensibly requisite to secure the gob. This 
system might be applied to coals of almost any thick- 
ness, providing stuff could be got to fill up the gob. 
it is the want of it which. limits this system to coals 
of a certain height. Various modifications of the sys- 
tems now, described are in use, but it would be endless 
to describe them; the general principles are the same ; 
The object and intention being always to produce as much 
coal as possible from a given area, as may be consist. 
ent with the safety of the workmen, having all other cir- 
cumstances 2s before mentioned in view. 

Such being the general modes practised in Great 
Britain, of working coals of ordinary thickness and of 
moderate dip and rise, a general description will now 
be given of the methods pursued in working coals of 
the following description : 

1. Very thin coals. 
2. Very thick coals. 
3. Coals having a great dip and rise, or what are 

termed edge coals. f 
Beds of coal in Great Britain are wrought as thin as 

18 inches as a coal mine; if wrought thinner the 
working of fire-clay or iron-stone immediately ad- 

N E. 
joining is connected with them. There are, however, 
instances of caking coals, of a fine quality for smiths, 
being wrought alone, only 12 inches in thickness, 
When the bed is 18 inches in thickness, it can be 
wrought by men of the ordinary size, but young men 
and boys are more suitable. Coal of this thickness can 
be wrought without lifting the pavement, or taking 
down the roof in the rooms; but for taking out the 
coals, roads are cut either in the pavement or roof: 
All coals under two feet three inches in thickness are 
wrought with the intention of taking out all the coal, 
either in the Shropshire system, or with pillar-walls 
and rooms; with this difference, that from the thine 
ness of the bed the rooms are wrought as wide as the 
roof will carry up, or if a following or fall of the roofs 
stone can be brought on, it is an ‘advantage, as it not 
only gives height, but, by filling up the waste, renders 
the roads easily kept for the working of the pillars. 
Where there is no following, small temporary pillare 
are left, about eight feet square, along the chain-wall 
side. The walls are from four to sixteen yards in 
thickness, according to circumstances, and only holed 
through occasionally for air. The rooms 20 feet in 
breadth, with the small pillars set six or eight feet 
from the pillar side or chain-wall, and eight feet apart 
from each other. When the workings are carried to 
the required extent, the chains of wall and small pil~ 
lars are begun to be wrought at the most distant point, 
and finished off at the pit-bottom. Of this method 
there are also various modifications, depending upon 
the texture of the coal, the kind of roof, pavement, 
and superincumbent strata. The common post and 
stall work is not suitable for such thin coals, particux 
larly as a given area yields so small a quantity of 
coals. 

Coals which are from five to eight feet in thickness, 
are the most suitable in every point of view for the 
full effective exertion of the miner, and for the general: 
economy of under-ground operations. When they 
much exceed this height, they require very excellent 
roofs and pavements, to render the work safe and com- 
fortable, or to enable those who direct the mining 
operations to take out a fair proportion of coal from a 
given area, In these thick coals the Shropshire me-+ 
thod is impracticable for want of gobbing, and the 
length of the props would present but a feeble resist- 
ance to the pressure of heavy roof stones. 

When coals do not ex 
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20 feet in thickness, and Thick 
have good roofs, they are sometimes wrought as one coals. 
bed of coal; but if the coal is tender or free, it is 
wrought as two beds, 
half of the coal is lost in pillars, and very seldom can 
less than a third be left. In working such a coal as 
one bed, two modes are adopted. , 

The first is, to work the roof-coal to the thickness of 
from four to six feet, the length of a pillar and thirling, 
and four feet more; then the ground coal is wrought 
as a bench under foot by the partings, as an open cast 
quarry above ground; but before the ground-coal is 
taken down opposite the thirling, the thirling is set in 
four feet in the roof-coal, and then the whole of the 
ground-coal is wrought away; this leaves a bench or 
seat of four feet broad in the forehead of the room, 
and in the mouth of the thirling, for the collier to 
stand on when he commences to work the roof-coal 
either in the room or thirling.. Without leaving this 
bench, a scaffolding of timber would require to be 
erected for commencing his operations again. 

The other method is to work a portion of the 

In general, however, nearly a - 
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with the part of the pillars that can be removed ce if 
e F i Fy i wood in coal of so great a height 

is not found practicable, Sekdn diate Caqecteredll 
be so exceedingly fatal to the workmen, if the roof is 
in the leasi degree tender, it is the practice in such 
cases to leave a roof of coal from two to three feet in 
thickness. This of itself not only makes an excellent 
roof, but when it is breaking, — warning by the 
noise it makes, so very different from the noise of roof- 
stones when are giving way. 

One of the eg in Great Brifain ae is 
as one bed roof to pavement, is the very 

ee nee ererenen ie the v of 
Dudley, known by the name of the ten-yard coal, a 

i which, with the accompanying strata, is given 
in the preceding part of this treatise: this wonderful 

of coal is in extent about seven miles long, and 
four broad. No coal similar to it has been found in the 
island, and the mode of working it is altogether singu- 
lar. It is wrought in a kind of pannel work, but al- 
together different from the improved Newcastle sys- 
tan. 

Numerous pits are used in working a coal-field even 
of moderate extent at Dudley: and in place of one pit 
with one corve ascending and another descending al- 
ternately, as in other collieries, two pits are always 
sunk, ten to thirty feet a and from six to 
seven feet diameter, of a rou nadine tyre 
pits, one coal-drawing engine is emp |, having a 
tape he snch. vit. o.ol being to draw the coals 

a very slow motion, but a great weight of coals 
each time. A 
Sg: 00 coals .nemed 0 silo of sranles and in each 

f H of work left for the su of the 
roof is the common practice, and what is most ap- 
proved of. As the whole operation of working this 
coal is performed in one of the com ts, named a 
side of work, it will be proper to explain the mode of 
working out the coal from one of these, before describ- 
ing she whole extent of the workings of a pit. 

et. Plate CCCXCLII. represents a side of work ; 
A, ribs or walls of coal left around, and form. 
ing the side of work ; a the pillars, 8 yards square; cthe 

11 yards in width; d the cross openings or 
through yee sive 11 yards wide; ¢ the bolt-hole cut 
Faciag. wa rib from the main road, by which bolt- 
hole the side of work is opened up, and all the coals 
carried out. There are two, three, or four bolt-holes 

intoa side of work, according to its extent; 
wide, and nine feet hi " i Pi 

3 f = : i é 
pe i g ‘ f 4 4 i i 
Pty . . 7 in some instances bands are many feet thick, the work- 

high. ed in the course of much. 
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Coal froth ofthe pilise and thirling, and then returning to Although the coal is 30 feet thick, the lower band, _ Coal 

“—"\~""_ the face, work the u part of the coal overhead. which is 2 feet 3 inches thick, is wrought first, the 4%), oat 

Working “When the coal is and ready to crumble by the workmen choosing to confine themselves within this’ .,,), 

= ' pressure and effect of the air, the upper portion of the narrow opening, in order to gain the greater advantage 
‘eval is first wrought, then a scaffolding of coal is left, afterwards in working the coal immediately above ; 

from two to three feet thick, according to the texture as soon as the workmen cut through the bolt-hole, they 
and quality of the coal; and the lower of the open up the work by cutting a mine forward, four feet 

Pxare _ coal.is then wrought as represented in Fig. 4. Plate in width, as represented by the dotted lines. At the 
eeexen. CCCXCII. When the workings are completed to the sides of this mine, next the bolt-hole, each workman 

Pig. + proposed extent, scaffoldings of coal are wrought in succession breaks off a breast of coal, two yards 
broad, as at f f, by means of which the sides of the 
rib-walls A, are formed, and the area of the pillars, In 
this manner each collier follows another, as in one 
of the systems of the Shropshire method before de- 
scribed. When the side of work is opened out along 
the rib-walls, and the faces and sides of the pillars 
formed off, the upper coals are then begun to be 
wrought next the rib-wall, which is done by shearing 
up to a bed next the bolt-hole, and on each side, 
then the head coals are brought regularly down in 
large tabular masses, of such thickness as suits best 
with the free partings or subordinate divisions of the 
coals and bands, the shearings are made very wide 
when they require to be put up five or six feet, as in 
this case they must admit the head and shoulders of 
the miner. For the security of the workmen, props of 
wood are used to support the first of the upper coals, 
and temporary pillars of stone are also built at conve- 
nient distances; these are termed cogs. Besides these 
safeguards, if the mass of coal to be brought down is 
great, square spurs or spurns of coal are left, about 10: 
inches thick at the lower part of the shearing, and at 
various distances, until the shearing is completed; 
the props and cogs are then withdrawn, the back 
spurns are cut away in succession, until the front 
ones are also cut away, then the cogs and props at 
the lip of the hanging coal are driven out, when the 
coal falls in a y, breaking off by the ends of the 
shearing. Besides the main pillars represented in the 
gure, temporary and intermediate pillars are formed, 

from two to three yards square; these are termed 
men of war. In the first workings of the 10 yard coal, 
these temporary pillars were formed when carrying 
forward the work in the coal next the pavement, but 
this was found not only a hindrance in carrying for- 
ward the work in the first opening, but as the sides 
of work were extended, a certain degree of pressure 
came upon the work, when these pillars, or men of war 
instantly gave way and were of no use. Experience 
has taught the miners a remedy for this, which is, to 
form none of these pillars until the first of the upper 
coals begins to be wrought, when square basements of 
stone are formed on the pavement at the places where 
the men of war are to be, of an area some inches or a 
foot larger than the intended size of the pillar; and 
when the building is within three or four inches of 
the coal, that space is filled up with pieces of wood, 
made moderately firm; the effect of this is, that when 
the pressure of the superincumbent strata begins to 
bear upon the whole of the pillars, the pieces of wood 
and under-building yield by degrees, and prevent the 
pillar of coal above from giving way. This principle 
is found effectual, and could only have been discover- 

evious practice; itis a 
principle which is applicable in many instances to 
mining operations, w a degree of yielding to the 
pressure is more efficient as to ultimate resistance, 
than a rigid resistance at once applied, In this man- 
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Coal. is brought down in tabular masses of various thick- 
Working of N€88, having the men of war pillars left for the last of 
coal, the work, which is taking down the coals next the 

roof; these are brought down in immense falls, of 
from 100 to 200 tons at a time, and in some instances 
even 300 tons. When the various sides of work in a 
pit-workings are in a prepared state, that is, prepared 
for taking down the upper coals, sometimes there are 
6000 tons in this way ready to fall. 

In the curse of working and breaking out the coals 
for going up the pit, all the culm-coal, and a great 
proportion of excellent small coals, are left in the 
waste, upon which the colliers stand when working 
the upper coals, and when the height becomes great, 
ladders and various kinds of scaffolding are used. The 
last of the upper coals, in place of being wrought from 
the bolt rib wall forward, are wrought from the oppo- 
site rib wall towards the bolt rib for the safety of the 
workmen. This operation is attended with great dan- 
ger to the workmen, and therefore they are required 
to be very expert miners from practice in that kind of 
work, with much boldness and resolute determination. 
The first operation is to shear along the face of the 
back rib wall, and along the side ribs, leaving spurs at 
regular distances ; the scaffolds are then withdrawn, 
the men of war cut away as the miners retreat; and 
the last operation is cutting away the spurs. As the 
danger is very great working under so large a mass of 
coal, no miner can approach to cut these away with 
a common pick; they are therefore provided with an 
instrument or tool named a pike, very like a boarding 
pike, 18 feet long, the shaft of wood, having a steeled 
iron sharp pike, with a hook at the one side, similar 
to a boot-hook, With this, the miners standing with 
their backs to the bolt-rib wall, cut away with the 
point of the pike in the advance stroke, and with the 
hook in the back stroke, the side spurs next the back 
rib wall. In this manner the spurs are cut away in 
succession, the miners retreating towards the safe 
part of the mine, until all of them are cut. Some- 
times the coal falls before gll the spurs are cut, and 
before the last of the men of war are cut down; in 
many instances the upper coals do not only fall the 
height of the shearing, but up to the roof, by which 
masses of coal, from 10 to 14 feet thick, fall at once, 
and not only so, but immense pieces. of the strong roof 
stone fall at_the same time, of such a thickness, that 
before the: coal can be broken out, the miners have 

~to blast it with gun- powder, and remove many tons of 
it. From this deseription of working the ten-yard 
coal of Staffordshire, the very dangerous nature of such 
work may be conceived; but no correct idea can be 
formed of the operations, or of the immense excava- 
tions and caverns formed by the working of the coal, 
and particularly by the fallen roof. The “accidents 
which take place in this coal are consequently very 
many ; severe contusions and broken limbs are of fie- 
quent occurrence, and not a few workmen are snatch- 
ed from life to death in an instant by the coals and 
roof falling when they least expect them; but besides 
the danger arising from these falls, they have also in- 
flammable air to contend with, by which also many 
have been killed: 

Various modifications of the mode of working a side 
of work in this coal are practised, as best suits the na- 
ture of the coal, the superincumbent strata, the various 
local circumstances, and views of the manager of the 
colliery. 

MINE. 
When the crop of this singular coal was first wrought, 

the miners only extended their operations to 20 yards 
distance all around the pit bottom, and then began a 
new pit; but as the pits became deeper and more ex- 
pensive, the distance of the worki was extended, 
and the method of mining improv: The extent of 
a pit’s workings is now in general 100 yards on all 
sides, that is, the area wrought is 200 yards upon the 
side, and in a number of cases $00 yards, or 150 yards 
of extent on each quarter of the pit. The 
distance ever attempted was 450 yards from the pit 
bottom, but this distance does not appear to be suit~ 
able. A number of the sides of work, as of the side 
of work represented in the figure, constitute the work. 
ings of a pit. The roads leading from the pit bottom 
are from 8 to 4 yards wide, and the rib walls are of 
various thickness; the main ribs being 12 yards, the 
others about 5 yards in thickness. 

This coal, in the course of working, is, like many, 
liable to take fire by spontaneous ignition, which is not 
only exceedingly dangerous and troublesome, but re« 
uires the greatest attention to prevent its formation. 
t is here termed the breeding-fire, and will be treated 

of when stating the accidents to which coal-mines are 
liable. It is this which requires the workings to be laid 
off in sides of work, as represented in the figure, with 
one opening or bolt-hole, which is securely built up and 
made air-tight as soon as the side of work is w: 
out. When a pit is wrought to its full extent, then, if 
circumstances admit of it, it is wrought in the pillars 
and ribs, beginning at the most distant corners, and as 
much of the pillars and ribs are brought away as can 
be done, consistent with the safety of the workmen. If 
there are openings through the ribs to any other pit 
workings, they are carefully built up with double walls of 
stone, a few feet asunder, and the space is filled up with 
mine dust, (the refuse of calci ironstone ;) which 
mine dust is found the most effectual remedy for keep~ 
ing the passage air-tight, in the event of a crush rend~ 
ing the walls, as the mine dust yields to the pressure 
without admitting the air to pass. : 

From this description of working the ten-yard coal, 
it is evident that a very great proportion of the coal is 
left under ground, not only in pillars and rib walls, but 
there is an uncommon quantity of small coal produced 
in the operation of bringing down, and breaking out 
the coal, so that in general from four-tenths to a half of 
the whole is for ever lost ; and it is also evident, that 
from the long habit of the workmen, it would be almost 
impossible to introduce any new method, though, to all 
appearance, it would be decidedly preferable to the pre- 
sent system. One plan has been suggested, which was 
to work the upper part of the coal first, leaving a few 
feet of coal for a roof, and then work all the lower coals 
in benches, as described in the working of coals 20 feet 
in thickness, the roof to be supported with It 
is however questionable, how far this would be found 
in the end better, or whether less small coal would be 
produced. 

The next method of working coals of uncommon 
thickness is by stages or scaffoldings of coal, as practis- 
ed in that coal of astonishing thickness found at John- 
stone, near Paisley in Scotland, and represented in the 
sections in the first part of this treatise, being from 50 
to 60 feet thick in one quarter of the field, and im one 
part no less than 9) feet thick. There are, no doubt, 
several thin bands of stone in it, but there are only two 
of 27 inches thick each. The roof of this coal is so bad, 
and the height so great, that it was found quite imprac- 
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ticable to work it as one seam, as in Staffordshire ; and 
ST ..... a ae 

; upper a roof, to work a band 
Working of som six to seven feet thick, as best suited the partings 

of the coal, or pe oa of oe bag of = 
is wrought in t and stall system, with square pil- 
lars of extra dot og which aca through afterwards, 
A scaffold or stage of about three feet thick of coal, or 
of coal and band stone, is left at the sole ; and under this, 

- rooms and pillars are set off and wrought in another 
portion of the coal, from five to seven feet thick, great 
care being taker to place pillar under pillar, and room 
under room, to prevent a crush, Inthis way, when the 
coal is thickest, 10 bands of coal are wrought, in the man- 
ner ted in Fig. 2. Plate CCCXCIII, when any 
band of the coal is foul, or of a quality not suitable 
for the market, it is aoe SY and allowed to — 
along with the next folding: a great proportion 
the coal is consequently loot as in the Staffordshire 
thick coal. The working of this coal requires very as- 
siduous attention to cap leped comgfereceche a per- 

icular direction ; the miners’ compass has to be 
used daily, and bore-holes have occasionally to be 
down through the scaffoldings of coal, that the pillars 
may be placed correctly under each other. 

Having thus described the general modes or systems 
which have been adopted in working coals of various 
thickness, the system adopted in working coals which 
are named half-edge coals, and edge » shall next 
be described. 

Half edge coals are wrought either post and stall, or 
in the ire system, as before described, with this 
difference, the rooms are always, if possible, car- 
ried in a level course direction, for the safety of the 
workmen, and the more easily taking the coal to the 
pit bottom. 

The working of edge coals, which are nearly per- 
esey ce are wrought in a peculiar manner, and dif- 
erent from any of coals before described, as the 
collier, while working, stands upon the coal, having the 
roof upon his one hand, and bt 2 genres: upon the 
other, like two walls of stone. engine-pit is sunk 
in the stron of the strata, and, in some instances, 
a so directly vertical, that the same stratum is 
sunk through the whole depth. After the pit has reach- 
ed the required depth, mines are carried.across the strata 
from the pit bottom, until the coals are intersected, as 
represented in Fig. 3. Plate CCCXCIII. where a, a, are 
the coals; A the engine-pit ; 4, 4, the cross-cut 
mines the pit bottom ; ¢, c, upper cross-cut mines 
for the greater conveniency of working the coals. Al! 
the rooms are wrought in a level course direction, with 
openings made from one to another, for air and access 
to the pit bottom. The chief edgé-coal works in Bri- 
tain are in the vicinity of Edinburgh, where hitherto 
all the coals in such works are carried upon the backs 
of women from the wall face to the pit ; and, 
in general all the pits of a colliery, excepting the en- 
gine pit, are only sunk one half the depth of the breast 
of coal to be wrought, in order that one half of the 
rooms may have their coals carried up to the pit bot- 
tom, and the other half carried down. ‘This is effected 
by wooden or stairs, placed from one room to 
another. It is singdlar that no improvement has been 
yet made of this very rude plan; particularly as the 
edge coals are wrought at a great expence, and with 
Great inconveniency. 

Although various modes and systems of coal working 
have been described, there are very many modifica 
tions in all of them, which are regulated by the consider. 
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tion of Jocal circumstances joined to years of experience. Mines of 
These alone can determine the mining engineer as to his, Coal. 
adopting the system best suited for working the coals 
ina field. : 

With regard to the manner in which coals are Bringing 
brought from the wall face to the pit bottom, this is al- cols to the 
most as various as the systems pursued in working. Pt bottom. 

The oldest mode, and that which it is presumed was 
used when coals were first wrought by ingoing eyes, or 
mines at the crop, was by women carrying the coals in 
baskets on their backs. This method, rude and severe 
as it is, was carried on very generally in Scotland till 
within these forty years ; and it is to be regretted that a 
system so slavish and severe is even in this uge (which 
boasts of being enlightened) adopted and carried on. 
It is admitted that it is a matter of free-will, and those 
women who carry coals may give it up if they choose. 
To young women the severity of the labour is less to be 
considered, in one point of view, but to the mothers of 
families the system Is oppressive, deprives them of many 
comforts, precludes them from advancing in their 
own scale of society. This system is, however, declin- 
ing ear; and, on this account, no description is 
given of the arrangement of the workings of a colliery 
which are peculiar to this method. 

The women who carry coals are named bearers ; the 
weight each carries is from 1 cwt. 1 qr. to 2 ewt.; in 
some instances they have carried 3 cwt. In the worst 
kinds of this system, they not only carry the coals from 
the wall face to the pit bottom, but ascend a stair to 
the top of the pit, and bank the coals. In the other 
pees carry from the wall face, and lay them down 
in bins at the pit bottom, in order to be filled into the 
baskets. In some collieries 60,000 tons annually have 
been carried in this way, and an extent of 160 yards 
from each quarter of a pit has been wrought by this 
plan, which is an area of 102,400 yards. 

The next mode is to use hutches or baskets, with slipe 
or cradle feet shod with iron, containing from 2 to 3 
ewt. of coals. These are drawn along the pavement 
either by ropes and soums, or by harness of leather 
over the shoulders of the Nee gen oe a either 

orms this work as part of his daily labour, or 
elaine appointed for this work alone, and are bros 
drawn from the wall face to the pit bottom. This sys- 
tem is used in many small collieries, but it is among 
the worst plans ; for in no instance ‘can the strength of 
a man be applied with less effect than in this way ; the 
exertion required is very great and unceasing, nor does 
any extra exertion of muscular force aid him the least 
in the next step of his labour ; it is from beginning ‘to 
end one continued dead pull, without the least spring or 
elasticity ; and if be slackens his exertion one instant, 
the weight he is dragging that instant st It is 
painful to see men thus employed, and their strength 
so evidently misapplied. This system must daily decline. 

The third method, as an improvement of the last, is 
to substitute hutches, or baskets, capable of containing 
from 4 to 6 ewt. of coals, and of the same form as those 
above described, but, in place of men, horses are em- 
ployed to draw them from the wall face to the pit bot. 
tom. This is also a very bad system ; the same objec- 
tions are applicable to it as to the former, and the 
strength of py es is applied with the very worst effect. 

The next improvement upon the system where 
men draw the coals, was, either to set the corve on a 
stall four-wheeled carriage, named a tram, or to have 
wheels attached to the corve. By means of this, more 
work was performed, provided the pavement was hard, 
but it was not applicable when the pavement was soft ; 
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in which case, an irregular kind of wooden rail-roads 
was laid. 

When the distance from the pit bottom became con- 
siderable, regular and well laid wooden rail-ways were 
laid to a point nearthe wall faces, named the way-end. 
To this point the coals were brought down in the corves, 
either by men who draw the trams, named trammers, 
or by horses upon slipes. Upon the rail-way there 
were strong four-wheeled frames, or carriages capable 
of holding two corves. At the way-end a small crane, 
‘with a wheel, pinion, and chain was erected. With 
this the corves were lifted from the trams, and placed 
on the carriage ; two or more of them were then hook- 
ed together, and one horse drew to the pit bottom from 
four to six corves ata time. 

The whole system of bringing coals from the wall 
face to the pit bottom, was greatly improved by the 
introduction of cast-iron rail-roads, named tram roads, 
in place of wooden roads. For this great improvement, 
we are indebted to Mr.!John Curr of Sheffield, in York- 
shire, who first brought it forward. This system is 
universally adopted in all collieries of any considerable 
extent, and is equally applicable to the smallest mining 
concerns. The rails are named tram-rails, or plate- 
rails, it being a plate from three to four inches broad, 
with an edge at right angles to it, about two and a half 
inches high, and are from three to four feet in length. 
They are fixed either to cross pieces of iron named 
sleepers, or more generally to wooden sleepers; the 
strength of the rails being proportioned to the weight 
carried, For particulars regarding the construction and 
weight of these roads, see the article Rair-Way. 
By this system, in some collieries, the colliers, after 

haying wrought the coals, draw them along the tram- 
roads to the pit bottom. In other works, persons are 
employed to draw the coals, named trammers, when 
one in front of the corve draws with harness, and one 
pushes the corve behind, who is known by the name of 
a putter. The perfection of this system is to be seen 
in the Newcastle collieries, and in the collieries of 
Whitehaven and Workington in Cumberland. The 
main roads or rolley-ways, also named mother-gates, 
are laid from the pit bottom to a convenient central 
point near the wall faces or rooms. where the colliers 
work, There a crane is erected. From this point 
tram roads are laid into each room. In bringing the 
coals from the wall face to the crane, a stout lad anda 
young boy are employed at each corve. The lad, who is 
in front, and draws, is named a headsman, and the boy is 
named a foal. As many of these are employed in a set 
or sheth ofrooms aswill keep the crane and rolley-way in 
constant work ; the instant each corve arrives from the 
wall face at the crane, it is lifted fromthe tram, and plac- 
ed on a rolley, each rolley holding generally two corves: 
Single corve rolleys are sometimes used, and as soon as 

. three or four double rolleys are loaded, they are hooked 
together, when a rolley-driver, with his horse, takes 
them to the pit bottom, while the loaded rolleys are go- 
ing to the pit. Rolleys with empty corves are return- 
ing, and these pass the loaded ones at given regular dis- 
tances, where the rail-way is double, named an off- 
set, or pass-bye road. The rolley horses, to. prevent 
the carriages, overrunning them, have a peculiar kind 
of shafts, named limbers, either made of wood or iron, 
but commonly of iron, as represented in Fig. 4, Plate 
CCCXCIII.; the hole at a passing over an iron stud in 
front of the relley, and are quickly attached or detached. 
In this manner the, work is carried on with astonishing 
regularity and expedition, The power of the engine 
for drawing the coals is constructed in proportion to the 
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depth of the ps and quantity to be raised, taking two 
corves at a lift, and going at a Toney in the pit of 12 
feet per second, on an ayerage; and so very regular 
and systematic is the arrangerept of this operation, 
that the corves are brought forward from the wall faces 
to the pit bottom, and sent up the pit as fast as the on- 
setters at the pit bottom, and the banksmen at top can 
hook and dishook the loaded and empty corves to and 
from the engine ropes, so that 100 corves of coals every 
hour has been drawn up a pit 100 fathoms deep, which 
is equal to 27 tons per hour, or 324 tons in a day or 
shift of 12 hours. In short, any requisite quantity ma 
be drawn up apit by this highly improved system. It 
must, however, be remarked, that this system is more 
applicable to coals similar to those of Newcastle, which 
work small, than to coals which work in large masses, 
and which must be kept large, to stit the market, on 
account of their open burning quality. ; 
When coals have so great a rise from the pit bottom 

to the crop, that horses cannot be applied on the rol- 
ley ways, the corves descend along the roads by means 
of inclined plane machines, which machines are either 
vertical rope-barrels, or horizontal rope-sheaves. The 
descending motion is guided by a brake, and while six 
or eight loaded corves are Slercending, as many empty 
corves are ascending. These inclined planes are cithee 
of great length, or divided into stages of from 200 to 
300 yards long. At the end of each stage is an inclin- 
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ed plane machine, so that the coals are lowered in suc-. 
cession from one machine to another. ‘The corves are 
brought from the wall, faces to the planes either by 
men or horses. The whole of the system of bringing 
coals from the wall faces to the pit bottom, can be 
modified to suit the extent of any colliery. Inclined 
planes are much used at Newcastle, when the dip of 
the coal admits of it. ~ 

The wheels of the trams and rolleys, are from eight 
to sixteen inches in diameter, according to the thickness 
of the coal. In some, the axles not.only turn round on 
their journals, but the wheels also turn round upon the 
axis; in others, the axles are fixed, and the wheels 
only turn round; and there are some which have the 
wheel fixed upon the one end of the axle, and the op- 
osite wheel made to run round it; and the other axle 
fe the fixed and loose wheels upon the reverse sides, 
the intention being to make the carriages go easily 
round the turns of the road. 

With regard to the drawing of coals up the pits, va- Drawing 
rious kinds of machines have been applied. coals up the: 

In shallow pits, where there is very little output of pits. 
coals, the common ‘windlass, or jack roll, with two 
men, is still used. In deeper pits, the common gin is 
used, or the wheel and pinion gin: these, however, are 
only applied at collieries of small extent, and every 
other machine for drawing coals has been superseded 
by the rotatory steam-engine with fly-wheel, fly-wheel 
shaft, and rope barrels. ‘These engines are of every 
variety of construction, and of Newcomen’s, Watt’s, 
and Trevethick’s principles. They are fh ta from the 
power of three horses to that of forty. When they are 
of small Parte they are generally constructed with a 
fly-wheel, and short fly-wheel shaft, upon which is a. 
smalt pinion working into the teeth of a large wheel, 
fixed upon the rope-barrel, by which means the engine 
goes with great rapidity, while a slow and equal-mo- 
tion is produced in the ascending corves in the pit. 
But when the engines are of great power, and much 
execution of work required, then the engine is con- 
nected directly with the rope-barrel ; and some of these 
for deep pits are. of such a size, that each revolution of. 
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The other kind of water engines for drawing coals, Mines of 

ot ee applicable only in pits level free, where the _ Coa 
ascent of the loaded corve is produced by a descending ~~ Y—~ 
cassoon filled with water. When the ascent and descent oy}. up the 

then the rope-barrel for the pits. 

chains saspended from 
Several are in use, but 

z uf 

re iit : 
H 

ers, 
from the beginn Mio the 

end of the day's 
shews the hutch 
The other ki 

power. The oldest and most simple is 
or rather two water-wheels joined to- 

turns forward, and when applied on the 
other side it turns backward. To the axle of the wheel 

tta |, OF a second power may be 
pinion and wheel as in the steam en. 

of both are equal 
eassoon and for the corves are of the same diameter ; but 
when the pits from where the coals are drawn, are 

loaded corve is taken off at the pit head, and the de- 
scending rope and rs | corve, pull up the cassoon 
with ease, on account of its being suspended from a 
barrel much less in diameter. All the motions of this 

icularly to the sides of the ft, and 
to buntons in the middle of the pit. Betwixt these 
guides, sliders with friction-rollers are placed, attach- 
ed to the gin-ropes, and to these sliders the corves cre 
suspended. Raed yale ym or hutches can be 
drawn with great velocity ; but there is a considerable 
hinderance in striking, or banking the corve at the 
it top, as shutters or sliding boards have to be used. - 
his plan is not applied in the Newcastle practice, 

bat is highly. beneficial where large coals have to be 
raised. A third mode, of a simple form, is to suspend 
four chains from the pit-head frame, or round rods of 
iron screwed together in pieces of 12 or 15 fect each ; 
these are fastened to a str beam or cill at the pit 
bottom, and are kept tight by a regulating screw at 
the top. The slider u for chains or iron rods, 
is a double-eyed bolt or rod. Though these are in 
practice in pits of moderate depth, they are never ap- 
plied in pits of a great depth. 

In drawing coals, both ropes and chains are em- 
ed. 

PiThe round ropes are shrowd Jaid; and the best are 
those male upon the correct mechanical principles, 
invented by Mr. Cha end Mr. Huddart, all the 
yarns being laid equally, so as to have uniform tension 
when the strain is applied. 

The other kind of rope is known by the name of the 
flat rope, which is without doubt the best of any yet 
invented for drawing coals, and has proved an im- 
mense saving compared with round They are 
made of four ropes laid horizontally ti er, and are 
alternately right and left laid ropes. By this very in- 
genious plan, the ropes counteract each other in the 
twist, and hang like a ribbon down the pit; they are 
connected or sewed together by a small rope, which 
operation requires very powerful machinery to pierce 

Ropes. 
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the cordage, They have this great advantage . also, 
that they are not only very pliable, which saves the 
heart of the ropes from being broken, but as they lap 
upon themselves, a very simple sheave suits for a rope- 
barrel. But the greatest advantage is, that by lapping 
upon themselves, they act as a compensation or balance 
against the weight of the descending corve and rope, 
superseding in many instances counterpoise chains, 
which are used to regulate the descent in deep pits, 
For this invention the mining interest of Great Bri- 
tain is indebted to Mr. Curr of Sheffield, before men- 
tioned, whose inventions and improvements in the 
mining system are highly important, as must be evident 
from those already rhentioned, 

The kinds of chains which have been tried are very 
various ; some are of long links, termed two and three, 
or three and four, according to the mode of coupling 
the links together by a bolt, Many very ingenious 
plans have been devised to make the long links of 
correct and equal length from centre to centre of the 
bolt hole; and though these are applied at many col- 
lieries, yet the short pudding link chains are those 
most generally used, They are proved as to strength, 
and warranted; have given great satisfaction, and 
are an immense saving to collieries. These chains are 
now in general use, and for other purposes besides 
mining concerns. We have, however, to remark, that 
the colliers have hitherto declined riding by them in 
the pits, for this reason, that the fault in a rope is easi- 
ly seen, but a great fault may exist in a link which can- 
not be observed. 

Upon the corves being landed or banked at the pit- 
top, they are either drawn to the bin or pit-heap b 
horses upon slipes, or by trammers on a tram road, 
which is now the common practice. When the coals 
are small, as at Newcastle, the pit head is raised eight 
or nine feet higher than the common level of the 
ground, and the heap proceeds from this height out- 
wards from the pit mouth; and if the bins increase, 
the tram roads are laid upon the bin or heap as it ad- 
vances outward. 
When coals are wrought large, termed great coal, 

the pit mouth has only a gentle rise from the common 
level of the coal-hill adjoining, and the coals are built 
up in walls, piece by piece, the small coal is either 
thrown into the heart of the walls or bins, or laid apart 
by themselves, as may best suit the sale of the coals. 

Having thus attempted to describe the various plans 
which have been adopted for working coal-emines, a 
most important point in mining remains to be treated 
of, which is ventilation, or the means which have been 
adopted for supplying the workmen with atmospheric 
air, sufficiently pure for the support of animal life, and 
the flame of the candle or lamp which gives light in 
the mines. 

The coal-mines of Great Britain were, as before 
mentioned, wrought on a yery limited scale, and with 
comparatively little system, till after the beginning of 
the eighteenth century. It was not till the introduc- 
tion of the steam-engine, for drawing water in the first 
place, and coals afterwards, that the coal mines began 
to be wrought on an extensive scale; even.to this pe- 
riod the ventilation of mines was conducted in a very 
rude, uncertain, and irregular manner, and for many 
years afterwards. The air courses were confined to 
the dip-head levels, and wall-faces, or rooms where the 
miners wrought; the consequence was, that the wastes 
were frequently full of inflammable air, and became 
the cause of constant calamities. The only test the 
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miner had, as to the state of air through the works, 
was by the appearance produced at the of the 
flame of his candle, which appearance will be after- 
wards noticed. 
When inflammable air accumulated in the foreheads, 

the common practice was to fire it regularly ; this was 
done in many collieries every morning. When this 
air was in small quantity, the person appointed for the 
service approached each forehead or room, as near as 
he judged the air safe; then taking a long pole, he 
fixed his candle in an oblique position to the end of 
it, with a bit of clay, and laying himself flat upon his 
breast along the pavement of the coal, he gradually 
advanced the candle towards the wall-face and roof of 
the mine, until the gas fired, and the blast passed over 
him. When the quantity of gas was very inconsidera- 
ble, it burnt slowly, with a bright blue lambent flame ; 
when the quantity was more abundant it blazed, the 
greater part of the flame being blue, but fringed with 
yellowish white flame. The gas, in this case, fete off 
with very little noise; but when the quantity was 
considerable, it ignited with an explosive sound, and 
then passed quickly off without extending its influ- 
ence to any considerable distance. When the person 
who performed this service found the gas abundant, 
he put on wet jackets, to prevent the fire scorching 
him. This singular operation had, in many instances, 
to be gone through in the numerous foreheads of the 
same colliery every morning, previous to the workmen 
entering the pit. In other collieries, where this gas 
was so abundant that it not only accumulated in the 
forehead of every room during the time the miners 
were absent, but gathered in a connected body, filling 
a considerable space, greater caution had to be adopt- 
ed, In this case, the fireman went amongst the in- 
flammable air in the dark, leaving his candle at a con- 
siderable distance; then fixing a prop betwixt the 
roof and pavement, he passed the end of a long line, 
through a ring attached to the top of the prop, he re- 
treated to his candle, with the two ends of the line 
with him, and having prepared a piece of deal, about 
fifteen inches long, and eight inches broad, shaped 
like a weaver’s shuttle, he fixed his candle in a hole of 
the board, or by a bit of clay in an oblique direction; 
then tying one end of the line to the d, he lay 
down -at the end of a pillar, off the line of the air 
course, and by drawing the other end of the line gent- 
ly to him, the candle advanced to the foot of the prop, 
and if the gas was not so low as the pavement, the 
candle was drawn up towards the roof, when the whole 
of the gas instantly ignited with an explosion, and 
passed along the air course within a few feet of the 
fireman, and. directly towards the upcast shaft... In 
Staffordshire, where the coal is thirty feet thick, and 
the excavations immense, this method was, till lately, 
in general practice. In place of a prop, a kind of 
mast was erected, fixed at the pavement, as the top of 
it did not reach the roof; and in place of a line, fine 
flexile copper wire was employed, which was not de- 
stroyed by the explesion. In these numerous and 
very extensive mines, and where the coal was taken 
down far above the air courses, the collections of in« 
flammable air were great, and when ignited the explo- 
sion was frequently violent, and passed the fireman in 
his retreat with a thundering noise, and with great 
velocity. This very rude and very dangerous mode 
of clearing the mines of inflammable air, is yet to be 
found in practice, and is known by the name of the 
fire, or firing line. 
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Mines of i al abounds less or more with delete- rent of common air, or by falls from the roof, it Mines of 
Seal rious air, which is of two kinds ; the one is specifically mixes with the mass of common air, and affects the 
Yeutiias Deavier, the other lighter than common air; the natu- candle by gradually diminishing the flame; and when yeni. 
tion, «Fal consequence of which is, that the one rests in the a stronger portion of the mixture is entered into, the tion. * 

deepest or lowest places, the other, from its levity, candle is extinguished, but not in the very sudden 
ascends to the highest places of the mine. The first manner as before mentioned. 
is known by the common provincial names of choak | When amine or forehead is driving in advance of 
damp, damp, styth, or bad air; the other is the other workings, and a discharge of this air takes 
known by the name of foul air, fire-damp, or inflam- it soon fills the whole mine, if the direc- 
mable air. The one is the carbonic acid, the other tion of the mine is in the line of level, and the mine is 
the carburetted hydrogen gas of the chemist. rendered unworkable until a supply of fresh air is 

brought to displace it. 
iaicine. tensa candle is a Correct index of the 
presence of this air, the miners have instant warning, 

ly. and stop their advancing any farther, till means are 
The nature and composition of the carburetted hy- used to drive it away. Comparatively few lives have 

* drogen have closely engaged the attention of philoso- been lost by this gas. ‘Those who have perished from 
phers for the last ten years. its effects, had generally gone amongst it without a 

According to the best authorities these gases are of candle, and of course were insensible of its presence, 
the following specific gravity and weight. till they dropped down from its deleterious effects on 

Westaue ae _ pena, ape roa a by 
inhaling this air, they can recov: if brought 

Toteniocckd eon MG aia _Qutickly into good air, but if they remain any time in 
Casburetsed 0.555 16.99 it, all attempts to recover them are ineffectual. It 
H 0.074 2230 must be remarked, however, that as the air of these 

yorog! ? coal mines which abound with carbonic acid, has al- 
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Fig. 5 

‘The common air being reckoned unity, the tempera- 
ture at 60°, and barometer at 30 inches. 

Hydrogen . rane 

this gas has its greatest ex- 
plosive power when it is mixed tm the tion of one 

! Sein den Be atmospheri 

ways a very considerable mixture of it through the 
Sy of ithe nay Me ee > an mas is reckon- 

very salubrious, mixed with a t propor- 
tion of moisture. The Setkinan as Destin Or 
day are generally healthy, and it is reckoned a speci 
in some complaints, it being a common practice to send 
down children affected with the hooping cough to 
breathe in it. 

The carburetted hydrogen is not found in all coal Carburet- 
mines, and is seldom seen where the carbonic acid ted bydro- 

It has hitherto been found in the greatest 6*- abounds, 
Fee we in the coal-mines situated in the counties of 

orthumberland, Durham, Cumberland, hy ig 
Shropshire. And from investigation we find, that 

y much more para in coals which are 
fine caking quality, and which have a bright 
grained fracture, than in cubic coals of an open 
ing kind, and the cubic open burning coals 

yield taneously nok aca more of this gas than 
the splint coals To these general cases there are, 
however, exceptions, zome of them very remarkable ; 
a few of which we shall now notice. 

and 
it is 
of a 
steel 

ie! 

In the coal-fields of England and Wales, there are England 
districts where this gas abounds, and other districts and Wales. 
where it is never seen; not only so, but in some ex. 
tended coal-fields it will be found very abundant upon 
one range of the line of bearing, whereas upon the 
other range none of it is to be seen, but abundance of 
carbonic acid. 

In Scotland the same general remarks are applica- scotland. 
ble, there being extensive districts where the inflam- 
mable air was never seen, and others where it is very 
abundant. In the numerous collieries situated upon 
the north banks of the river Forth, it is only found in 

; one very limited district, and in only two Gistricts 
upon the south banks of the Forth. in the very ex- 
tensive coal-fields in the Lothians, south from the cit 
of Edinbargh, it is unknown: whereas in the coal- 
fields around the city of Glasgow, and along the coast 
of Ayr, it is found abundant; at the same time 
‘there are coal-fields in that very extensive 
where it never was seen ; thes'Ghize Miemdnoue, ee 
carbonic acid abounds as before mentioned. 
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It has been stated by some, that this has only 

been found in mines which are wrought under the 
level of the sea; it is admitted that it has been found 
most abundant in such cases, but it abounds also in 
districts much elevated above that level. 

This air is either formed with the coal, or generated 
afterwards, according to the opinions of different phi- 
losophers. One thing is certain, that as soon as a 
coal containing this air is wrought, the air exudes from 
every pore with a hissing sound ; if the coal is of close 
‘texture, and when a cutter or open fissure is struck, it 
comes off not only quickly, but with immense force, 
and with a noise similar to the issuing of steam from 
the safety valve of an engine boiler. This violent is- 
sue of gas is named a blower ; and if by accident it is 
ignited, its force is such, that it will act like an im- 
mense blow pipe, and set on fire the coal upon the 
opposite side of the mine, and also at the mouth of 
the blower. And there have been instances,’ where, in 
working a bed of coal under another coal, with seven 
feet of argillaceous strata betwixt them, and when 
the upper coal abounded with inflammable air, this 
gas, from its elasticity, forced down the stratum seven 
feet thick, although the mine was only four feet in 
width. These facts clearly prove that this gas abounds 
in coal, in a state highly compressed, and consequently 
very elastic. From this cause it is generally found 
that the coals abounding with this gas are the easiest 
to work. 

It frequently happens that cutters and fissures in the 
sand-stone, and other accompanying strata of coal, 
yield this gas in great quantity; but it is never once 
doubted but that all this gas flows directly from beds 
of coal. It has likewise been found uniformly in the 
practice of mining, that in most cases this gas abounds 
in uncommon quantity when the miners approach a 
great dislocation or slip of the strata, and the fissure of 
the dislocation yields not only the gas in great quanti- 
ty, but the issue will continue for years, and sometimes 
during the whole working of the colliery. This cir- 
cumstance is easily accounted for, because these dislo- 
cations extend from the surface of the rock, to depths 
hitherto impenetrable. Hence a dislocation with an 
open fissure connects together every bed of coal to the 
greatest depth, and gives vent to the inflammable air 
of each, like a train connecting a number of maga- 
zines of inflammable matter together; whereas in the 
common fair lying coal-field, each body of coal is in- 
sulated from the other coals by strata which are fre- 
quently impervious both to air and to water. There 
are instances of coal-fields, where in working the 
coals in various beds, a particle of this gas was never 
seen; yet upon striking a slip or dislocation, it imme- 
diately issued, though seldom in such instances in any 
great quantity. 

It is farther to be remarked, that this gas is not on- 
dy found formed, and pent up in the cavities and fissures 
of the coal from which it flows freely, when these ca- 
vities and fissures are opened, but it appears to exist 
also in the minute and invisible pores of the compact 
body of the coal, especially in the caking coals, which 
have a bright steel grained fracture ; besides which, it 
is chemically combined with the substance of the coal, 
which circumstances account, in some degree, for its 
constant formation in particular cases. In proof of which, 
we have to state, that after coals of the above descrip- 
tion have been exposed above ground to the action of 
the atmospheric air, if a quantity of them are pounded 
under water, gas will escape in considerable quantity ; 
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which gas is the carburetted hydrogen. A singular Mines o 
circumstance has also occurred within these few years ; 
when loading vessels with these coals, newly wrought, =~ 
and allowing them to fall into the vessels from a con- 
siderable height, gas has been produced in such quan- 
tity, that after the hatches were secured, and the shi 
ready to proceed to sea, the gas has ignited at a candle, 
scorching the seamen, blowing up the decks, and great- 
ly injuring the vessels. 

When pillars of coal are forming below ground, for 
the support of the superincumbent strata, much gas 
flows from the fore-heads of the boards or rooms ; but 
as soon as the pillars are formed, or the mass of coal 
insulated from the main body of the whole wall, the 
issue of gas from the pillars almost instantly ceases ; 
but when by misfortune, a creep or crush comes upon 
the pillars by the enormous pressure of the strata, a 
great flow of gas is produced from the pillars into the 
waste, an effect which may be compared tothe squeez- 
ing of water from a sponge. / 

The gas which exists in the coal in chemical combi- 
nation, can only be driven off by actual burning in a 
common fire, or by distillation, to which a high degree 
of heat is applied, as in the manufacture of gas light. 

All caking and open burning coals contain this gas 
in very great quantity, yet there are very singular ano-« 
malies regarding its combination with them. From 
what is before stated, the fine caking coals yield this 
gas in greatest quantity in the course of mining; but 
when exposed to the air it retains the gas in larger pro- 
portion than the other kinds of coal, yet on distillation, 
it yields less gas from a given weight of coal, On the 
other hand, the open burning coals, which generally 
ield much less gas in mining, when exposed to the air 

iat a great proportion of it, so much so, that after a 
twelyemonth’s exposure they burn in a common fire- 
place with a dull flame, termed dead burning ; and in 
place of forming a good coke or cinder, produce a 
great quantity of ashes ; yet these open burning coals, 
if kindled when wet from the mine, burn with a bright 
vigorous flame, an intense heat, and form a good coke 
or cinder. The pitch coal, known by the names of 
bottle, parrot, or cannel coal, yields little, if any, of this 
gas in mining, whereas in distillation it gives a much 
greater produce than any other of the coals, and is, on 
this account, greatly preferred in the manufacture of 
gas light. This gas being lighter than common air, 
always ascends to the roof or to the rise parts of the 
colliery, and where the dip is considerable, occupies the 
forehead of the mine in a wedge form, as represent- 
ed Fig. 16. Plate CCCXCIII. 

the roof, whereas, if it is advanced a few feet farther, 
an explosion will instantly take place, it being well 
known, that at the line where the two airs are in con~ 
tact, they mix and form a fringe of air highly explode- 
able. 

When this gas abounds ‘in the mines, and is mixed 
in great proportion with the common air, the workmen 
breathe it without suffering any inconvenience at the 
time, and although they work amongst it for a succes 
sion of years, their health does not appear to be affect- 
ed by it; but if'a miner enters amongst pure carburet- 
ted hydrogen, the instant he takes one inhalation he 
drops down as if shot, and the whole living principles 
are completely and instantly suspended; those who 
have seen such an accident take place, were greatly 
astonished at its instantaneous operation on the animal 

Where a is the in- Pyare 
flammable air, and 6 the common air, in this case a cccxen. 
candle will burn without danger, near the point c, next Fig. 16. 

, 



363 
upon the second pit, when the air pi Mines of 

are no longer of any use ; for it Eran walt kan. Coal. 

Air pipes. 

air, oe ¥ of roe y - these i tell tt 

diene been brought forward, but none of the con- 
clusions are quite satisfactory. 
_ It isthe opinion of many, that the iron pyrites, which 

so much in many coals, is the cause of the 

plain, in a manner as concise as i 
few of the general plans of ventilation, 

The least dangerous 
pes, rs See nent by 

n instances, the ventilation of such mines, 
where the depth is i 

pit is sunk to the coal in the manner 

ger tar Lite t i which 
Saeiieted i soveral wa e 

nected with the cies ‘od laid a w t pipe, i chop iia ve- 
ment, itched to see of tha cormaetaieadins are 

ee nie at ee is 
y its place is supplied by atmo- 

spheric air, ticn detoande the shaft appre on 
ich is the draught of the fi the pit regulated by ught urnace 

as the mine 

_ This operation is continued until the 

. ale, are 

that the instant such communication is made, as repre- 
sented in Plate CCCXCIII. Fig. 6, the air spontaneous- 
ly descends the engine pit A, and passing through the 

a, ascends in a constant current up the second pit 

atmosphere, and in winter will freeze water from 
top to the bottom of the pit; but its temperature 

ing is increased in passing through the mine, and ascends 
the shaft B at a tem greatly increased. When 

Ventila- 
tion. 

Fig. 6. 

The air in descending A is of the temperature of 

pits are of unequal depths, as represented in the Figure,. 
the current of air is very uniform, and in one direction. 
If the second pit was of the same depth, and the bot- 

of each in the same level plane, the air 
would net remain t as in an inverted syphon 
filled with water, but would of its own accord circulate 
down one pit and up another, not regularly in one di- 
rection, but would sometimes circulate the one way and 
sometimes the other, accordin to the changes of tem- 
perature at the-surface, modified by calms and strong 
winds. There is in coal mines an internal heat, which, 
from the experiments we have made, varies from the 
common average temperature of air, and springs of 
water at the surface of the earth, to a temperature of 
77° of Fahrenheit. There are cases, where pits are 
sunk, and communications made, without a circulation 

ter from pit mouth 
not successful, there is 

pit . to 
pee | a in m 
side apietiba, on ropesouae in Fig. 7, where A is 

the coa), and B the ragglin, which is from 
. The coal serves as three sides 
fourth side next the mine, is co- 

in deals made air tight, and nailed to 

of the lips of the t lin. This i ood meee ips ° is is a mode very gene- 
rally practised in pa mines of deeemninlnationn tas 
di level mines, where carbonic acid abounds, or 
when air is liable to become stagnant, and difficult for 
the support of the light by which the miner works. 

When a circulation is not effected by the ragglin or 
air pipes, which proceed from the volume of fresh air 
at the bottom of the pit, the air is sometimes im- 

h them, by means of ventilating fan- 
ners, the tube from which is at the pit bot- 
tom, and the vanes or leaves of the fanners are impelled 
with great velocity by means of a wheel and pinion 

t by the hand. In other cases, large bellows, si- 
milar to those used by smiths, with a very wide. noz- 

ied in the same manner as the fanners, 
These m are only used as a temporary resource, 
when the mines have not to be carried to any gr#t 
distance. The circulation thus uced by propell- 
ing, in place of educting the air, is very faint, and the 
pales eeble. Trials have been made with’ the bel- 
ows, by inverting their common mode of action ; that 
is, by attachi air pipe w their under valve. By 
this plan the air is educted, and blown out or discharg- 
ed at the nozzle, We conceive this plan would be very 
suitable for sinking shallow pits or wells, where there 
was no — accumulation of carbonic acid. The appli- 
cation of the ventilating fanners in the same manner, we 
presume, in many cases would be an improvement, from 
the great obstacles presented against propelling of 

Tempera- 
ture of coal 
mines. 

Pate 
ecexeur. 
Fig, 7. 

Ventila- 
ting tan- 
ners. 

Bellows. 



MINE: 
them, as shewn by the’arrews; and, after being diffus- Mines of 
ed through the workings, will again meet in a body at 
a, and ascend the mine to the pit B, having combin- 
ed with it the deleterious air which it found in its pas- Vo" 
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Mines of air through pipes, although a very strong force is ap- 

Coal. plied 

Ventilae Another of the simple methods pursued in ventila- 
tion. ting mines which are level free, and where this gas 

Water fall. 

Air funnel. 

Bearing 
doors, 

PLATE 
cccxKkCclill 

Fig. 8. 

abounds, is to allow a small quantity of water at the 
it head, to fall freely downa pipe of a foot or eighteen 

inches diameter. This water carries down an aston- 
ishing quantity of air with it, and the water and air fall- 
ing into a cistern at the bottom of the pit, the air se- 
parates from the water, and is by its accumulation and 
elasticity propelled along the pipes below ground to the 
forehead, or is allowed to diffuse itself freely along the 
mines, and through the workings of the pit. 

Ventilation is also produced in collieries upon a small 
scale. by placing a horizontal funnel at the top of air 
pipes elevated a considerable height above the pit 
mouth. The funnel turns round upon a pivot, by means 
of a tail-piece moved by the wind, so as to present the 
mouth of the funnel always to receive the wind ; or a. 
circulation is produced by having fires of coal in iron 
grates either at the bottom of an upcast pit, or suspend- 
ed by a chain some fathoms down ; and we have seen, 
on an emergency, when there was a’breeze of wind, a 
ventilation produced by placing an awning of canvas 
in a perpendicular direction, and in a semicircular form 
around the lee-side of the pit mouth ; the canvas being 
suspended on temporary uprights of wood. 

These are the ordinary methods generally practised 
in collieries of a moderate depth, where carbonic acid 
abounds, or where there is an absolute want of air. In 
such cases, the circulation of air through the wastes, and 
along the wall faces is very easily managed, and with 
very little expence, the air descending the engines 
pit, and ascending one to the rise. 

In all coal-mines the circulation of air is regulated as 
to its line of direction, by double doors, named main- 
doors or bearing doors. They act as air-valves, and cut 
off a current of air, going in one direction, from joining 
or mixing with a current of air proceeding in another, 
These doors are placed upon the main roads and pas- 
sages in the mine, and are of great importance in ven- 
tilation. Their mode of operation is represented in Fig. 
8. where A is the downcast, B the upcast pit, sunk to- 
wards the rise of the coal, and C the dip-head Jevel. If 
in this case the mines were wrought without any atten- 
tion being paid to the circulation of the air, it would 
descend the pit A, and proceed in a direct line up the 
rise-mine to the pit B, where it would ascend, the con- 
sequence would be, that all the mines and boards to the 
dip of the pit A, and lying on each side of the pits, 
would have no Circulation of air, or would be laid dead, 
as itis termed. To obviate this, double doors are placed 
in three of the mines adjoining the pit, viz. at a and 6, 
cand d, e and.f; all of which open inwards to the pit 
A. By this arrangement, the air being prevented from 
passing directly from the pit A to the pit B, by the 
tors a and 6, it would have taken the next and nearest 
direction by c, d, and e, f; but the doors in these mines 
prevent this, it therefore must proceed downwards to 
the dip-head level, where it will spread or divide, one 
ty taking a course to the right, the other to the 
eft. Upon arriving at the boards g and h, it would na- 
turally have ascended by them; but this is prevented 
by a building, or stopping, placed at g and h. By 
means of these stoppings placed in the boards next the 
dip-head level, the air can be carried to the right or left 
hand for miles, if necessary, providing there is a train 
or circle of communication of air from the pit A to B. 
Suppose the boards 7 and / are open, the air will ascend 

. Without double doors on each main passage, th 
eeu circulation of the air would be constantly inter- 
rupted and deranged ; for example, suppose the door c 
removed, and only d remaining in the left-hand mine, 
all the other doors remaining as they are, it is evident 
that the instant the door d is opened, the air finding a 
more direct passage in that direction, would ascend by 
the nearest course /, to the pit B, and lay dead all the 
other parts of the work, there being no longer any cir- 
culation. Asthe passages upon which the doors are plac- 
ed are the chief roads by which the workmen pass and ~ 
re-pass to their work ; and as the corves are also constant« 
ly passing from morning to night, a single door, such 
as d, would be so often shut and opened, that the ven- 
tilation would be rendered very languid. The double 
doors completely correct this fault ; for when men, or 
horses with loaded corves, are proceeding to the pit 
bottom A, the door d is opened, and as soon as they 
pass, it is shut, so that they are in quiet or still air, con- 
tained betwixt the doors d and c, as ¢ prevented the 
air from changing its course while d was 3 When 
d is thus shut, the door ¢c is opened, when the men and 
horses pass on to the pit-bottom at A, the door d pre- 
venting any change in the circulation ; while the 
cis open ; the men and horses, inreturning from the pit, 
observe the same rule, first opening the door next them, 
then shutting it before they open and pass the other. 
By understanding this mode of separating and disjoin- 
ing air courses from each other, the continuance of this 
separation in a working of any extent, will be easily 
comprehended. When carbonic acid abounds, or when Stoppings. 
the carburetted hydrogen is in very small quantity, the 
air is conducted from the pit to the dip-head level, and, 
by placing stoppings in the off-break of each room next 
the level, it is carried to any distance along the dip~ 
head levels ; and the farthest room on each side being 
left open, the air is allowed to diffuse itself through the 
wastes, along the wall faces, and to ascend the upcast 
pit, as represented in Fig. 13. Plate CCCXCI.; but if Prats 
it should happen that the air becomes stagnant along Fig. 13. 
the wall faces, stoppings are put up through the work~ 
ings in such a manner as to direct the main body of fresh 
air to pass along the wall faces for the workmen, while 
a partial portion of the air is allowed to pass through 
the stoppings to prevent any accumulation of bad air in 
the wastes. Insuch cases as have been mentioned, the 
stoppings are made in a very superficial manner, with 
stones and rubbish, and frequently with rubbish alone, 
there being no danger from an explosion taking place. 

The mode of ventilation thus described is very simple, 
and the consequences of any inattention or mistake, are 
generally not of'a very alarming nature, nor fatal to the 
workmen, or very injurious to the interest of the con- 
cern. But where the inflammable air abounds, as in 
many of the districts in ea particularly in the 
counties of Northumberland, Durham, and Cumber- 
land, a very different field of action is presented to the 
mining engineer. There a host of difficulties attend him 
at every step, from the moment he breaks the ground for 
the fitting, or winning of a colliery, to the day in which 
the last corve of 8 resco the pit. ater, mud, 
and quick-sands is progress In in, 
the alluvial sn ni La in the — sats beds of heeyes 
ielding vast quantities of water, have to be stop 

zeibbing or tubbing, and frequently much raat 
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Mines of .air issues from the cutters of the rock and beds of coal, 

Coal. which has to be attended to and carried off for the safety 
———" of the workmen ; and no sooner is the . ined at the 

adic pl inp ject of all his labours, 
z immediate and most attention is requir- 

ed, to secure a circulation of air, there being instances 
where the workmen dare not advance even six feet into 
the whole wall, or solid coal, without having the circu- 
lation of fresh air brought within three feet of the fore- 
head where he works. When this is considered, and 
when it is known that, in practice, the air is carried for 
many miles in regular labyrinths through the wastes, 
and along the distant and widely-extended wall-faces, 
where every room requires its ventilation to be attended 
to ; and as upon the correct ventilation, the lives of the 
workmen, and p' ity of the mining concern depend, 
some faint idea may be formed of the important and 
arduous duty of the mining engineers in these districts, 
and of the severe application of mind, and laborious 

to what is ted in Fig. 3. 
it is placed upon a single pie 

at top, b 
Shei incites, Ge bentien theca se day’ ie 

venient distance from the mouth ; upon which buntons 
a close scaffolding of plank is laid, and, for farther se- 
curing its being air it is moated over with well. 
Le ed sae aember A At a little distance below the 
scaffold, a passage is iously cut, either in a sloping 
direction, to connect the current of air with the furnace, 
or it is run horizontally, and communicates with the 
prone dy Lat te neat ing. 
obstacle to the placing of the scalfold 

corresponding to the extent 
of ventilation to be carried on, and hb ehieaniys are 
constructed either round or square, from 50 to 100 feet 
in height. having an inside diameter of from § to 9 feet 
at bottom, and tapering to 2 feet 6 inches or to 5 feet dia- 
meter at the top, to the haight and diameter 
at bottom. These chi , Te- 

in 
chinmeys, having so great a 

quire only . ae thick, of coe brick 4 
excepting a lining at the bottom of fire bri here the 
bent of the farnane acts with force. mags 

Although these furnaces placed at the surface are still 
used, yet they are in a great degree superseded by the 
more effectual plan of placing a furnace at the bottom 
of the pit, which is much more effectual than the for- 
mer, for this reason, that the shaft which the 
air ascends to the furnace at the top of the pit, is always 
at the ordinary temperature ; from which cause, the in- 
stant the furnace is not attended to, and allowed to 
grow languid, the circulation of air through the mines 
grows languid in a ing degree, and conse- 
ently dangetons, whereas, when the furnace is plac- 
ed at bottom of the pit, the shaft is heated through 
its ; the consequence of which is, that al- whole 
though the should be neglected, and grow lan- 

1 
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id, and although the fire in it be quite extinguished 

for a pocwctare thy the circu lation will continue ae 
be good, as the air in the w it is rari yy the 
heat remaining in the shah wal s. When furnaces 
were first placed at the bottom of the pits, or at a little 
distance under the roof of the coal, the smoke which 

led from them, and the air highly heated, ren- 
dered it impossible for the onsetters to work there. 
Thee uence of which was, the pit in this case was 
of no use tor drawing coals. Of late, this fault has 
been obviated, by adopting an improved plan, as re- 
— Fig. 9. Plate CCCXCIII. where a is the 
ower part of the upcast shaft ; 5 the furnace built of 
brick, arched at top, and the sides insulated or built 
clear of the solid coal in which it is placed. Betwixt 
the sides of the furnace wall and the coal,.a small cur- 
rent of air constantly passes to the shaft, to prevent the 
coal taking fire. The furnace is wide, and open in 
front, that the air may have a free passage over the 
burning coals ; and the coals burn upon furnace bars, 
having an ash pit below them similar to the construc- 
tion of furnaces used for engine boilers. The furnace 
is placed at any convenient distance from the pit bot- 
tom, such as forty yards, From the end of the farnace 
a mine is cut in a rising direction at c, and commu- 
nicates with the shaft at d, at the distance of from 6 
to 10 fathoms from the bottom of the pit. By this ex- 
cellent arrangement, the furnace and furnace-keeper 
are completely disjoined from the pit. The pit bot- 
tom is not only free from all incumbrances, but is cool 
and temperate ; and the shaft is at the same time as ser- 
viceable as any other for the drawing of coals. As the 
heated and vitiated air, with the smoke, are not only 
very unpleasant and troublesome to the banksmen, 
who work close to the pit mouth; but as much machi- 
nery is so frequently employed at a Newcastle pit hay- 
ing three or four divisions, with frequently one or two 
large water drawing engines, with two coal-drawing 
engines, these closely er around a nar- 
row pit mouth, not only greatly obstruct the ascend- 
ing and descending currents of air, but the force of 
high winds has often had the effect of beating down 
the ascending current of air, and throwing the whole 
circulation below ground into a languid, dead, and dan- 

3 state. To obviate this, the following plans 
ve been successfully adopted, as shewn in 

“Mines of 
Coal. 
—_——— 
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Fig. 9. 

ig. 10, Fig. 10. 
which re ts the of a Newcastle coal pit. a@ Air tubes. fe shaft, with the the upcast shaft, wi furnace at bottom; 6b the 
downcast shaft, by which the fresh atmospheric air de- 
scends ; d the brattice carried above the pit-mouth. - 
At a little distance below the settle boards, a mine 
¢ is carried to communicate with the surface from the 
downcast shaft, over which a brick tube or chimney is 
built from 60 to 80 feet high, from 6 to 8 feet diameter 
at bottom, and from 3 to 5 feet diameter attop. Upon 
the top of this chimney a funnel, made of deal, is pla- 
ced in a horizontal direction, which turns easily round, 
being hung upon a pivot. The vane /, made also of 
deal, keeps the mouth always opposite to the direction 
of the wind. Anai it, exactly similar in every 
respect, is made at the upcast shaft a, with this diffe- 
rence, that the funnel is constructed to turn its mouth 
in the direction of the wind. From an inspection of 
the Figure, the effect of this will be seen, 
oe a high wind rather aids than injures the ven- 
tilation. - 

The principle of ventilation being thus obtained, the 
next plan in opening up a colliery, and in driving all 
advance mines whatever, is the double mine, or double 
headways course, upon the simple yet very ingenious 

Double 
head-ways 
course. 
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Mines of principles of which, the circulation of air and ventila- 

Coal. 
—\—— 

Ventila- 
tion. 

PLATE 

eccxcur. 
Fig. ll. 

Fig. 12. 

tion depend at the opening of a colliery. 
"The double Seiirays raat is represented in Plate 

CCCXCIII. Fig. 11. where ais the one heading, or 
mine, and & the other. The heading a is immediate- 
ly connected with the upcast side of the pit c, and the 
heading 4 is connected with the downcast side of the 
pit d. The pit is rendered completely air-tight by the 
division made of deals from top to bottom, named a 
brattice wall, so that no air can pass through the brat- 
tice from d toc, and the communication betwixt the two 
currents of air is completely cut off by a stopping betwixt 
the pit-bottom and the end of the first pillar ; the pillar 
or walls of coal, marked e, are named stenting walls ; 
and the openings betwixt them are named walls, or 
thirlings, the arrows show the direction of the air. 
The headings a and 4, are generally made about 9 feet 
in width, the stenting walls 6 or 8 yards in thick- 
ness, and holed or thirled at such a distance as is 
found most suitable for the state in which the air is. 
The width of the thirlings is 5 feet. When the head- 
ings are set off from the pie eae an opening is left 
in the brattice at the end of the pillar next the pit, 
through which the circulation betwixt the upcast and 
downcast pits is carried on; but as soon as the work- 
men cut through the first thirling, No. 1, the opening 
in the brattice at the pit-bottom is shut, by which 
means the air is instantly drawn by the power of the 
upeast shaft through that thirling, as represented by 
the dotted arrow: this evidently brings a direct stream 
of fresh air close to the forehead where the work- 
men are. They then proceed with the two headings 
aand 6; and as soon as they cut through the thirling 
No. 2, a wall of brick and lime, four and a half inches 
thick, is built across the thirling No. 1, which building 
is named a stopping; this being air-tight, forces the 
whole circulation through the thirling No. 2. In this 
manner the air is carried forward, and circulated al- 
ways by the last made thirling nearest the forehead, 
care being taken the instant a new thirling is made, 
that the last thirling through which the air was circu- 
lating be secured with an air-tight stopping. In the 
figure, the stoppings are placed in the thirlings No. 1, 
2, 3, 4, 5, 6, and consequently the whole circulation 
passes through the thirling No. 7, which is the nearest 
to the foreheads of the Tecdings a, 6. From an in- 
spection of this figure it is evident, that by this very 
simple plan, a circulation of air may be carried to any 
distance, and in any direction however various ; for in- 
stance, if, while the double headways course a 6 is go- 
going forward, other double headways courses are re- 
quired to be carried on at the same time on both sides 
of the first headway, the same general principles have 
only to be attended to as shewn in Fig. 12, where 
a is the upeast, and 6 the downcast pit. The air pro- 
ceeds along the heading c, but is prevented from pro-« 
ceeding farther in that direction than the pillar d, 
where it is obstructed by the double doors at e, it there- 
fore proceeds in the direction of the arrows to the fore- 
heads at f, and passing through the last thirling made 
there, returns to the opposite side of the double doors, 
then ascends the heading g to the foreheads at h, passes 
through the last made thirling there, and descends the 
heading i, until it is interrupted by the double doors 
at /, the air then passes along the heading / to the fore- 
heads at m, returns by the last made thirling there, 
along the heading n, and lastly descends the Bouling 
o, and ascends the upeast pit a, mixed with all the 
impurities which it met with during its circulation: 
this figure or diagram is an epitome of the mode by 
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which collieries of the greatest extent are wrought. Mines of 
The air courses in some are from 30 to 40 miles in 
length, so that when the circulation of air is conducted 
by means ofa Rit divided by a brattice wall only afew 
inches thick, the air which is descending the downcast 
on one side of the brattice, at six o’clock in the morn- 
ing has to circulate through a course of perhaps 35 
miles, and at six o'clock at night is only ascending by 
the other side of the brattice, a division only about 
seven inches in thickness. From this description of 
the system of ventilation of coal mines, it is evident 
that the furnaces which are the immediate cause of the 
circulation, require to be most particularly attended to, 
and kept in constant regular action night and day, and 
from year to year, during the existence of the pillars ; 
any inattention to this duty, stagnates the circulation, 
and places in extreme hazard the lives of the workmen 
and the welfare of the colliery. Upon considering the 
principles explained in these figures, it is evident, that if 
any number of boards are set off from any side of these 
mines, either ina level, dip, or rise direction, the cir- 
culation may be .extended to each forehead, upon the 
principle of an ingoing current to each, and areturning 
current from the same. 

It requires particularly to be noticed, that although 
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the circulation of fresh air is thus carried forward to: cccxcim, 
the last made thirling next the foreheads f, h, and m, 
Fig. 12. and circulates through the thirling which is Brattices. 
nearest to the face of every board and room, the dis- 
charge of inflammable air is frequently so great from 
the solid coal, that the miners dare not proceed on~ 
wards above a few feet from the current of fresh air; 
without the danger of being burnt from the gas ignit- 
ing at their candles. To secure against this accident, 
temporary shifting brattices are used. They are made 
of deal about three quarters of an inch thick, from three 
to four feet broad, and about ten feet long, with cross 
bars for binding the deals together, and a few finger 
loops cut through them for the more expeditious! 
lifting and placing them im exact position. Every col- 
liery where inflammable air abounds, has a number of 
those brattices ready for service, and a great store of 
brattice deals for emergencies, when an explosion un- 
fortunately takes place. 

The manner of applying the temporary brattices is 
represented in fig. 13, where the air circulates freel 
through the thirling a before the brattices are placed, 
6 and ¢ are two headings, boards, or rooms, which are 
so full of inflammable air as to be unworkable. Props 
are placed near the upper end of the pillar e, betwixt 
the roof and pavement, and about two feet clear of the 
sides of the next pillar, so that the miner can pass along 
betwixt the pillar side and the brattice.. The brat- 
tices are then fixed with nails to the props, and while 
the lower edge of the one brattice rests on the pave- 
ment, the upper edge of the upper brattice is in con- 
tact with the roof, by which means any variation of 
the height in the bed of coal is compensated by the 
overlap of the brattices ; and as the boards advance, 
shifting brattices are laid close to and along side of the 
first set. The miner sets additional props in the same 
parallel line with the former, and slides the brattices 
forward, in order that the air may circulate close to the 
forehead where he is at work, the distance betwixt the 
brattice and the forehead being regulated by the issue 
of inflammable gas and the velocity of the circulation 
of the air—d d are the props, and f the brattices. By 
this arrangement the air is prevented from passing di- 
rectly through the thirling a, and is forced along the 
right-hand side of the brattice, and sweeping the wall- 

Fig. 12. 

Fig- 13: 
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or forehead, returns by the back of the brattice, 

sansa Arata but is 3 
in its former direction by the brattice 

forehead c, by which it and makes 
‘return close to that forehead. In this manner 

and boards are ventilated until. another thir- 
made at the upper part of the pillar, when the 

i een Seopa re and the brat- 
ed and carried forward for a similar opera- 

pit or stapple has to be sunk from one coal 
or to regain a coal upon the other side of 

the ingoing current of air must be carried to the 
side of the pit, and conducted down one side of a brat- 

i is lengthened progressively as the pit grows 
deeper, and the circulation or return air passes up the 
other side of the pit, by which the rubbish is drawn 
up, the brattice is carried down close to the pavement, 
chiarahdeh din coskis qpimbluip with diablo hindwaye 
courses in the manner as before described. 

Sometimes pits have to be mined upwards, in which 
case the inflammable air, from its specific lightness, 
keeps always about the heads of the workmen. The 
circulation is produced in this case by a brattice carried 
up the shaft to produce a current of ingoing and re- 
turning air, exactly the inverse of the above. 
When blowers occur in the roof, and force down the 

strata, so as to produce a large vaulted cavity, it is ne- 
to sweep away the accumulated gas, which 

w not only lodge in the cavity, but would de- 

Se eee og ees is is 3 
4. where a is the bed of coal, 4 the blower, c the 

by the falling of the roof strata, d is a 
and ¢ the brattice ; by this plan the cur- 

rent of air is carried close to the roof, and constantly 
sweeps away and dilutes the inflammable air of the 
blower as fast as it issues. The arrows shew the direc- 
tion of the current ; were it not for this direction of the 
ventilation, the accumulated gas would mix with the 
current of common air, and produce an explodeable 

i issuing from blowers is sometimes 
conducted in pipes into air courses, where the air 

i a ff 
ek i. 
5 3 

ae 

The sides of the air-course is built with bricks, 
arched over and made air-tight, and a mine is driven 

Air rarified 
by steam. 

in the roof strata, as represented in the Figure. In some 
cases, the roof of the air-course a is laid over with plank 
made air-tight; by this method, air-courses can be 
made to cross and recross each other with great facili- 
ty. It has been found, from the practice of the most 
eminent engineers, that these air-courses thus contract- 
ed should be in general six feet. or at least five feet on 
the side, that is, the area to be 36, or at least 25 square 
feet, and that the general velocity of the current of air 
through the works should be from three to four feet 
per second, or about 24 miles per hour. 

Another method has also been brought forward for 
ae Ng hg aay shaft, by means of steam 

uced from a large boiler, such as is used for 
es | 

steam engines. The steam from the boiler is conduct- Mines of 
ed in deal tubes, in preference to iron pipes, on account _ Corl. 
of deal being a very slow conductor of heat; these pipes 7, 
are carried at least half way down the pit, and the in- 4,5), 
tention is, that the steam be made to issue from the 
lower end of the tube as hot as possible. The steam, 
immediately on coming in contact with the air, is con. - 
densed. The caloric or latent heat is disengaged, heats 
the air in the shaft, and produces a constant ascending 
current, while the condensed steam falls in a shower to 
the pit bottom. This mode of producing an ascending 
current of air has not the en of the common fur- 
nace; and although it allows the upcast shaft to be 
used as a pit for drawing coals, the dropping of the 
condensed steam k shaft walls wet, which is 
not only istiveaeiattiioy but in some degree counter- 
acts the power of the rarifying process. 

It has frequently been suggested by men of sci- Air propel-- 
ence, and by mining engineers, that ventilation might led ineffec- 
be produced, both strong and effective, by vey | tual. 
a current of air down a shaft by means of iron 
a belloys wrought by powerful machinery. 
rom every experiment yet made, this appears to be the 

least effective of all the plans of ventilation. 
It is well known, that when the least advance is rxhaustion 

made towards forming a vacuum, the remaining part of air effec- 
of the air instantly acting by its great rence? produ. tual. 
ces an equilibrium through the mass of air. It is this 
principle, brought into constant action by means of 
eat applied to the ascending current of air, that the 

before-mentioned systems of ventilation act. 
a —_ rey ns, Pet, = Mae A ae m4 Taylor’s 

ydraulic Air Pump, ied to the ventila~ hydraulic 
tion of mines, of a moderate moh 29 and where there ®* pump. 
was no dangerous quantity of inflammable air. — It is 
the invention of Mr. John Taylor of Tavistock, in the 
county of Devon, and has been applied with complete 
suceess. The construction is very simple, has very lit- 
tle friction, and shews the ingen ity of the inventor. 
It is . in Fig. 1. Plate CCCXCIV. where Pratx 
aisa cistern, nearly filled with water, made of cccxcrv, 
wooden staves, with iron, circular, and from Fig. 1. 
six to eight feet in . Through the bottom of this 
vessel a pipe 6 passes from the mine to be ventilated, 
and passing up through the water, is carried about a 
foot above it. Upon the = of this pipe is an air-tight 
valve, opening upwards. Over this pipe, and within 
the sides of the cistern, a cylinder of plate iron is pla- 
ced, open at the bottom, but close at the top, in which 
oP an air-tight valve is placed, also opening upwards, 
This iron cylinder is to move in a vertical direc. 
tion, by guides or sliders, and its upper end is attached 
to a lever, which is moved, either by a water-wheel or 
a steam engine. When the cylinder descends, the 
valve c at the top of the pipe shuts, and the air contain- 
ed in the cylinder opens the valve d in the cylinder 
top, and escapes, but the instant the cylinder ascends 
the valve d shuts, and the valve ¢ opens, by which 
means a goantiy of air, equal to the contents of the 

linder above the surface of the water, is drawn from 
1e mine through the pipe 6 This repeated exhaustion 

causes a regular circulation of air through the mine, to 
supply the circulating current produced by the work- 
ing of the machine. An exhausting machine of this 
construction may be made from the smallest size to be 
wrought by the hand, to any requisite size to be mo- 
ved by machinery. 

These are the general plans which have been put in 
practice for the ventilation of collieries with success. 
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The ventilation of eoal-mines, where inflammable air versing in the direction of the arrows, would go direct- Mines of 

abounded, was conducted on the old principle of ven- ly from the downeast pit a, to the upcast pit b, along | oal- 
tilating only the fore-heads and wall-faces, where the 

Mines of 
Coal. 

Ventila- e mine gq. The consequence of which would be, Veattinn 
ian: men were at work until the year 1760. The conse- every mine and room of the worki would be laid ,i5,, 

quence of which was, that the process being irregular dead, as it is termed, and be instantly filled with in- ; 
and uncertain in its operation, the accidents from ex- flammable air, which, if not guarded against, would 

Spedding’s plosions were frequent and fatal. To obviate these either fire at the miner’s candles, or at the furnace next 
invention misfortunes, the ingenious Mr. Charles Spedding, a the upcast pit 6. In the same manner, a partial stag- 
and great native of Cumberland, contrived and brought into 

practice the present system of ventilation, that is, he 
converted each room, board, or miné, as soon as it was 
formed, into an air course ; by which means, he not 
only ventilated the wall-faces where the miners wrought, 
but also the whole extent of the old wastes. This was 
a very great and important improvement, and the 
mining interests of Great Britain have been highly be- 
nefited by it. To the memory of Mr. Spedding every 
tribute of respect is due. 

The general system, as to the distribution of the air, 
tion of the after passing down the downcast shaft, is to give the 

first of it to the stables where the horses are kept, then 
to the workmen in the foreheads, when the air, load- 
ed with what mixtures it may have received, traverses 
the old wastes ; and, lastly, passing over the furnace 

nation in a district of the colliery, would be produced 
by any of the common stoppings being removed or de-~ 
stroyed by accident, as the air will in that case always 
take the nearest course to the upcast pit. Main stop- 
pings are made very secure, by strong additional build~ 
Ings of stone, and they are made at different places, te 
keep the main air courses entire, in the event of an ex 
plosion,—by means of these many lives have been 
saved. This system may be extended almost to any 
distance from the pit-bottoms, provided the quantity 
of fresh air which is circulating can sufficiently dilute 
the inflammable air which issues from the mines, and 
keep it under the firing point. In this manner, the air 
ventilates first one pannel of work, and then others in 
succession, the air passing from one pannel to another 
through the barrier or pannel walls, by means of mines, 

with all the inflammable air found in its course, ascends 
the upcast shaft, and is. dissipated in the common 
air. 

Mr. Spedding’s system is termed, “ coursing the air ;” 
and according to the abundance of the inflammable air 

as in Fig. 1. Plate CCCXCII. and may either be single, Prats » 
double, or triple coursing, according to the quantity CCCXCIE. 
of gas in the mine. Fig. L. 

If several coals are wrought in the same shaft, the Ventilating 
ation: 1 A more than ventilation is first completed in one coal, and from Mr") 

in the mines, the coursing is either conducted up one 
room, and returned by the next alternately, through 
the whole extent of the works ; or two or three rooms 
are connected, so that the air passes up two or three 
rooms, and returns by the same number alternately as 
above mentioned. 

This most ingenious system has been greatly im- 
ase by the mining engineers of the Newcastle and 

hitehaven districts collectively ; and, in particular, 
by Mr. Buddle before mentioned, who, in his report 
<4 the ventilation of coal-mines, has shewn in a very 

ear and explicit manner, the result of an extensive 
practice, the manner of applying the system effectually, 
and of guarding those points when the greatest danger 
is likely to arise. Several of the following remarks 
and examples are taken from that report. 

The improved system of ventilation upon an extend- 
ed scale, by which the current of air sweeps every cor- 
ner of the workings, is represented, Fig. 2. Plate 
CCCXCIV. where a is the downcast, and 6 the up- 

CCCXClV. cast shaft. By following the course of the arrows, it 
will be seen, that the air passes first along the two 
rooms c,d, having free access to each through the 
walls, but is prevented from entering into the adjoin- 
ing rooms by the stoppings which form the air cour- 
ses: it sweeps the wall faces of the rooms c,d, and 
makes a return down the rooms e, f, but is prevented 
from proceeding farther in that direction, by the stop- 
pings g, h ; it proceeds to the foreheads ¢, #, and single 
courses all the rooms to the foreheads J, m ; at this point 

' it would go directly to the upcast pit b, if it were not 
prevented by the stopping 2, this atone it again into 
double coursing the rooms, until it arrives at 0, when 
it goes direct. to the furnace, and ascends the shaft b. 
The lines across each other, represent the passing doors ; 
and these may be substituted in any place for a pas- 
sage where there is a stopping. The stopping p, near 
the bottom of the downcast shaft, is termed a main 
stopping, because, if it was removed, the whole circula- 
tion would instantly cease, and the air, in place of tras 

thence is carried by means of stapples or blind pits 
from one coal to another, it always being the study of 
the mining engineer to give the first of the air to the 
working fore-heads, and that it latterly traverses the 
old wastes. When, however, the flow of inflammable 
roe too great, separate ventilations are made for each 

In ventilating the ver: 

lieries, the workings being very roomy, and the air 
courses of comparatively small extent. The air is con~ 
ducted down one pit, carried along the main roads, 
and distributed into the sides of work, as represented 
in Plate CCCXCIIT. ul 
head, is carried in the upper part of the coal in the rib 
walls along one or more of the sides. In this instance 
it is carried all around, and the air enters at the bolt hole 
e. Lateral openings, named spouts, are made from the 
air-head mine into the side of work, and the circulate 
ing current mixed with the gas in the workings enters 
by the spouts, as represented by the arrows, and re« 
turns by the air head at g to the upcast pit. 

When blowers are met with in the first of the air, Blowers. 
by which all the gas which issues from a blower is 
carried along the wall faces where the men are working, 
so as to render their situation very dangerous, it is 
necessary to reverse the course of the air, in order 
that the issue of gas from the blower shall be dilu- 
ted by the last of the air, and carried directly to the 
upeast shaft. This is effected by applying the general 
principles before laid down, and by removing the stop« 
pings in one place of the air course, placing others ‘in a 
‘counteracting direction, and causing the one current of 
air to cross the other by an arch, as before mentioned. 
Sometimes these operations have to be performed at 
places at a great distance from each other. When this 
is the case, and the engineer has, from the plan of the 
colliery, laid down with precision the line of operation - 
to be pursued, the men are divided into parties, each 

thick coal in Staffordshire, Stafford- 

though there is much inflammable air, less care and at- vod thick 
tention are required than in the north of England col- 

A narrow mine, named the air Fig. 1. 
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applied to it, as *‘ The. pestilence which walketh in Mines of 

sey abe and destruction which wasteth at noon- a ; & 8 8 i z 2 5 E . 8 § 

to pass directly curs 
rent soas to mix with, and dilute the air highly charg- 

as, before it comes in contact with the fur- 

connected 
ventilation. . Where inflammable air abounds, they 
vary with the state of the , the of 
the gas, and, in a great degree with the length which 

neral 
. In the manner now described, the ventilation of col- 
lieries has been carried to an astonish- i on y 

ear 1760, (when Mr. Spedding’s 
in ventilation was 

active and unwearied attention, livi 
— we devoted to a hazardous 

, yet, i tly of these circumstances, 
sions frequently, nay almost daily, took . and ca- 

, the most melancholy which eccurred 
life, were the consequences. Year after year 
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day.” 
To describe the catastrophe attending an explosion 

of an extensive coal-mine, would require the pen of an 
able writer, guided by one who has been present at 
such a scene ; but some faint idea may be formed from 
the following description —We shall suppose a mine 
of 
with the worki 

i in all ite 
tions under a regular and rigid discipline, with rail. 
ways in every direction ; the stoppings, passing doors,. 
brattices, and the whole economy of the mine so arrang- 
ed, that ripen mag the work is performed like a ae 
regulated machine, To seea mine of this extent at full 
work is a scene of spirited animation, and of wonderful 
industry ; the “sound of the hammer” is heard in every 
quarter, and the numerous i loaded and un- 
loaded, passing to and from the wall-faces to the pit 
bottom, are seen driving and thundering along in every 
direction. At each door a little boy, nameda trapper, - 
is placed to open and shut it, Every one is at his post ; 
added to which, there is a degree of cheerfulness per- 
vading the whole scene, which could scarcely be ex- 
sates in a place of so sombre an aspect. While the 
work is thus going forward, it has but too frequently 
happened, that, from some unforeseen cause, part of the 
ventilation has become or laid dead, as it is 
termed, by which a great ly of inflammable air is 
aaa egies place, or the sudden opening of a 
lower has produced the same effect, the certain 

of which is, that the unsuspecting miner 
enters it with his candle ; ignition takes place ; “‘ sud- 
den as the spark from smitten steel,” the whole extent 

the mine in that direction becomes one blaze of 
ight and flame from roof to pavement, in which the 

are enveloped. It hangs for a few seconds; 
from the evolution of immense volumes of gases, 

with much heat, this pestilence begins to move with 
pray ner ey hapremmrp ce with the noise of thun- 

, as if they had been 
blown from an immense mortar against a wall! Others 
are carried direct to the shaft, and are either buried 
there amidst the wreck, or are blown up and over the 
pit mouth: So powerful is the blast, that even in the 
shaft it frequently tears the brattice walls to pieces, 
blows the corves, which are ging in the shaft, 

depth, perhaps from 100 to 150 fathoms, Catastrophe 
extended to a great distance, the attending 

the mining opera~ °° ¢*P!0- 



Mines of the back draught commences, by the descent of air with great difficulty the mine can be entered, owing to’ Mines of 
Coal. _ down the shaft to replace the air of the mine as it cools. the wreck ; if the descending current of air is good, . Coal 

Ventilas very part of the mine is filled with the most delete- part of the wreck is cleared away. The engineer then yo 
tlon: rious airs, particularly azote and carbonic acid, the re- considers what are the best immediate plans to pure ¢io,, 

sult of combustion. Those miners, who were in the di- sue, arising from his experience, and an accurate know- 
rect line of the explosion, have their fate quickly sealed. ledge, not only of the general situation of the work~ 
Others who are not in the direct current are dreadfully ings, but of the direct lines of the air courses, so that 
burnt. But though the greater number of the miners he may in the shortest time restore the ventilation, and, 
are at a distance from either of these calamities, yet if possible, relieve the miners who may yet be alive. 
their fate is perhaps the most severe. They hear the ex-| Having formed his plans, he states them to his assist~ 
plosion : they know well the certain consequences of it; ants, and hears io | improvements they may suggest > 
every one thinks of his personal safety ; and the great’ a great quantity of prop-wood and brattice deals are 
object is to reach the pit bottom. All the lights are sent down, and they enter the mine as far as the air 
generally extinguished, and they have to pursue their will allow them; care being taken to have it with 
dreary path inawful darkness,—a darkness rendered ter- them every step as they proceed, and in particular be~ 
rible by the combination of uncommon circumstances. fore leaving the shaft, they see that the brattice of it is 
Some of them have been known to make most providen- air-tight ; for if any openings are in it, the air would 
tial escapes, after clambering over fallen roofs, andthe pass directly through it and ascend to the bank. 
wreck where their fellow workmen lay entombed ; As the violence of the explosion destroys many of the 
but others, deviating from the direct course in the con-.. stoppings, and almost every door upon the air-courses, 
fusion of the scene, wander anxiously onward, dread- the whole circulation is laid dead, and the fresh air will 
ing every moment to meet the returning pestilential of course take the most direct course through the first 
air. At last they feel its power, and knowing the cer- at to the upcast shaft. All these must be re« 
tainty of their fate, they cease to struggle with what is placed as they proceed forward with the air ; and this 
irresistible ; they resign their. hopes; fall down ina work being in general executed with astonishing quick 
reclining posture ; nature is soon exhausted, and they ness, many lives are frequently saved. Pia 
sink in death as if asleep! Such is the fate of the hardy As soon as the ventilation is restored by these tem« 
and industrious miners, who venture their lives every porary brattices, the stoppings and doors are replaced 
day for the comfort of others ; and such, frequently, is in a substantial manner, and the workings are .resu- 
the misfortune, which, ina moment, comes like a whirl- med with all their former vigour and activity, as if 
wind upon the best arranged mining concerns, afterthe no misfortune had ever happened. From what is stat- 

_most laborious exertions, and the most unremitting ed, and from an inspection of Fig. 2. Plate CCCXCIY. Prats 

370. 

anxious concern of the mining engineers. The labours 
and plans of years are in an instant destroyed. 

Sad and melancholy as the scene described is, per- 
haps it is the least part of the melancholy picture. From 
the gcneral arrangements of collieries, it is found a mat- 
ter of economy and conveniency to have the workmen’s 
houses, where their families reside, near to the pits. 
The consequence of this is, that the instant an explo- 
sion takes place, the alarm is general, and the wives and 
relations of those who are ‘in the mine rush to the pit- 
mouth in a state of distraction, where a heart-rending 
scene takes place,—a scene which may be imagined, 
but cannot be described. All the violent effects of sud- 
den grief are the consequence. They look to the hor- 
rible pit where those who are most dear to them are 
entombed, and who but a few hours ago had left 
them in health and vigour, with the hope of return- 
ing happy to their homes. 

In such a case the mining engineers have a sevére 
and an imperious duty to perform. The pit, where 
they must descend, is either rendered dangerous by the 
wreck of loose timber torn away by the erruption, or 
the air is in a pestilential state ; and, what is still more 
alarming, part of the coal may have taken fire from the 
explosion, or a blower may be ignited ; either of which 
would produce repeated and violent explosions the in- 
stant the gas accumulated to that point so as to come in 
contact with the fire. Such a case is not unfrequent, 
and against this no human skill can guard... This fear- 

MINE. 

it is evident, that the stability of the main. stopping p, CC¢xciv- 
is an important point, on which account it is counter- 
forted by strong walls of stone ; and if stones are easi- 
ly cS ge in the mine, it is of great service to coun 
terfort as many of the stoppings as can conveniently be 
done, so as to resist the explosive force of the fire, and 
give a greater facility in recovering the ventilation in 
the promptest manner. The oversmen and deputies 
who are employed in this service shew a wonderful 
dexterity in placing temporary brattices. They will 
work in the dark, with the wreck of one destruction 
around them, and threatened every, moment to be 
overwhelmed in another, in which the hope of saving 
a fellow-workman from death gives. the most live- 
ly energy to their actions; and if they think that a 
bold effort will save life, they. will rush without fear 
into the midst of pestilential air, and grapple with 
death. The mining engineers are always at the head 
of this service, and as they, with their assistants, fre- 
quently push forward in the dark, they are exposed to 
the deleterious effects of the gases, and it is no uncom- 
mon thing for those who take the lead, to drop down 
lifeless, while those who are in the rear seize them by 
the feet and draw them back into better air, yet no 
sooner are they re-animated, than the same generous 
impulse acts in its full force, and they make the same 
attempt again and again, till nature is exhausted. We 
need scarcely add, that many fall a sacrifice to the 
ardour of their generous exertions. 

Fig. 2.. 

ful case, with the others before mentioned, is probably 
combined. All these have to be encountered by the 
engineer and his assistants. The hope of saving some 
of the workmen from death, and the ardent entreaties 
of the agonized relations, place the consideration of 
personal safety out of the question, 

On descending to the bottom of the pit, it is perhaps 

When it is ascertained that fire.exists in the wastes, Coal on fire 
either by the burning of the small dusty coal which and mode 
lies along the roads, or that the solid coal is on fire, of extin- 
from the ignition of a blower, the descent into the mine guishing it. | 
is rendered tenfold more hazardous, as a moment's safe- 
ty cannot be depended on, for if the discharge of gas 
is great, it rapidly accumulates, and. the instant. it 
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the manner before described, and with daily mis- 
nes of a lesser or degree, were the colleries 
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Pp tried to give light to the miner in very 

$71 
altogether out of the question. Mines of ble, as to render the ae plan out of the 

After Dr. Trotter’s pamphlet, nothing particular ap- 
peared for years upon this important subject, the min- v2 jyji9. 
ing engineers therefore applied their whole skill and ,ion, 
energies in producing a circulation by the means be- 
fore mentioned, particularly upon the principles of ra- 

- In some cases, fish, which, in the incipient stage of Expedients 
ion, give a strong phosphoric light, ed been ~ og 

cases; and the light produced by the collision of 
flint and steel was universally employed when candles 
could not be used without produc an explosion. 
The machine for producing this light is named a steel 
mill, which will be particularly noticed afterwards. 

ers the various kinds of phospho- 
rus, but these were er insufficient for the 
purpose. When tried in the mines they only prodaged 
a most melancholy light, and rather tended to ren- 

These der the “ darkness visible :” Inthe mean time the mines 
were extended, and the melancholy catastrophes con- 
stantly increased. At last an explosion and catastrophe Dreadful 
took place at Felling colliery,near Gateshead, inthe coun- explosion 
ty of Durham, about a mile and a half distant from New- * Felling 
castle, more sxeediul ‘snd. meleochel in their conse- °lery- 
quences than any whi ever taken place in the 
collieries of Great Britain. . This colliery was working 
with great vigour, and under a most regular system, 
both as to the mining operations and ventilation ; the 
latter was effected by a furnace and air-tube placed upon 
a rise pit. on elevated ground south from the tarn- 
pike road leading to Sunderland. The depth of the 
winning was above 100 fathoms ; twenty-five acres of 
coal had been excavated, and such was the execution 
of work, that from one pit they were drawing at the 
rate of 1700 tons of coal weekly. U the 25th 
May, 1812, the night-shift was relieved by the day- 
hift of miners at eleven o'clock forenoon, one hundred 

and twenty-one persons were in the mine, and had 
taken their several places, when, at half-past eleven 
o’clock, the gas fired, and produced a most tremendous 

losion, which alarmed all the neighbouring villages. 
« The snbterraneous fire broke forth with two heavy 

all ponies from the dip-pit, and these were instant] 
followed by _ - one from the rise-pit. A slight trembling, 
as from an earthquake, was felt for about half a mile 
around the colliery, and the noise of the explosion, 
though dull, was heard at from three to four miles dis« 

uantities of dust and small coal ac- 
ts, and rose high into the air, in 

of an inverted cone. The Lesviost part of the 
€ matter, such as corves, wood, and small coal, 

its, but the dust, born away by a strong 
in a continued shower to the distance of 

a mile and a half from the pit. In the seo vil- 
lage of Heworth it caused a darkness like that of early 
twilight, and covered the roads so thickly, that the foot- 
fips ok paaeenare were imprinted in it. The heads of 

frames were blown off, their sides set on fire, 
and their pulleys shattered in pieces. The coal-dust 
Geted fron the soe Man wnpeecntal part of the 
ventilating tube was ¢ three inches thick, and soon 
burnt to a cinder; of burning coal driven off 
the solid stratum of the mine were also blown up this 

Such were the fearful and volcanic effects in the mine 
ad SPEER SEE Bs. Pere yet to state the result of 
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Mnes of the melancholy catastrophe as regarding the unfortun- 
‘Coal. ate miners. Of the 121 persons in the mine, at the 

time of the explosion, only 32 were drawn up the pit 
alive ; and of these, three died within a few hours after 
the accident. Thus were no less than 92 persons killed 

Ventila- 
tion, 

in an instant by this desolating pestilence. The scene . : 
. lamp, or rather lanthorn, to which good atmospheric air at the pit-mouth cannot be described. 

The viewer, with his assistants, instantly descended, 
in the face of the most imminent danger, eager to save, 
if possible, any of the workmen ; but the mine was 
found to be on fire, and they durst not proceed. In 
consequence of this fire, another explosion took place, 
and no alternative was left but to shut up the pits, and 
‘extinguish the fire, which was accordingly done. The 
pits were, after a considerable time, again opened, but 
it was the 19th day of September before the complete 
ventilation was restored, and the last of the bodies of 
those who had perished was found ; a period of 117 days 
from the day on which the accident took place. A mi- 
nute account of this accident was published by the Rev. 
John Hodgson, the worthy or of Heworth ; who, 
upon this melancholy occasion, attended most assidu- 
ously, and performed the most painful duties amongst 
his suffering people. From his account of the misfor- 
tune; the particulars above stated are taken. 

This fatal misfortune at Felling roused the minds of 
every one connected with coal-mines, in order to find, 
if possible, a remedy for preventing such Catastro- 
hes. 

Dr, Clan- 5 It appears that Dr. William Reid Clanny, of Sun- 
ny’s safety- derland, who, from his medical profession, had frequent- 
lamps. ly to attend at the neighbouring collieries, when the 

workmen were hurt by the explosions of the gas, had, in 
the year 1813, turned his attention to the construction 
of a lamp which would burn amongst inflammable air, 
and, though an explosion might take place in the lamp, 
would not communicate flame to the external pcoiat 
ing air. This he accomplished by means of an air- 
tight lamp with a glass front, the flame of which was 
supported by blowing air from a pair of small bellows 
through a stratum of water in the bottom of the lamp, 
while the heated air passed through water by a recurv- 
ed tube at top. By this process, the air within the 
lamp was completely insulated from the external air; 
and it appears that this was the first lamp that ever was 
taken into a body of inflammable air in a coal-mine at 
the exploding point, without producing an explosion 
of the surrounding gas. Dr. Clanny made another 
lamp upon an improved plan, by introducing into it the 
steam of water produced from a small vessel at the top 
of the lamp, heated by the flame. For these inventions 
the Doctor twice received the thanks of “ The Society 
for preventing accidents in Coal-Mines ;” and he also re- 
ceived the silver, and afterwards the gold medal from 
the Society of Arts in London. Although these lamps, 
invented by Dr. Clanny, were upon philosophical princi- 
ples, displayed much ingenuity, and were absolutely 
safety-lamps for mines, yet their construction prevented 
them from being generallyused. Neverthéless Dr. Clan. 

Safety. Ny deserves every praise for his labours and very zealous 
lampsof €Xertions in the cause of humanity. It’ appears that 
Sir H. Da- nothing farther was attempted in this important matter, 
vy» Mr. —_ until the accident at Felling colliery, as before noticed, 
——- when Sir Humphry Davy, Mr. James Stevenson, en- 
oes. ineer, Killingworth colliery, Newcastle, and “Dr, John 

urray of Edinburgh, brought forward safety-lamps, 
in the year 1816, each constructed upon different prin- 
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ciples. Sir dene | Davy’s lamp was made of fine Mines of 
iron wire gauze, without any glass; that of Mr. Ste- Goal. _ 
venson’s was made of a strong glass cylinder, having a “~"—"" 
metal plate at top, and another at bottom, ‘perforated 
with very small holes to permit the air to pass to and 
from the lamp; and that of Dr. Murray was a glass * 

was brought by means of a long leather pipe from the 
air-course. Of these, Dr. Murray’s lamp was not ap- 
plicable but in a very few cases; the lamps of Sir Hum. 
phry Davy and Mr. Stevenson were both complete safe. 
ty-lamps in their principle, and are applied in practice ; 
but that of Sir Humphry Davy is decidedly the best, 
and is generally used in Great Britain. Having no glass, 
it is not easily injured, and sufficient light for the 
miner passes through the wire gauze. To each of 
these gentlemen the world is highly indebted, and in 
particular the mining interest of great Britain, for their 
individual exertions. ‘e 

The safety-lamp of Sir Humphry Davy was instant- 
ly tried, and approved of by Mr. Buddie, and the prin- 
cipal mining engineers at Newcastle. No one was 
more zealous to prove its safety, and introduce it into 
the mines, than the Rev. John Hodgson, of Heworth, 
before mentioned. He descended the mines, enter- 
ed amongst the inflammable air, and fully satisfied 
himself of’ its absolute safety, in order that he might 
induce the miners of his parish to use it, half of whom 
he had seen so lately swept away by the dreadful explo- 
sion before narrated. 

The invention of this lamp has produced a new era New era 
in the coal-mining of Great Britain. © The steel mills in mining. 
were very expensive, and in certain cases produced ex- : 
plosions, whereas the safety-lamp can be carried with~ 
out danger amongst inflammable gas ready to explode ; 
and although the wire becomes red-hot, an explosion 
of the gas will take place inside of the lamp, without 
communicating inflammation to the external gas. While - 
we very much admire the great ingenuity of the high- 
ly celebrated inventor, we are not less astonished at 
the uncommon ‘simplicity of the construction. For 
farther particulars regarding this important discovery, 
see the article Sarrry Lamp. 

’ The state and purity of the air in coal-mines, from Test of the 
the earliest time of mining, until the discovery of the ait by the 
safety-lamp, were judged of by the appearance presented ort % 
by the flame of a candle, and this test must, in many cir- MH 
cumstances, be still used. When there is only a want 
of air, or the air is partially vitiated by a small quantity 
of carbonic acid, or by the perspiration and breath of the 
workmen, the candle burns with a very dull flame, the 
tallow ceases to be melted in the cup formed around 
the wick, and the flame is gradually extinguished. In 
this case the candle may be kept burning, by inclining 
it less or more towards a horizontal direction, which 
has the effect of melting the tallow with the edge of the 
flame. By this method the candle is kept burning, but 
the waste is great, as sometimes more than the half of 
the tallow drops to the ground unconsumed ; an oil 
lamp is therefore preferable in such a case, as it will keep 
burning where a candle would be extinguished, When 
the carbonic acid abounds, no management will make 
either the candle or lamp burn. In such a case the mine 
is unworkable, and must remain ‘so, till a circulation of 

od air is brought forward. "The candles used by col- 
Hers in the mines are generally small, with a very 
small wick, as these are found ‘to produce a’ more dis- 
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tinct flame than candles of a - size, with a thick 

i ize generally used is at the rate of 20 in 
; but when inflammable air abounds, 

not thicker than a common black lead pencil, 
eing from 40 to 60 of them in the pound. 

} trying the quality of the air by the flame of a 
candle is trimmed by taking off the coal or 

uff from peepee re te bey ahem mee 
burning flame. acandle is thus prepared 

leaked a6 in asia air, a distinct well defined 
of flame is seen, of a fine sky-blue at the bottom 
the wick, and of a bright yellow from thence to 
apex gy hp beeps which cone of flame is vesicular, 
not a body of burning matter as it appears to 

e Besides. this , there is another 
surrounding the cone, which the brightness of the flame 

ey 

& 4 

shees inl 
aby 
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the 
yellow flame be seen and no more. ~ faa 

y i it, will be distinctly 
observed close to the apex of the yellow flame, from an 

i cd migwbe yh umber: This top is 
penne ees ee, wid a misty haze. 

This is not only seen on the top, but it extends 
downwards and surrounds the flame fully half way, 
about a twentieth of an inch in thickness ; here it as- 
sumes a violet colour, which passes into a beautiful blue 
at the bottom next the wick. The test of the state of 
the air in mines, or “ trying the candle,” as practised 
by miners, depends entirely upon the appearance this 
vapour or assumes as to shape and colour at the 
top of the flame. The top has distinct and different 
a when burning in atmospheric air, carbo- 

When azote, or carbonic acid abounds, the top 
is frequently an inch or two in , of a decided 
brown colour, and the flame shortens and burns dimly. 
If these gases abound, the flame goes out, and the 
miners retire. No sudden catastrophe arises from 
these gases in the ordinary course of working mines ; it 
is the carburetted hydrogen which requires the utmost 
attention and circumspection. 
When inflammable air is to exist in consider- 

able quantity, the miner trims his candle and 
with cautious step, holding the candle with the left hand 
and screening the flame with the other ; as this gas floats 
in the ad scp needa i holds 
the as low as he can, and, keeping his eye fixed 
on the fop, advances. If the gas isin v quan. 
tity, he reaches the forehead oe oe | any 
material change upon the top. But if u vancing 
2s before mentioned, the top begivsto elongate and we 
sume a bluish-grey colour, the miner is instantly on his 

rd, advances with additional caution ; and, if the 
to spire, he kneels on one knee, and, holding 

the candle near the pavement, gradually raises it up, 
and observes the change which takes on the top 
as it app the roof. Ifthe abundant, the 
Sud ilaagilioe into 2 chars space’ eal le the top. 
It is in general reckoned dangerous when the top 
changes the bluish grey to a fine blue colour, ac- 
companied with minute luminous points, which Ta- 
pidly upwards the flame and top. When the 
symptoms are very dangerous, a sudden moves 
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ment of the hands or body is liable to produce ignition ; Mines of 
the experienced miner, in this case, slowly and cautious- 
ly lowers his candle to the pavement, and then, turning , 
round, makes his retreat slowly, or slips up his hand.and ,;,,,, 
extinguishes theflame. If the miner ventures too far, 
and a ches the body of gas at the exploding mix- 
ture, the top rapidly elongates, and the flame of the 
candle rises in a sharp spire several inches in length, 
when in an instant the whole surrounding gas is in a 
blaze, an explosion ensues, and the extent of the de 
structive ravages depends upon the quantity of the 
gas. 

This “ trying the candle” requires caution, and great 
experience, particularly in not advancing too far with 
strong igniting symptoms upon the flame, where the 
lives of so many men, and the prosperity of the colliery, 
are at stuke. No precise rule can be laid down which may 
be universally depended upon ; all that can be stated 
here are facts. Almost every colliery, after hav- 
ing been wrought for some time, gives a peculiar top 
to the candle; so that while in one collie avy explosion 
will take place with a top less than an inch long, in ano+ 
ther colliery thé top will be two inches long, and the 
air considerably under the igniting point. These diffes 
rences depend upon several circumstances. If the 
has not run through a course of ventilation, and is 
free from mixtures of air, it will ignite with a very short 
top; while, on the other hand, the gas which has run 
through a ventilation of 20 or 30 miles, will bear a long 
top without the least danger. From this it is evi- 
dent, that a well-tried experience, and thorough 
practical knowledge, can be the only guides in these 
cases. 

Formerly, when the air in a colliery was at the ex- 
ploding point, and no thorough ventilation could be 
— , it became nec to carry forward the col- 
iery by means of other light than that of a lamp or 
candle. This was effect 
steel, produced by an instrument named a steel mill. 
It is composed of a small frame of iron with a wheel 
and pinion, ssn ot emer a quick motion of a disk of 

y: steel placed , against the periphery of which 
a piece of flint is held. This aadhivs ae tae suffi+ 
cient light to guide the miner in his operations ; but it 
was very expensive, as every workman required a per- 
son named a miller, to rn Ae light. is light was 
safe in comparison with that of — w - the 
air was dangerous ; yet, in particular cases, explosions 
have taken place fin it; and although the steel mill 
is now happily superseded by the safety lamp, the trial 
Saabs wine in mii cihes'ba.en to, parti- 
cularly in sudden emergencies, arising from the inflam- 
mable air coming suddenly off while a colliery is 
working with candles, and judged perfectly safe. It 
is for this reason the detailed account is given, such 
test being less or more resorted to in many collieries 
every day, though it ought never to be tried in danger- 
ous cases on any account whatever, from absolute 
necessity, as safety lamps can be with great ex- 
pedition, and with the most complete security. Previ- 
ous to the invention of the the whole mines of 
extensive collieries have been carried on with no other 
light but that by ‘steel’ mills, as no candle 
could be taken into the mines without producing an ex- 
plosion. This mode of working the mines was 
ed with an uncommon , great inconveniency, 
and imminent danger. is shews also the high va- 
Jue of the safety lamp in an economical point of view. 

by the collision of flint and Stee}-mills. 
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Having stated, in the preceding part of this trea- 

tise, the manner of working coals to the rise of the 
engine-pit shaft, we have now to state the plans 
which have been adopted for working coals a’ dip- 
ping of, and deeper than the engine-pit bottom. This 
as become an important point in colliery operations, 

and has been greatly improved within these last twen- 
ty years. 

In the early periods of coal-mining, and when the 
running of day levels and sinking of pits were attend- 
ed with great loss of time, and uncommon expence, the 
working of coals under dip of the day-level and engine 
pit ‘bottom was a common operation. The first plan 
resorted to, was running a downset mine in the coal, 
and carrying the water either out in pails by men, or 
by placing dams across the mine of about a foot or fif- 
teen inches deep at regular distances, so that the wa- 
ter was laved with scoops from the dip-head, and from 
dam to dam, until it reached the pit bottom, or day- 
level. : 

The next improvement was to raise the water by 
means of sloping hand-pumps from one dam to another, 
which slope-pumps had long wind-bores corresponding 
to the dip of the coal and range of the atmospheric pres- 
sure, with several valves to retain the water in the wind- 
bores in case of leakage when the pumps were not go- 
ing, or pumps were placed in small pits, and the water 
carried in spouts from the top of one pump to the bot- 
tom of the next, until it reached the engine-pit, or day- 
level. This last plan was improved, by laying a work- 
ing barrel with a long wind-bore at the bottom of the 
downset mine, having a smooth rod working through a 
collar, at the top of the working barrel. At one side 
of which, near the top, a kneéed pipe is attached, and 
from it pipes are carried to the point of delivery, ei- 
ther at the engine-pit bottom, or day-level, as repre- 
sented in Plate CCCXCIV. Fig. 3. The spears are 
wrought sometimes by rods connected with the ma- 
chinery at the surface, in which case, if the spears 
are of great length, they are either suspended from 
swing or pendulum rods, or move on friction rollers. 
But as the action of the spears, running with great ve- 
locity the full length of the engine stroke, very soon 
tore every thing to pieces, the motion of the spears be- 
low ground is reduced from 6 or 8 feet, the stroke of 
the engine to about 15 inches; and the speed in the 
pump is produced ‘by the centering of a beam, and 
the attachment of the spears to it,.as represented in 
Plate CCCXCIV. Fig. 4, where a is the working bar- 
rel, 6 the beam centered atc, having an arc head and 
martingale sinking-chain. The spears d are attached 
by a strong bolt, which passes through the beam; and 
there are several holes, by means of which the stroke 
in the pumps can be made longer or shorter as necessi- 
ty may require. A strong iron quadrant, or wheel, at 
the pit-bottom, regulates the movement of the spears. 
In level free coals, these pumps can be wrought by a 
water wheel placed near the bottom of the pit ; which 
wheel is moved by water descending the shaft, and is 
discharged by the day-level.. We have also seen a wa- 
ter-wheel used in the same manner, where the engine 
had great command of the water; and the wheel was 
moved either by water descending from the sides of the 
pit, or by water first pumped up by the engine, and al- 
lowed to discharge from the side of the pumps upon 
the wheel. The coals were brought up also by the 
same means, When water is very inconsiderable in 
these under-dip works, itis raised sometimes by a.com 
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mon forcing engine, such as is used for extinguishing 
fires, but of a small size ; or by forcing pumps, wrought 
by one or two men with a fly wheel and pinion, the 
shaft having two cranks which work two small reci- 
procating iron beams connected withitwo pump barrels, 
These machines have a spherical air vessel attached, in 
order to keep the water in constant flow, which isa 
great relief to the workmen, as they have not the +s 
inerti@ to overcome every stroke or revolution of the 
fly-wheel. Te 

But the greatest im 
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rovement for working under-dip Improved 
coal, has been brought forward by the Newcastle en- Plan. 
gineers. ‘Their plan is to run amine a dipping of the 
engine-pit in such direction of the dip as may: be most 
suitable ; and both water and coals are brought up the 
rise of the coal by means of high pressure engines, 
which work with a power of from 30 to 50 pounds 
upon the square inch. ‘These machines are quite under 
command, and .as much power is produced in little 
space, they are the most applicable for under-ground 
work, An excavation is made for them in the strata 
above the coal, and the air used for the furnace under the 
boiler, is the returned. air after ventilating the mines, 
the smoke is conducted in a room or board to the rise, 
until it is discharged into the upcast shaft, where it 
quickly rises to the pit top, In the dip mine a double 
tram road is laid, so that while a number of loaded 
corves are ascending, an, equal number of empty ones 
are descending; and although this improyement has 
only been brought forward within these few years, un- 
der-dip workings have been already executed very near- 
ly an English mile under-dip of the engine-pit bottom, 
by means of three of these high pressure engines placed 
at equal distances in the under-dip mine. Hence we 
conclude, that there is no limitation to this mode of 
working ; and in place of contemplating the sinking of 
pits of excessive depth upon the dip of the: coal, at 
an almost overwhelming expence, we are of opinion 
that much of the under-dip coal will now be wrought 
by means of the present engine pits. ‘These great im- 
provements in coal-mining are to be seen in full action 
in the Newcastle district, where coals are not only 
wrought under dip, and under the river Tyne, but 
where in an engine-pit of 115 ‘fathoms in depth coals 
are now working under dip of the engine pit bottom 
above 1600 yards, and fully 80 fathoms of perpendicu- 
lar depth more than the bottom of the pit. There are 
instances, where coals may be thus wrought from the 
dead crop and a dipping, by means of machinery pla-< 
ced at the crop, without cross cutting the strata by a 
pit, which in many situations would be a great saving, 
where the water and sand beds render it very difficu 
to pass through, and where the expence is great, 
amounting to above £100 per fathom. We see no physi- 
cal objection to the carrying on of this system of un~ 
der-dip working almost to any extent, provided the 
air can be circulated in abundance; and we think this 
can be accomplished equally well in this system as by 
the other. . ‘ Spies 

Besides these plans of working under-dip coals, there 
are several others in common. practice. ! 

. Ifan engine pit is sunk to a particular coal, found 
at any given depth, all the other coals of the coal-field 
both above and.below the coal sunk to, can be drained 
and wrought to the same depth, by driving a level 
cross-cut mine, both to the dip and rise, until all the 
coals are intersected, as represented in Plate CCCXCIV, Prats 
Fig. 5, where A is the engine-pit bottom reaching COCxClv. 

the Fig, 5. 
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1 ,c, d, e, f, coals lying above the coal a ; spel eluahich lie below it g, is. Eis the forehead 

; s-cut Il the lower coals; pal apt mine intersecting all eS ae 

be obtained, by sinking the engine-pit deeper, and 
running Coat cineet bak ales oe ve mentioned. 
.this plan is not easily accomplished, if the water is hea- 
vy in the 

engine pit sunk to th 
thom deeper, and dipping 1 n 12 The pit i 
to the C, and a mine is run in that a di 
to the distance of 120 fathoms to the poi 

i multiplying the betwixt 
dip, viz. 10x 12=120. While the 

similar mine is driven in the coal 
B immediately above, and in the direction i 

or more bores are put 
down, by which all the water found in the coal from B 

ofthe blind pint B, i docharges inns the engine pe of ind pit at E, it di into the engine-pit 
sump at C. Sy etn tat es a is 
laid dry, of 120 fathoms in breadth, and the whole 
length of the coal-field.. The same effect would have 
been obtained, by runni 
the direction of 

if a greater breast of coal was , under-dip ope- 
} water 

be delivered into the blind pit. This second portion of 
«4 from E a 

2 Fi rs SE. 

a0 8 

ES cabpe cee ai pele 

845 NE. 
from the suifp ai F to Mines of 

Re height of the trouglt at Gi and th e height of the }at G; and the pump-spears 
are cpmaued with the coal-drawing engine at the 
mouth of the pit. Hence all the growth of water in 
the pit is 
the pipes, and into it also the water from the pumps is 
delivered. The water by its own gravity ascends the 
pipes from F to the engine-pit bottom at C, where it 
is drawn to the surface y e main engine. 

The foregoing plans for working under dip coals, 
are such as are in general practice. Of these plans 
there are many modifications and combinations, to suit 
the particular situation of a colliery. 

In prosecuting the workings of under-dip coals, it 
requires caution not to carry the rooms or boards 
through upon the level or dip-head mine of the first 
_winning, as in this case all the water of that winning 
would descend to the under-dip works and drown 
them. This caution is particularly necessary when 
approaching the dip-head levels of a level free coal, 
for, if not attended to, the water of the level free coal, 
in place of going out by the day level, would go down 
upon the engine a dipping and overpower it; in all 

cases strong barriers of coal t to be left upon 
the dip-side of the dip-head levels, not only to Keep 
the water up, but to resist any crush or sit in the 4 
69 would have the effect of letting down the water 

In the working of coal-mines, serious interruptions 
occasionally take place, even with every precaution in 
- management, These interruptions are, chief- 
y> 

Ist, Cree 
2d, C thrusts, or sits. 
3d, The coal taking fire. 
4th, Water in extra quantity. 
A creep is occasioned from the pavement being ver 

soft, and the pillars of small area, so that they sink 
into the pavement and produce a movement in all the 
superincumbent strata. If once the creep begins, it is 
almost impossible to prevent it overruning all ‘the 
workings. If the soft pavement is thin, it will only 
heave on6 little, and no great injury will arise to the 
works; but if the pillars are very weak, they are lia- 
ble to give way and produce a crush. en the 
soft pavement is of considerable thicknéss, the pillars 
sink very much, until the upheaved spesement meets 
the roof, and shuts uP the workings together. This 
misfortune is generally rectified by driving mines 
through the creep to the whole coal wall, and then 
opening up the works anew. From the improved sys- 
tem of mining introduced at Newcastle, the pillars in 
the creep are frequently wrought by taking away the 
upheaved pavement. This operation has been ly 
facilitated since the introduction of the safety lamps. 
The only effectual plan for preventing creeps, is to 
work ie pines m nate, Poye and ng te 
pillars, w 1s no loss, as e pillars can t 

crush is uced in general 
left too small to resist the w resi superincum- 
bent strata; or it is sometimes where the 
pillars are abu strong, but where the strata in 
the roof are composed of argillaceous 
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sues. Crushes are prevented by keeping the pillars 
large ; and where the roofs are bad, the boards must 
be very narrow. When a crush commences, it is al- 
most impossible to prevent it overrunning all the work, 
except it is resisted by a barrier of coal, or by stronger 
pillars in another district of the work. In wastes of 
very great extent, the progress of a crush is some- 
times stopped by cutting out a line of pillars betwixt 
the crush and the wall-faces, so that when the crush 
comes to the void, the superincumbent strata break 
down from the waste to the surface. When a crush 
overruns the whole work, the superincumbent strata 
break over at the wall-faces. When this happens, 
the works have to be opened up anew, by cuttin 
roads and making air-courses through the ann 
waste. When creeps and crushes are extensive, they 
derange the whole economy of the work, by destroy- 
ing all the roads und air-courses ; and the re-establish- 
ment of the works is attended with uncommon haz- 
ard, labour, and expense. The improved plan of 
working the mines in pannel-work, as brought into 
practice by Mr. Buddle, is highly beneficial in pre- 
venting creeps or crushes, and if they do take place in 
one pannel of work, the pannel-walls act as com- 
plete barriers against their extending to the other pan- 
nels. 
When the pillars of a colliery are to be wrought by 

taking a part of every pillar, it sometimes happens 
that the remaining portions of the pillars resist the 
weight of the superincumbent strata for a considerable 
time. In this case there have been instances‘of the 
weak pillars giving way ina moment, without warn- 
ing, and forcing the air of the waste up the shafts with 
inconceivable force; a case attended with imminent 
danger to the workmen. 

Coal-mines take fire either from explosions of in- 
flammable air or spontaneous ignition, occasioned by 
the decomposition of pyrites amongst the rubbish of 
the mine. The method adopted for extinguishing 
such fire, when occasioned by inflammable air, has 
been already mentioned when treating of ventilation. 
In coals liable to spontaneous ignition, the effectual 
plan of prevention is, to allow none of the small coal 
and rubbish to remain in the wastes; but if this can- 
not be done, the old wastes should be insulated from 
the new works, by buildings betwixt the surrounding 
illars, to prevent the access of air to the rubbish. 
hen wastes containing this kind of rubbish take fire 

to any considerable extent, the application of water 
has very little effect; for though it may in some de- 

- gree extinguish the fire at that particular spot, it great- 
ly promotes ignition amongst the adjoining rubbish, 
by bringing on a more rapid decomposition of the py- 
rites. The remedy in common practice is to build off 
the burning waste with air-tight walls, and prevent 
all access of air. Though these remedies generally 
prevent the fire from spreading farther, a very slow 
combustion frequently goes on for many years in the 
ignited wastes, There have been instances of this kind 
of fire continuing for near a century. When coals 
which are free of oe take fire by accident, if they 
cannot be extinguished by any of the methods before 
mentioned, the last resort is to allow the wastes to fill 
with water until the fire is extinguished. This me- 
thod cannot be applied in coals liable to spontaneous 
ignition, for as soon as the water is drawn from the 
wastes, this ignition would take place through the 
whole extent of the works, 
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In prosecuting the workings of a colliery, the ordi« Mines of 

nary growth of water which is pumped up by the en- _ Coal. 
gine is sometimes suddenly increased from fissures in 
the strata communicating with great bodies of water. 
Such additional feeders are measured as to quantit mining by 
every day, in order to find if they abate or not. If water. 
they do not abate, and the engine is unable to draw 
this additional quantity, more machinery must be put 
on to keep the mine dry; but if this cannot be effect- 
ed, and the growth of water be so great as to threaten 
the ruin of the colliery, this extra growth is frequent- 
ly kept back by placing strong dams of wood in the Dams, 
mines leading to the district from whence the water 
issues. This may be done where there is a strong 
barrier wall, and a few narrow mines through it; but 
it is altogether impracticable along an extended line of 
pillars. These dams are made of very dry fir logs, 
about six feet in length, each log being dressed smooth 
and square with a plane. A seat is cut in the mine, 
where the dam will lie most secure, the inner head 
next the water being wider than the other end. In 
order the more effectually to resist the pressure, each 
log is dressed to this bevel, and the sole of the dam is 
laid with a bed of oakum before the logs are laid down, 
a strong cast iron pipe of size sufficient to let a man 
pass through, is placed in the dam, which Pipe is of a 
conical shape, the wide end being towards the inside, 
the whole space is then filled up with logs. The outer 
and inner heads of the dam are then wedged in a regu 
lar manner, in lines parallel to the joints of the logs, 
with very thin dry fir wedges, and that until no more 
wedges can be driven. The men for wedging the in- 
ner head, pass. and repass through the iron pipe; and 
the last of these, when the wedging is completed, draws 
after him a wooden plug, which shuts up the iron pipe, 
and prevents the water from passing through. This 
lug is longer than the dam, so that a piece of it pro- 

jects beyond the lower end, by which it is drawn tig 
into the pipe, and then made perfectly tight by wedg~< 
ing. If more dams than one have to be put in, the 
iron pipe is only necessary for the dam which is to be 
last wedged. Dams of this kind will resist almost an 
pressure of water; but ifthe roof or pavement is bad, 
particularly the latter, there have been instances of the . 
water, from its excessive pressure, passing through the | 
strata under the dam, and blowing up the pavement at 
the lower end of it, by which the colliery has been in« 
stantly ruined, and the lives of the men put in immi- 
nent hazard; the same accident is liable to happen by 
the water passing under the barrier walls, or bursting : 
it where thin. It is not found expedient, where there is 
great pressure, to form these dams in the boards or 
rooms, the width being too great: mines of about six feet | 
wide are preferred. Water has by this plan been ke’ 
back under a pressure of 130 fathoms. PlateCCCXCIV. Prats 
Fig. 9. represents the plan of a dam in a narrowsmine, cccxct 

Interrup- 
tions in 

‘for resisting a great pressure. Fig. 10. represents a Figs. 9! 
plan of a dam placed in a room or board, where the 
pressure is much less. I 

In cases where the communication from an extra 
feeder of water to the engine pit-bottom is through a § 
staple or blind pit, such water is prevented from de- 
scending to the workings, either by a very strong wa 3 
ter-tight scaffolding, made of timber, supported by dia- f 
gonal stays from the sides of the pit below, or a stone | 
arch may be thrown in the pit,.and covered with a I 
thick moating of clay ; these are generally placed at a : 
bed of the strata which is impervious to water. 

e 
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“are wrou under er, it is always with post 
stall ; and, if the roof’ is good, the are very 

small, and the mines very wide. The general system of 
working is the same as that of coal on the simplest form, 
little attention being required for ventilation. 

Working of Tronstone is sometimes wrought on ages and in 
ironstone. hill districts where it abounds, as in Wales, the plan of 

damming and husshing is employed, that is, collections 
of water ate made above the open-casts, and the water 
from above is allowed to pass through them, which 
carries down both the ironstone the aceous 
clay in which it is embedded ; when the water ceases to 
run, the ironstone is at the bottom of the 
slope. When ironstone is found in the strata immediate- 
Fel coal, the practice is to work the coal first, 
if in the post and stall system ; afterwards to take down 
the roofs of the rooms and thirlings, and pick out the 
ironstone. In this way none of the ironstone above the 
pillars of coal can be got; but if the common roof- 
stone comes down in great q ity, the wastes can be 
so built up as to allow both the pillars of coal and the 
ironstone above them to be taken away. Ironstones in 
the roof of coals sometimes render the coal easily 
wronrght in the Shropshire style, both the coal and iron- 
stone bei ht at once, while the roof-stones fill 
wpthe waste, serve as gobbing, so that none of the 
coal is required for that purpose. Much ironstone is 

t in the solids, that is, simply as” an ironstone 
mine, and as the ironstone is in bands and balls of a 
few inches thick, much of the argillaceous schistus in 
which it is embedded has to be wrought, in order 
to give the men room. In this case the Shropshire style 
is universally adopted ; but as the ironstone taken out, 
nee ens ee to the waste which is formed, 
a great part of the waste stuff has to be brought out of 
the mine to the surface, there not being stowage for it 
below ; this stuff covers so much ground, that it forms 
a objection to the working of ironstone under 
‘ieile land. When it happens that a coal is working 
in the post and stall systero, a few fathoms either above 
or below the ironstone mine, a cross-cut mine is some- 
times run from the ironstone workings to those of the 
coal: through this cross-cut the waste stuff is carried, 
and stowed up betwixt the coal pillars, by which means 
the greater part of the pillars can easily be wrought out, 
which is a great advantage. 

The most extensive collieries in Great Britain are 
wrought for sea sale, and are frequently situated at the 
distance of several miles from the place of shipping, 
to which the coals are conducted in w upon cast- 
iron railways. Wagpons of various dimensions have 
been adopted, containing from 10 cwt. to 3tons. When 
the. waggons contain a great weight, the rails require 
to be and are of course expensive. From 
15 to 30 ewt. is perhaps the most suitable for colliery 
rail-ways in ge en the declination from the 
colliery to the ng place is moderate, one horse 
can down 8 waggons at a time, each waggon con- 
taining a ton weight of coals, and return with the emp- 
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ty ones. bageasd roe declivities occur, inclined plane Mines of 
machines are used, by which the full waggons, in de- _ Coal 
‘scending, pull up the empty ones; if steep ascents occur 
betwixt the colliery and the shipping place, the waggons 
are taken up by means of a steam-engine placed at the 
top of the bank. This is attended with considerable extra 

ce, and it is only at collieries where a great quan- 
tity of coal is to be vended that this expence can be 
repaid. Upon some rail-ways, high pressure travelling Travelling 
Pa ie have been adopted for taking down the coals, engines. 

nd with very great effect, icularly by Mr. James 
Stevenson, engineer at Killingworth colliery, New- 
castle, and by Mr. Blenkensop at Leeds. The former 
has made great improvements, both in the construction 
of the engines rs rail-ways. By Mr. Blenkensop’s 
plan, teeth are cast on the side of the rail, by which 
means, with a toothed wheel, the engine can draw the 
wagons up a declivity of considerable steepness. One 
of these engines can draw from 30 to 59 tons at a time. 
For the particular construction of rail-ways-and tra- 
velling engines, see the article Rait-way. 
The dividisrg of great coal into separate kinds, term- Division of 

ed great coal, chews, and small coal, is a very bad coals after 
system: the best mode for the mine master and con- they are 
sumer is to have only two kinds, viz. household coal ¥'o™ght- 
and culm ; the pen coals being composed of large 
coals, and of a size downwards to oar an inch, = 
rated from the culm by a , or by a riddle, which is 
preferable. This correct practice is to be seen in all the 
collieries of the Glasgow district in Scotland ; by it the 
greatest economy is produced, not only in respect of the 
coal, in a given’erea, producing the greatest quantity of 
marketable coals ; but the open burning coals, when free 
from culm, are the best fitted for every general purpose ; 
whereas the culm cay be afforded at a very cheap rate 
for steam-engines, lime-lvurning, salt, and brick-mak- 
ing, it being well known that when culm is mixed with 
the round coal, it retards the burning in an uncommon 
degree. The t coal system, where three sizes are 
made, is attended with much loss of coal, and greatly 
enhances the price of what is termed great coals, these 
being generally 30 per cent. dearer than the chews, 
while, at the same time, they must be broken down to 
the size of chews by the consumer, before they can be 
put into the fire. This shews how very detrimental this 
system is, 

At Newcastle, where the coals are of a rich caking Ruinous 
quality, and where every — of them is of equal system of 
value, a very bad system has been introduced, of sepa- ‘viding 
rating the smaller part of the coal from the other, '* pes 
by means of skreens or peer The small coal forms “*"* °™* 
excellent smithy coal, very fit for Blass-making, and in- 
deed for almost any purpose, This separation of the 
small coal arose from the violent competition of the 
coal owners in the London market, in order to give the 
coals a better appearance. The system was very easily 
introduced, but it has now extended to such a degree, 
that it seems to carry ruin with it as to the economy 
of the coal-fields in the north of England, for the fine 
coals thus separated cannot be sold ; the consequence is, 
that at every colliery they accumulate to such a degree, 
that they are either allowed to take fire by spontaneous 
ignition, or are actually set on fire in order to clear the . 
ground of them. It is the burning of this kind of coal 
which astonishes all s who approach Newcastle 
at night, from the innumerable bright blazes seen in 
every direction. The waste and destruction of coal by 
this system has extended now to such an uncommon 

Se 
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degree, that itis estimated that, upon the collieries of 
the two rivers Tyne and Wear, not less than 500,000 
tons, or rather more than half a million of tons, are 
thus destroyed every year. This is a lamentable waste 
of our coal-mines, and the cause of deep regret, 
not only to those concerned in the mines, but to every 
one who views the evil in its proper light; particularly 
when it is considered, that the mines at Newcastle have 
now reached the depth of 200 fathoms, and that the 
capital required for one colliery establishment amounts 
from £ 50,000 to £100,000. The coal-fields of Great 
Britain are, no doubt, of great extent, and the quantity 
of coal remaining to be wrought almost beyond calcu- 
lation ; but they have a limit, and are exhaustible. Al- 
though the coal-fields are indeed of great extent, the 
increased depth of the Newcastle pits, and the immense 
capitals now required for colliery establishments, de- 
monstrate in the clearest manner, that, as to that dis- 
trict, its very wonderful magazine of the finest coal in 
the world is. quickly exhausting, and cannot now. be 
wrought but at greatly increased expences. The pro- 
portion of coal thus wilfully destroyed by fire each 
year, is estimated to be from a sixth to a seventh of 
the whole annual output of coals in that district. 

This destruction of coals is a direct, irretrievable na- 
tional loss ; for it must be allowed, by any one who con- 
templates the energies and physical powers of Great 
Britain, compared with those of the other empires and 
kingdoms of the world, that it is the abundance and 
cheapness of its coals, with its innumerable steam-en-« 
gines, which constitute one prominent point of its ener- 
gies and powers, and, as a manufacturing country, give 
its comparatively limited population, an effective strength 
far beyond any nation in the world. Without coals 
there could be no steam-engines ; and the steam-en- 
gines in Great Britain do the work of many millions 
of people. If, in idea, we abstract the cheap coals 
and steam-engines from our manufacturing establish. 

MIN E. 
ments, our superiority as a manufacturing country Mines of 

would cease ; and if we lose this superiority, it is but Coat. 
too evident to any person of observation, that we would ““"Y™ 
sink instantly from the very hi int of the political 
scale to which we have stn angst the nations of 
the world. From this view, the high i ce of 
the coal-mines of Great Britain may be estimated both 
in a civil and political point of view; and, therefore, 
‘whatever system tends to waste so valuable a commo- 
dity is greatly to be regret 
industry and attention, bring forward plans by which 
any given area of coal produces the highest propor- 
tion of marketable coals, do the community a very 

t service, and they deserve well of their country. 
It is by the moderate price of coals and the steam-en- 
gines, that Great Britain, as a manufacturing coun- 
try, can produce its manufactures at a more moderate 
rate than any other nation, although the wages pai 
for manual labour at the manufactories, are at least 
three times more than what is paid for labour in other 
po of the world. In short, the prosperity of Great 

ritain has, in a very great degree, ess maintained by 
the abundance and cheapness of its coals; and its fu- 
ture prosperity, to all human view, must depend upon 
this point of economy. Whatever tends to enhance 
the price of coals, tends to injure Great Britain in its 
vital principles. The government has, at various times, 
proposed, an excise upon coals at the pit mouth, a pro= 
position which has always been vigorously and elice. 
tually opposed. It must be very evident to any one 
who considers the subject, that a more impolitic tax 
could scarcely be devised, icularly when we com« 
pare the situation of Great Britain, as a manufacturing 
country, with the other nations of the world: The 
effects of such a tax would be immediate ruin to the 
whole manufacturing interest, and consequently to the 
empire *, 
Exratum in p. 317. col. 2. line 2. from bottom, for bluish read blush. 

Those who, by their 

MINERAL WATERS. 

Ww ATERS are divided into different classes, according 
to the source from which they are derived, as, Rain, 
Snow, and Hail water, Spring and River water, Well 
water, and the water of Lakes and Ponds. The first of 
these is the purest, particularly if it be collected at a 
distance from town, and some time after a shower has 
continued. It contains air and carbonic acid, carbonate 
and muriate of lime; but the quantity of these is so 
small, that rain and snow water may be used for many 
of the purposes for which distilled water is employ- 
ed, 

The other waters contain some of the soluble sub- 
stances over which they pass. ‘The quantity of foreign 
matter in these is in general not great ; hence they are 
sufficiently pure for domestic purposes. 

The water of some springs, however, often contains 
a considerable quantity of foreign ingredients, which 
impart to it particular properties.. Waters of this kind 
are called mineral waters. Besides these, there are 
some waters called also mineral, which have very little 
foreign matter, such as the waters of Matlock and Mal- 

vern. These, however, strictly speaking, are not mi- 
neral waters, 

Mineral waters occur in different parts of the globe, 
differing in the ingredients: which they contain, accord 
ing to the channel over which they have flowed ; besides 
this, they also differ in their temperature. Most of 
them are of the same temperature with the surroundi 
medium ; occasionally, however, they are warmer, and, 
in some rare instances, they are ata boiling heat. __ 

‘Theugh the attention of man was early directed to 
these waters, particularly from their medicinal effects, 
it was not till about the end of the 17th century, that 
any chemical investigation of them was undertaken. 

Boy Le, in 1663, seems to have been the first who 
employed tests to detect the substances contained in mi- 
neral waters, To these there were various additions 
made by Ductos, by Herne, and again by Boyte in 
1678. In 1707, Grorrroy pointed out the method of 
procuring the solid ingredients by evaporation ; and in 
1726, Boutpuc employed alcohol as the means of sepa- 
rating the saline substances from their solution in the 

* The Editor has been indebted for the preceding valuable Article on Coat Mines to Robert Bald, Esq. F.R-S.E. &c. 
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"Mineral water, At this time carbonic acid, an i so {i 

ion of the essay of Beroman in 1778. Since 
numerous mineral waters have been subjected to 

analysis, by Brack, Kiarnotu, Westrums, Four- 
croy, and others ; the result of whose labours, and the 
different methods of analysis used Secs were pub- 
lished in the works of Kinwan and Saunpers, in 1800. 
Of late, Dr. Murnay has brought forward a new view 
of the composition of these fluids, which threatens too ver- 
ppt at Secale, thoy theta Teor fp 

i to a method of 

i g i 5 

ili i 

FiREE ie is I £ F 

WATERS. -— 80 
3. Nitrogen gas was detected in the Bath waters by Mineral 

Dr. Priestley, in Buxton waters by Dr. Pearson, in Waters. 
those of Harrowgate by Dr. Garnet, and in those of “~V~ 
Lemington Priors, by Dr. Lambe. 
4. Carbonic acid is a very commor i ient in mi- 

neral waters ; it was first diecovett by Dr. hen 
in those of Pyrmont. Its quantity varies considerably, 
though in general it seldom exceeds that of the wa- 
ter. Besstling to Higgins, however, 100 cubic inch- 
es of Pyrmont water contain 160, and, according to 
Westrumb, no less than 187 cubic inches of carbonic 
acid. 

5. Boracic acid has been found in some of the lakes 
of Italy, though in the waters in which it has been ob- 
served, it in general exists in a state of combination. 

6. Sulphwreous acid has been detected in some of the 
bag nie shar Brenner 

7. Sulphurett ydrogen is a common in 
dion bo tahascd eed Hi wen tees ecovered ts 
by Scheele, 

8. Soda is the only alkali which has been found, in 
its free statey"in mmeral waters. According to Dr. 
Black it exists in the waters of Geyser and Rykum, in 
Iceland. 

9. Lime also in its pure state, is said by some che- 
mists to exist in mineral waters. 

10. Silica exists in the waters of Geyser and in many 
others. It was ly supposed that the earth was 
held in solution by soda ; this however does not seem 
to be the case, as the quantity of alkali in the waters 
containing silica is so trifling. 
“ic meow a es and a ad Ty and 

sulphuretted hydrogen, are uen ‘ound in mine+ 
ral waters in union with aa pe Sere eg Pe 
and ia, and with the oxide of iron. ta, alnu- 
mina, and the oxide of , have also-been found in 
combination with some of the above-mentioned acids, 
though less frequently than the other bases. Sub- 
borate of soda has likewise been detected in the lakes 

. of Thibet and Persia ; these waters, however, do not bes 
long to those properly called mineral waters. 

he nitrates are rarely found in mineral waters. 
11, Nitrate of potassa has been detected in some of 

those in H ee ene eg Sa Germany. 
12. Nitrate of lime was first discovered to exist in 

water by Dr, Home. It is found also in some springs 

in ke be raps the ca: bonates are most frequent of the 
d salts sontathed if ssineral web 

13. Carbonate of potassa has sometimes, though rare« 
ly, been found. When present it is in small quanti- 
ty. 

14, Carbonate of soda is a much more abundant pros 
ion, being contained in a great many waters. 

15. Carbonate of ammonia is seldom detected. 
16. Carbonate of lime, in union with an excess of car- 

bonic, is the most common i ient in mineral 
waters, few waters existing without it. 1000 parts of 
water by weight, when they contain 2 of carbonic acid, 
can dissolve 2 of carbonate of lime. As the quantity of 
water increases, the carbonic acid necessary to hc!d the 
carbonate of lime in solution, becomes . What. 
aor be the queeie St ceabetie cold: in weter, it ie 
able to hold the carbonate of lime in solution, provided 
et Ca ee 

17. Carbonate ia is frequently found in 
ieteeiel SA tito Ned x cohen” tn oe en 
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18.-Carbonate of alumina, according to Westrumb, 

exists in the waters of Weinberg and Pyrmont; it is 
doubtful, however, if this be the state of combination 
of the alumina. 

19. Carbonate of iron is often contained in mineral 
waters. When iron is present in water, it is almost 
always in union with carbonic acid; the carbonate 
being held in solution by an excess of acid. 

The sulphates are not so frequently found as the car- 
bonates. 

20. Sulphate of soda, however, often occurs. . 
21. Sulphate of ammonia has been detected in some 

springs near volcanoes. 
22. Sulphate of lime is a common ingredient in mine« 

ral waters. 
23. Sulphate of magnesia frequently exists. ‘It is con- 

tained in the waters of Epsom ; hence the name of the 
salt Epsom Salt. 

24. Sulphate of iron is often found in waters in the 
neighbourhood of volcanoes. It has also been detected 
in other waters, as in those of Horley Green by Dr. 
Garnet, and in the waters of Denmark by Bergman. 

25. Sulphate of copper is a very rare production in 
mineral waters. It is found only in those which issue 
from copper mines. 

The muriates are very frequently observed in waters. 
26. Muriate of potassa, however, rarely exists. 
27. Muriate of soda, on the contrary, is found. in als 

most all mineral waters. 
28. Muriate of ammonia has been detected in some 

lakes in Italy. 
29. Muriate of lime and muriate of magnesia are often 

found. ‘ 
30. Muriate of baryta and muriate of alumina, it 

is said, exist in some waters, they are, however, very 
rare ; the former has been detected by Withering, the 
latter by Bergman. 

31. Muriate of manganese is found in some waters. 
According to Lambe it is contained in those of Leming- 
ton Priors, and Dr. Scudamore has found it in the wa- 
ter of Tunbridge wells. 

$2. Hydro-sulphuret of soda has been observed in 
some waters. , 

33. Hydro-sulphuret of lime also, though rarely, exists 
in them. . ; 

It must be here remarked, that the salts mentioned 
above, as existing in mineral waters, are those which 
have been procured by the evaporation of the fluid, 
hence inferring, that those deposited by evaporation, 
are the salts which the water contained. Other views 
are, however, entertained with respect. to the state of 
combination of the acids and bases, which, if correct, 
will make the salts different from those stated. 

Besides the substances enumerated, mineral waters 
contain animal and vegetable bodies; these, however, 
are probably accidental. 

From the above statement, it would appear that a 
mineral water contains an immense: variety of ingre- 
dients ; this, however, is not the case. A mineral wa-~ 
ter seldom contains above 8 or 10 of these substances, 

WATERS: 
indeed it rarely happens that the number is'so great. Minerat 

not. exceed 6. The substances most Waters: In general it, 
commonly found are free carbonic acid and sulphuret- “-Y¥"—~ 
ted hydrogen, carbonates of soda, lime, magnesia and 
iron, sulphates and muriates of soda, lime and magne- 
sia. Owing to the waters containing some of these in- 
gredients, while the others are wanting, or in small 
quantity, they have been divided into different classes, 
and named according to the substance which imparts to 
them their particular properties. ; 

Mineral waters are divided into four classes, the aci- 
dulous, the sulphureous, the chalybeate, and the sas 
line. ; 

Acidulous waters are those which contain carbonic 
acid in its free.state, or in combination in excess with 
a base. These waters are easily distinguished by their 
slightly acid taste, and by their sparkling when 
from one vessel to another ; both of which properties 
they lose, when exposed to the air for a length of time, 
or by boiling. Besides carbonic acid, they almost al- 
ways contain muriate of soda, and some of the earthy 
carbonates ; it .is the free carbonic acid, however, that 
imparts to them their particular properties. 

Sulphureous walters are those which contain sulphus 
retted hydrogen. Theseare very easily distinguished 
their odour, and by their rendering-a solution of a salt 
of lead black, or by causing a piece of silver, when ims 
mersed in them, to acquire a dark colour. Besides sul- 
phuretted hydrogen, they in general contain alkaline 
and earthy sulphates and muriates. The sulphureous 
waters may. be subdivided into two kinds ; 1st, Those 
which have sulphuretted hydrogen in its free state; 
2d, Those in which it exists in union with. an alkali or 
an earth. , 

Chalybeate waters ave those which have iron as an 
ingredient. These are known by their peculiar taste, 
and by their becoming black when mixed with an in- 
fusion of nutgalls. The chalybeate waters are of dif- 
ferent kinds; sometimes the iron is combined with 
sulphuric acid, more frequently it is in union with 
carbonic acid ; this may be just in sufficient quantity to 
hold the iron in solution, or it may be in excess, in 
which casey besides chalybeate, the water possesses acid 
properties, forming what is called an acidulous chaly- 
beate water. ; 

Saline waters are those which contain the ‘saline in- 
edients generally found in mineral waters, but which 

es not carbonic acid in excess, and are free from sul- 
phuretted hydrogen and iron, or contain them in very 
trifling quantity. Saline waters may be subdivided ins 
to four kinds. 

(a) Alkaline waters, or those which contain alkali in 
its free state, or combined with carbonic acid, and which 
render the vegetable blues green. 

(6) Hard waters, or those which contain carbonate or 
sulphate of lime. . P 

(c) Salt waters, or those in which muriate of soda 
abounds. saga, cr 

(d) Purgative waters, or those which contain princi 
pally sulphate of magnesia, - 

| 
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, : acid reddens litmus, and when the fluid is to 
Of the Chemical Analysis of Mineral Waters. the air for some time, or is boiled, the blue is restored. 

In this respect it resembles carbonic aéid, and ma 

/ 

mate paar bere ineral Waters. 

fel a 2 

the different Substances 

therefore be mistaken for it. There is, however, li 
danger of this, as sulphuretted is easily dis- 
tinguished by other tests. Sulphuretted hydrogen is 
known by the odour which it emits. When water con- 
taining it is added to a solution of a salt of lead, as the 
acetate it throws down a black ipitate. i 
silver when immersed in it acquires a dark 

36. To ascertain the nature of any 

the mouth of it made to terminate under a jar, filled 
with mereury and inverted in the mercuria ‘ 
ap ater wenn a! o> tn Baye eget = af 

whi ids w over into the jar. 

Sabai tad eatpleirtos' anid | On ee uretted hy- 
drogen, and urous acid; the two however, 
hever exist in the same water. 

37. Ifs hydrogen be present, it must be re- 
moved by the addition of nitric acid to the water, which 
will absorb the elastic fluid. 
38. If the gaseous fluid contain sul; 

the introduction of the peroxide of 
rous acid, on 

its volume will 
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The acids when in combination are easily detected. 
42, Sulphuricacid is detected by the addition of ba- 

ryta, which gives a white precipitate with any fluid con- 
taining a sulphate. 

Other tests indicate the presence of sulphuric acid, 
as nitrate of lead. This, however, is fallacious, as it 
gives precipitates with other substances besides sulphu- 
ric acid. 

In using baryta as the test of sulphuric acid, we must 
be aware that carbonic acid likewise gives a precipi- 
tate with baryta; but this is easily distinguished from 
that occasioned by sulphuric acid, the latter being inso- 
able the former being soluble in muriatic and nitric 
acic 

Nitrate or muriate of baryta is, in general, pre- 
ferred to the pure earth, as sulphuric acid is by them 
more easily separated from the substance with which it 
is in union, owing to the decomposition of the sulphate 
being effected by double elective attraction. The most 
powerful of the barytic salts is the muriate. Accord- 
ing to Bergman this indicates the presence of sul- 
phuric acid, though diluted with a million parts of 
water. 

43. Murialic acid is easily detected by nitrate of 
silver, which gives a white precipitate, with water con- 
taining a muriate. Nitrate of silver, however, gives a 
white precipitate, when added to water containing free 
alkali or sulpharic acid. If the former be present, it 
must be saturated with nitric acid; if the latter exist in 
the fluid, it must be precipitated by baryta or its nitrate. 
The salt of silver likewise gives a white precipitate with 
carbonic acid. This, however, is soluble in nitric acid, 
while that occasioned by the muriatic is not. If the 
water contain carbonic acid, previous to adding the ni- 
trate of silver, it will be necessary to expel it by the ad- 
dition of nitric acid and boiling. 

44. Boracic acid is detected by means of a salt of 
lead, with which it forms a white precipitate; but as 
lead is precipitated by sulphuric and muriatic acids, it 
is necessary to remove these by means of the acetates 
of strontia and silver, having previously saturated the 
alkalies and earths with acetic acid. 

45. The presence of an alkali, or an alkaline earth, in 
its free state, may be known by the green colour which 
it imparts to the vegetable blues, or by changing the 
colour of turmericto brown. This test, however, does 
not point out the particular substance present. We 
must, therefore, have recourse to other means. 

46.. Potassa and soda may be distinguished from each 
other by two different tests, muriate of platinum and 
tartaric acid. 
When the solution of muriate of platinum is add- 

ed to water containing potassa,~a yellowish precipitate 
falls, which is not the case when soda only is present. 

47. When tartaric acid is added to a fluid containing 
potassa, at first there is no visible change; but when the 
acid is added in excess, a white precipitate is formed, 
pfovided the water be not in very large quantity com- 
pared to that of the alkali. The precipitate formed is. 
soluble in nitric and muriatic acids ; but tartaric acid, 
when added to a fluid containing soda, does not occa- 
sion any. perceptible change. 

Tn using tartaric acid as a test of potassa, the fluid 
must be concentrated by evaporation, otherwise the su- 
pertartrate of potassa is.not deposited, being soluble in 
a large quantity of water. These tests also distinguish 
potassa from soda, when they are in combination with 
an acid. : 

MINERAL WATERS. 
48. Lime, in union with carbonic acid, is easily de- Mineral 

tected by boiling the fluid, by which means the super- Waters. 
abundant carbonic acid is driven off, and the carbonate “YY 
of lime is deposited, the precipitate being soluble in ni« 
tric and muriatie acids, and also by the addition of wa- 
ter containing carbonic acid, Lime, however, frequent= 
ly exists combined with a fixed acid. When this is the 
case, no change takes place on boiling the fluid. . The 
most delicate test of the presence of lime, when in this 
state, is oxalic acid. This, when added to water con- 
taining a salt of lime, gives a white precipitate, which 
is soluble in nitric and muriatic acids. In using oxalic 
acid as a test of lime, we may employ either the acid 
pure, or in combination with ammonia. The latter, 
though not the most delicate, is the best, as the alkali 
combines with the acid with which the lime is in union, 
and prevents it from acting on the precipitate. If any 
free acid be present in the water, it must be neutralised 
by ammonia, and, if we have reason to suspect the pre-~ 
sence of baryta, it must be precipitated by sulphuric 
acid. Oxalic acid, it must be remarked, likewise occa- 
sions a precipitate with magnesia; but the precipitation 
of this earth does not take place for many hours, while 
that with lime occurs the moment that the oxalate is 
added. 

49. Baryta may be detected by the addition of sul- 
phuric acid, with which it gives a white precipitate, not 
soluble in nitric or muriatic acid. Previous to the ad- 
dition of the acid, it is necessary to remove the lime, as. 
it may, if present in considerable quantity, also occasion 
a white precipitate with it. 

. 50. Magnesia is precipitated by the alkalies and by 
lime. ‘These tests, however, are liable to fallacy. Thus 
if carbonic acid be present, and we employ lime as. 
the test, carbonate of lime will be precipitated. If 
the water contain sulphuric acid, sulphate of lime may 
likewise be formed and deposited. When ammonia is. 
used as the test of magnesia, if carbonic acid be present, 
carbonate of ammonia will be generated, which, if the 
water contain a salt of lime, will be decomposed, and. 
carbonate of lime will be precipitated. In detecting 
magnesia, then, if we suspect the presence of the other 
substances mentioned, nitric acid must be added to. 
decompose any carbonate, and the fluid boiled, The 
sulphurie acid must then be precipitated by bary- 
ta 

The alkalies and lime-water also precipitate alumina : 
this is another source of error, in using those bodies as. 
a test of magnesia. Alumina, however, rarely occurs. 
in mineral waters; if it does, and is precipitated along 
with the magnesia, it is easily separated from that earth, 
For this purpose, after washing the precipitate, it must 
be boiled in a solution of potassa, by which the alumina 
is dissolved, and the magnesia is left. Or, the precipitate 
may be dissolved in strong muriatic acid, and an alka~ 
line carbonate added to the solution ; the precipitate- 
which is thrown down by this must be washed and 
dried at the temperature of about 100. Diluted mu- 
riatic acid is then to be poured on it, which will dis- 
solve the magnesia, but will not act on the alumi- 
na, ; 

51. Alumina is detected by the methods just describ- 
ed for discovering the presence of magnesia. Suc- 
cinic acid, or its. compound. with ammonia, is another 
test of alumina, as it precipitates this earth, but does. 
not affect magnesia ; the former methods are, however,. 
generally employed. ea ; 

52. Silica may be discovered by evaporating the was 

ee 

pet fan 
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Of the me- | 55. To ascertain the quantity of the 
theds em- and carbonic acid which water contains, 
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small 
form a glass ; if the 

substance formed will be soluble in 
solution on the addition of an acid will 

Fe 

fetfefivetes prety He na é 2) y 
therefore, it must be neutralized, before i 

If the iron also be in the state of pro- 
id, which is seldom the case, the precipitate is white ; 

it is necessary, therefore, in some instances, before 
using the prussiate, to add a small quantity of muriatic 
acid, by which the protoxide will be converted to per- 
oxide, snd will give the blue precipitate with the prus- 

' Some have to this test, as the prussiate it- 
self contains iron, and if not carefully prepared, will 
give a blue precipitate when added to a mineral water, 
which contains an uncombined acid, even iron 
be not This source of fallacy may be obvia- 
ted, by ascertaining if the iate gives a blue tinge 
to diluted muriatic acid. If it do, it must be success- 
pe crystallized, till it does not give the blue colour 

the acid; it may then be employed as an accurate 

3 F ‘ 
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the test much 

infusion will detect a minute 
quantity of iron when dissolved in common well-water, 
which contains carbonate of lime, but will not indicate 
its presence, when dissolved in the same quantity of 
distilled water. An alkaline carbonate makes the co- 
lour dark violet, and, if sulphate of lime be present, the 

ipi is at first white and afterwards becomes 

54. may be detected by eva ing the fluid od reacreean Sae! z. raption te Oa 
adding ammonia to the solution. If this metal be pre- 
sent it will acquire a blue colour, 

Of the Methods employed in ascertaining the quantity 
the different ingredients in Mineral Waters. ick 

igen, nil 
method al. 

bad mentioned for ascertaining the nature of the elas- 
tic fiuids must be followed. (36.) The crea oe 

the solution aoe. 

c Bagi neo fi La vill be cocertalad contain its quantity wi i 
by introducing the peroxid of lead’, the amount of the 
absorption occasioned by the test for each will indicate 
its proportion following the usual precautions of bring- 

8 

; then throw up 
By this the 

iipburetted h drogen is d nd the sulph is decom , and the sulphur 
ie deposited This must be collected, and dried With 
— heat. Each grain of it indicates 8 cubic inches 

sulphuretted hydrogen. 
The quantity of the saline ingredients in a mineral 

water may be ascertained either by finding its specific 
gravity, or by evaporation. 

Mr. Kirwan has given an easy rule, by which we can ~ 
ascertain the p' noe ea = agen Tae a par “a 
cific gravity of the uid. The specific gravity of dis- 
til wuts tates bi ‘enttensted thom thor of aie mine- 

vity of the distilled water. 
vity of distilled water 

1000, that of the min water 1100, then 1100— 
1000 x 1.4=140.00 and 1000 :.140.00:: 100: 14.000 ; 
the fluid therefore contains 14 per cent. of saline mat- 
ter, supposing this free of its water of crystallization. 

58. The other method of ascertaining the quantity 
of saline matter, is to evaporate slowly by heat, a cer- 
tain quantity of the fluid to > the re- 
sidue to a temperature sufficient to drive off the whole 
se water; the residue indicates the quantity of sa- nang ay 

59. Sulphuric acid. The quantity of sulphuric acid 
present is ne rc mn exposing to er heat the 
precipitate given ta (42) ; 100 gr. of it are equi- 
Prone Sif ned caltmte all ~ pA. 

60. Boracie acid. To find the quantity of boracic acid, 
add sulphuric acid to the precipi iven with the 
acetate of lead (44,) filter the fluid, evaporate it to 
dryness, Dissolve the residue in alcohol, and again 
evaporate. ‘The residue is boracie acid. 

61. Muriatic acid. The quantity of muriatic acid is 
known by igniting the precipitate afforded by the salt 
baa (43) ; 100 gr. are equivalent to 19 of muriatic 

62. Lime. The proportion of lime is ascertained by 
drying by a gentle heat the precipitate thrown down by 
oxalic acid (48), 100 gr. = 44 lime. Or, the precipi- 
tate may be exposed ag ae ep cp and then 
converted to sulphate by the tion of sulphurie 
acid. 100 gr. of this, after ignition, are equivalent to 

“68. Me d alumina. By boi . Magnesia and alumina. By boiling in S- 
sa the precipitate of magnesia and pst a 
down by potassa, (56) the magnesia will be left, and 
after being washed and dried, must be weighed. By 
adding muristic acid to the solution of the alumine, 
and then sub-carbonate of potassa, the earth will be 
ohms It mast be washed, exposed to a red 

and weighed. 
64. Tron. ‘Different methods are recommended for 

ascertain of iron or its oxides. ing the 
Some chesiiaatiiave cbhected tn the prassiote of 

potassa, as an accurate method of indicating the quan- 
tity of iron, as this salt itself contains iron, which is 
thrown down and forms part of the precipitate. This 
source of error may be avoided, by ascertaining the 

rogen cannot be “"Y—* 
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quantity of iron that a given weight of the prussiate, 
carefully prepared, (53) contains. This is done by 
exposing 100 grains of it to heat, in an open vessel, by 
which the oxide of the metal is obtained. In using this 
test then, to find out the quantity of iron in the mine- 
ral water, the quantity of prussiate employed must be 
ascertained, and the weight of the oxide, which this is 
known to contain, must be subtracted from the weight 
of the precipitate. 100 grains of the blue precipitate, 
dried by a gentle heat, according to Porret =34.23 
per oxide of the metal. 

Another method of ascertaining the quantity of iron, 
is to bring the metal to a high state of oxidation, by 
exposing it for some time in‘an open vessel, to a strong 
heat, in which condition it is insoluble in nitric acid. 
By pouring this acid on the residue, the oxide of iron 
is left, while the other substances are dissolved. 

Of the Methods followed for ascertaining the state of 
Combination in which the different ingredients exist in 
Mineral Waters. 

Very different opinions are entertained with respect 
to the state of combination in which the different 
ingredients exist in mineral waters. Some chemists 
suppose that they form binary compounds; others, on 
the contrary, imagine, that they are all more or less unit- 
ed with each other. Thus if there be an acid, an alkali, 
and an earth together, it is not supposed that these are 
in the state of binary compounds, forming a salt of 
the alkali and another of the earth, but that they are 
combined so as to form a triple salt. The former is 
the more prevalent opinion. Some chemists assert al- 
so, that the salts procured by the evaporation of the 
fluid, are those which exist in solution, while others 
maintain, that during the evaporation new compounds 
ave’formed, so that we do not by this means procure 
those which the water in its natural state contains. 
This assertion is strengthened by the fact, that some 
salts exist together in solution, when much diluted, 
which decompose each other when the solution is con- 
centrated. During the evaporation of a mineral wa- 
ter, therefore, new affinities may exert their influence, 
and salts, different from those which exist in the water, 
may be obtained. The experiments of Dr. Murray, 
immediately to-be stated, tend to confirm this opinion: 

According to the different opinions which are en- 
tertained, with respect to the state of combination of 
the ingredients, different methods have been recom- 
mended for ascertaining the compounds which mineral 
waters contain. . The first of these is by the slow eva- 
poration of the fluid. 

By slowly evaporating the water, the different saline 
substances may be obtained separately. For this pur- 
pose, the evaporation is continued till a pellicle ap- 
pear on the surface; the liquid is then allowed to cool 
slowly ; by this the earthy carbonates will be deposit- 
ed. After these are removed, by a farther evaporation 
and cooling, the sulphate of lime will be separated. 
The alkaline neutral salts, and the sulphate of magne- 
sia, will be deposited after the next evaporation. The 
muriates of lime and magnesia will remain, and will 
be obtained by evaporation to dryness. 

If the water contain carbonate of iron, it must, after 
having been evaporated to a certain extent, be exposed 
to the air, by which the iron passes to a higher state of 
oxidation, and is no longer soluble in the acid; ‘it is 
therefore precipitated. The earthy carbonates are 

_ jected to the action of water. 
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likewise separated by this means, After these have brs 
been deposited, the fluid may be evaporated to dry- 
ness, and a smal] quantity of water poured on the re- 
sidue, by which some of the salts will be dissolved, 
and the others will be left. Sometimes the water is 
evaporated to dryness, and the residue is exposed to 
the air, by which the deliquescent salts, as the muriates 
of lime and magnesia, absorb moisture, and are dissoly- 
ed. What is left undissolved, may be afterwards sub- 

Occasionally after eva- 
porating the fluid to dryness, the residue is subjected 
to the action of successive portions of water, by which 
the salts are taken up in the order of their solubility. 

The different quanties of saline substances, thus cb- 
tained by these various methods, must be dissolved in 
separate portions of water, that by slow evaporation 
the salts which are mixed may be separated. 

Another method of ascertaining the nature of the 
salts in mineral waters, is by means of alcohol. Some 
of the salts contained in mineral waters are soluble, 
while others are insoluble in alcohol. By a particular 
management, the different saline substances may be 
obtained, either in solution, or by deposition from the 
water. 
When alcohol is added to water, containing saline 

matter, the attraction between the two fluids is so 
strong, that those salts which are insoluble in alcohol, 
are separated from the water, and are deposited ; thus 
if a mineral water. be mixed with an equal quantity of 
alcohol, sulphate of lime, if present, will be precipi- 
tated; if more alcohol be added to the fluid, the sul- 
phate of soda will be separated; by adding another 
quantity of alcohol, muriate of soda will be thrown 
down. This method of employing alcohol in the 
analysis of mineral waters, was first pointed out by 
Boulduc. 

Lavoisier has recommended another way of using 
alcohol. For this purpose the mineral water is to be 
evaporated to dryness, and eight parts of alcohol 
poured on the residue, by which some of the salts only 
will be dissolved. By adding alcohol, diluted with a 
little water to the undissolved matter, another portion 
of the saline substance is taken up. In this way, by 
using alcohol of different specific gravities successively, 
the different saline compounds may be obtained se- 
parately ; thus when strong alcohol is poured on the 
residue of the evaporation of a mineral water, mu- 
riates of lime and magnesia, if present, will be dissolv- 
ed. By diluting the next portion of alcohol with a 
little water, muriate of soda will be taken up, the car« 
bonates and sulphates being left. . 

Occasionally these two methods of employing alco- 
hol are joined; thus the mineral water is evaporated 
to dryness, and alcohol is poured on the residue, by 
which the muriates of lime and magnesia are dissolved. 
When the solution is completed, the fluid is filtered, 
and a small quantity of cold water is added to the un- 
dissolved matter, by which more of the saline sub- 
stance is taken up. What remains is then boiled in a 
large quantity of water; by the application of the tests 
to the alcoholic and watery solutions, the different 
substances which they contain will be discovered. __ 

It is supposed that considerable information may be 
derived with respect to the composition of mineral 
waters, from the knowledge of what are called incom- 
patible salts, When a certain class of salts have been 
procured from a mineral water, it is generally inferred 
that other salts of a peculiar nature do not. exist. in. 
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it is known that the alkaline carbonates de- 
} and muriates of the earths and 

therefore, it is supposed, are not con- 
water. The same is the case with 
; and the muriates of the earths, 

of magnesia and muriate of lime ; 
ing each other. Much reliance cannot 

in this conclusion, because salts 
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utions are not much diluted, exist together in solu- 
if a large quantity of the solvent be present, as 

proved by the analysis of different mine- 

the different methods which have been pointed 
different saline compounds of a mi water 
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-by the fixed alkalies. Whether potassa or soda may be 
known by the proper tests. (46, 47.) 

69. The super-carbonates of the earths and iron are 
detected by boiling the fluid, by which the excess of 
acid is expelled and the carbonate precipitated. The 
substance precipitated may be known, by dissolving 
the residue in muriatic acid, and applying the tests. 

Sey Beet potassa and soda. T th 70. les 0; soda. ‘o re the 
A the fluid to about one half sulphate of soda, evaporate 

of its bulk, and add lime-water, till all precipitation 
cease; this will throw down the earths, except lime. 
After this evaporate the fluid a little, and add alcohol, 
and then oxalic acid. After filtration add nitrate of 
lime. If a precipitate fall, then the solution contains 
sulphate of soda er potassa. These may be distin- 

from each other by the tests of potassa, (46, 47.) 
or by adding to the solution acetate of baryta, which 
will throw down the sulphuric acid. Evaporate the 
fluid to dryness, and dissolve the residue in alcohol. 
Again evaporate to dryness, and expose the residue to 
the air. If it-be acetate of potassa it will deliquesce, 
if gg of soda Ashen aes 

71. Sulphate of lime may be by evaporatin 
the cine a deposit be formed. It this be soluble 
in a large quantity of water, and the solution give a 
precipitate with not soluble in nitric acid, and 
also with oxalic acid, then it is sulphate of lime. 
72. Sulphate of magnesia may be procured by the 

atidition of pera huret of nideotig which, if there 
be no free acid or sulphate of alumina present, gives 
a precipitate only with sulphate of magnesia. If sul- 
phate of lime be present, a precipitate will be form- 
ed, but not for twenty-four hours after the addition 
of the hydro-sulphuret. 

73. Sulphate of iron, When iron is in union with 
sulphuric acid, it is known by the tests of this metal 
Sarak 2 foe Maite see 3 hes base, bane’. (53) 

74. Muriate of soda. Precipitate the sulphates by 
alcohol, and nitrate of baryta. After filtration, de- 
com the nitrates and muriates by sulphuric acid, 
and boil the fluid. Again add alcohol and baryta to 
precipitate the sulphates formed. ‘The fluid then con- 
tains only alkaline nitrates and muriates. If the last 
be present, they must be decomposed by the addition of 
acetate of silver, by which acetates of the alkalies will 
be formed. These may be known by the methods re- 
commended. (46, 47.) 

75. Muriate of lime. Deprive the rm sul- 
phates, by evaporation, and the addition of alcohol 
and nitrate of baryta; after filtration ev te-to dry- 
ness, and di residue in alcohol. eperste 
solution, subject the residue to the action of water. 
If the solution afford precipitates with oxalic acid, and 
with acetate of silver, then it contains muriatic acid 
and lime. But these may not be in union with each 
other, as the solution may contain ia or alu- 
mina. To ascertain if this be the case, add ammo- 
nia; if a precipitate fall, it contains magnesia. If 
the fluid give a precipitate on the addition of carbo- 
nate of lime, then it contains alumina, either of which 

be in union with the muriatic acid. If 
then the fluid con- 

one or 
be in union with the lime, pre- 

cipitate the earth by oxalic acid, 
fluid to distillation, collecting the 
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or the solution may be 
evaporated to dryness, and exposed toa red heat, for an 
hour; if it contain muriate of lime, and magnesia, in 
union with nitric acid, the latter salt will be decompos- 
ed. On exposing the residue to the air, the presence 
of muriate of limewill be known by its attracting mois- 
ture. . 

76. Muriate of Magnesia. Separate the sulphuric 
acid by baryta, filter, evaporate to dryness, and dis- 
solve the residue in alcohol. Again, evaporate and dis- 
solve in water. If muriate of magnesia be present, it 
will be dissolved, and if carbonate of lime cause no pre- 
cipitation, and if no precipitate be formed, by evapora- 
tion and the addition of sulpuric acid and alcohol, then 
the fluid contains only muriatic acid and magnesia, in 
union with each other. But, along with these, there 
may be nitric acid, and lime or alumina, or both. We 
must therefore determine if, in this case, the muriatic 
acid and magnesia be in combination with each other. 
For this purpose, precipitate the lime by evaporation, 
and by the addition of sulphuric acid and alcohol, and 
drive off the acid with which it was in union, by boil- 
ing; then add oxalic acid, and the magnesia will be 
thrown down in the course of 24 hours. Subject the 
fluid to distillation, and ascertain if it contain muriatic 
acid (43.); if it does, then the fluid contained muriate of 
magnesia. 

77. Muriate of alumina. If any free alkali be pre- 
sent, saturate it with nitric acid ; then separate the sul- 
phuric acid by nitrate of baryta. Ifthe fluid after this 
give a precipitate with carbonate of lime, it contains 
muriate of alumina, or muriate of iron. Whether it 
be alumina or iron, or perhaps both, may be known 
by dissolving the precipitate in muriatie acid, and ap- 
plying the tests of these substances, (50, 53.) 

Of the Methods followed for ascertaining the quantities 
of the different compounds contained in Mineral Wa- 
ters. 

In ascertaining the quantities of the different com- 
pounds in mineral waters, the steps to be followed 
must, of course, vary in every different case, according 
to the substances contained in the water. A few ex- 
amples will suffice to illustrate the methods employed. 

In fixing the quantities of the different compounds, 
we may state them either in their crystallized condi- 
tion, in which case they generally contain water ; but 
it is better, if possible, to reduce them todryness. This 
is done by exposing them to a red heat for sometime, 
by which the whole of the water is driven off. Some 
of the salts. which we procure undergo decomposition 
when subjected to a strong heat; such is the case with 
the carbonates and some others, We cannot, therefore, 
in this way, ascertain their’ quantity in the dry, or, as 
it is called, real state. We may do this, however, by de- 
composing them, ascertaining the quantity of the pro- 
duct, and finding how much of the decomposed salts is 
necessary to form these products. 

78. Nitrate of Potassa. To ascertain the quantity 
of nitrate of potassa, suppose it exists in water, along 
with sulphates, and muriates of the alkalies, decom- 
pose these by the acetates of baryta and silver. Af- 
ter filtration, evaporate to dryness, and digest tlte resi- 
due in alcohol, which will dissolve the acetates formed, 
and will leave the nitrate. 

79. Nitrate of Lime. Suppree this contained in the 
water along with muriates of soda and lime, evaporate 
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Mineral acid, which was set free from the lime, by the ad- to dryness, and digest the residue in alcohol, which will - Minerat 

dissolve the earthy salts, and leave the muriate of soda, . Waters.. 
Evaporate the alcoholic solution to dryness, and weigh 
the residue, after being dried ; then dissolve it in water, 
and ascertain the quantity of muriatic acid, by precipi- 
tation with nitrate of silver (43.); this will give the 
uantity of the muriate of lime, which, subtracted from 

the weight of the residue, leaves that of the nitrate of 
lime. 

80. Carbonates. By boiling the fluid after it has 
been deprived of its sulphuretted hydrogen, (56.) the 
carbonates are precipitated, wptabl mixed with sul- 
phate of lime. The carbonates may be that of lime, 
magnesia, alumina, or iron ; the precipitate must there- 
fore be digested in diluted muriatic acid, which will dis- 
solve them all except the alumina and the sulphate of 
lime. If any thing be left undissolved, it must be ex~ 
posed toa red heat, and weighed; it is then to be boil-~ 
ed in the solution of sub-carbonate of soda, and mu- 
riatic acid added, to saturate the alkali. By boiling 
the fluid, carbonate of lime, and alumina, iP 
will be precipitated. Digest the precipitate in acetic 
acid, by which the alumina will be left; this, after be- 
ing dried, will give the weight of the earth, and its 
weight, subtracted from that of the residue, the quan- 
tity of the. sulphate of lime. 

81. Carbonate of Iron.. The muviatic solution may 
contain lime, magnesia, and iron. By the addition of 
ammonia, the iron and part of the magnesia. will 
be precipitated. By digesting the precipitate in ace« 
tic acid, the magnesia will be dissolved, and the iron 
will be left. Itmust be dissolved in muriatic acid, and 

ecipitated by the addition of sub-carbonate of soda. 
he pr wir after boiling the flaid, must be washed, 

drie weighed, which gives the weight of the car. 
bonate of iron. cs 

82. Carbonate of Lime. The acetic solution of the 
magnesia must be mixed with the muriatic solution ; to 
this, sulphuric acid must be added, and the fluid e - 
rated, and the sulphate of lime will be deposited. A 
being dried, it must be weighed, and its equivalent of 
carbonate of lime ascertained. 

83. Carbonate of Magnesia. By the addition of sub- 
carbonate of soda to the solution, the carbonate of 
nesia will be precipitated. It must be dried and wei 
ed. The solution, however, still contains sulphate of 
lime, and carbonate of magnesia. It must therefore be 
evaporated to dryness, and the residue washed with wa- 
ter, which will dissolve the sulphate, and leave the car« 
bonate. The weight of the latter of these must be add= 
ed to that of the carbonate formerly procured: The 
solution of the sulphate must be evaporated to 
and the residue ignited, and the equivalent of carbo« 
nate of lime added to that already mentioned. 

84. Alkaline Sulphates. The quantity of the alkaline 
sulphates may be ascertained, by freeing the water of 
the other sulphates, (70,) and then adding the solution 
of acetate of baryta. 100 grains of the precipitate 
are equivalent to'74.8 of dry sulphate of potassa, and to . 
61.2 of dry sulphate of soda. 

85. Sulphate of Lime. Add nitric acid, to decom- 
ose the carbonates, boil the fluid, and add weak alco- 

hol, the sulphate of lime will be precipitated. It must 
be then ignited and weighed. 

86. Sulphate of Magnesia. If this be the only sul-. 
phate present, its quantity may be known, by precipi- 
tating the sulphuric acid, and ascertaining the weight 
of the sulphate of baryta, 100 grains of which = 51 of 
the sulphate of magnesia. If sulphate of lime be like« 

present, 
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ia, and weigh the precipitate ; then throw down 
uric ern and ascertain its quantity ; subtract 

from it that which belongs to the lime, obtained by the 
former precipitation ; the remainder gives the quantity 
ofsulphate of magnesia, 100 of acid uniting with 50 of 

esia. If the fluid contain sulphate of magnesia 
en oniphati ol eoti;dald ood, and the in will be 

ipitated. Dry it and weigh it, 100 = 300 grains of 
sulphate of esia. Ifthe fluid contain these three 

_ sulphates, add soda, by which the lime and magnesia 
will be precipitated. Dissolve the precipitate in dilut- 
ed sulphuric acid, and ev: to ; wash the 
residue with a little cold water, which will dissolve the 
sulphate 
Evaporate the solution, and weigh the residue ; this is 
the weight of the sulphate of ia, the weight of 
the undissolved shen sasvetetiee vcd te of lime. 
Should the water also contain sulphate of alumina, the 
precipitate given by the soda must be treated with ace- 
tic acid, which will dissolve the magnesia ; the magne- 
sia may then be precipitated by soda. If su of 
iron be expose the fluid to the air for some 
days, and add alumina, the oxide of iron, and the sul- 
phate of alumina are precipitated, and the sulphate of 
magnesia is left, and may be as above. 

87. Sulphate of Iron. Having ascertained, by boil- 
ing, that the iron is not in union with carbonic acid, 
precipitate the iron, (53.) and infer the quantity of eul- 

e. 
88. Muriates. = 1 en emg are thrown 

down boiling, t muriates of lime, magne- 
Sie moa tities eoernat oda Gabyens bey aadle tes 
whole of the three earths will be api Dis- 
solve the ipitate in muriatic _ and sent grat 
tain, tests, (48, 50, 51,) the quantity 
wart Be tate ths aah a uaoahents 

100 lime = 196 dried ae 
100 ja = 238.3 dried muriate of m i 

100 alossina = 817.6 dried muriate of alumina. 
89. When the sulphates are present with the muriates, 

the latter must be hes aye by MA ageme to dryness, 
and treating the residue with , which will dis. 
solve the muriates ; then as above. If sul. 
phate of lime only be present, throw down the sul. 

uric acid by baryta, and ascertain its quantity, filter 
the fluid, and proceed as (88.) subtracting the quantity 
of the sulphate of lime, from the lime obtained by 
precipitation, the remainder belongs to the muriatic 

of magnesia, and leave the sulphate of lime. 

and ascertain the erage 
of the sulphate, ( 

to the magnesia, and will shew the quantity of 
the of that earth. 

91. Toanother portion of the water, add lime-water, 
which will throw down the magnesia and alumina ; as- 
certain the of these, (63.) that of the alu- 
mina will shew the quantity of muriate of alumina. 
(88.) Subtract from the weight of ia that which 
we to belong to sa sale sell, the Selieiiiee 
will indicate the quantity of muriate of magnesia. 

baryta, and then carbonic acid, to the fluid, 
acid and lime will be thrown down, and f 
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the quantity of muriate of soda may be ascertained by 
evaportion. ~ 
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Such are the various methods which have been re. ~~" 
commended for ascertaining the nature and quantity 
of the different compounds contained in mineral wa- 
ters. It is doubtful, however, if, by these means, we 
arrive at the exact quantity of the different substances, 
and it is still more doubtful if we really procure them 
in the state of combination in which they exist in the 
mineral water. 

It has been already remarked, that little reliance can 
be placed in the knowledge derived from incompatible 
salts, as some salts which decompose each other, when 
their solutions are concentrated, exist together in solu- 
tion, if a large quantity of the solvent be present. 

This subject has been lately particulurly investigat- 
ed by Dr. cares From numerous experiments he 
has found, that salts, different from those known to be 
in solution, can be obtained by the evaporation of the 
solvent. This has induced him to call in question the 
accuracy of the modes of analysis explained, and to pro- 
pose another method of determining the state of combi- 
nation of the ingredients of mineral waters. See T'ran- 
saclions of the Royal Socrety of Edinburgh, vol. vii. 

According to Dr. Murray, two views may be enter- 
tained with respect to the state of combination of sa- 
line substances dissolved in water. When we have 
two acids and two bases contained in this fluid, these 
may be united by the pure force of the affinity, and 
those substances between which the most powerful at- 
traction is exerted, will be combined. Thus, su 
miuriatic and sulphuric acids, and soda and lime, be 
dissolved in the same fluid, if the pure force of the af- 
finity operate, the compounds formed will be sulphate 
of "tae and muriate oe soda. We know, fea cm 
that affinity is much influenced by external circum. 
stances; when, therefore, any of these te, com< 
pounds moy be formed, different from those which 
the pure force of the affinity would generate. When 
the above mentioned substances are dissolved in a 
small quantity of water, the compounds stated are 
formed, but if the quantity of fluid be t, it is 

ible that it may, by its quantity, influence the 
affinity, and other compounds will be the result. When 
the quantity of fluid is small, or when we evaporate 
the fluid by which the cohesion is allowed to operate, 
we find invariably that the nds existing in the 
water, are those, between the icles of which the 
strongest cobesion is exerted. ‘The reverse, it is pro- 
bable, is the case, when the quantity of water is great, 
the quantity of the fluid causing the formation of sub- 
stances, between the particles of which there is little 

wer of cohesion, so that the most soluble salts are 
ed. When the above mentioned substances, then, 

are dissolved in a large quantity of water, instead of 
sulphate of lime, and muriate of soda, we will have mu- 
riate of lime and sulphate of soda, The same it is sup- 
posed is the case, when carbonate of lime and muriate 
of soda are by evaporation, these salts havin 
been formed, by the ion of the carbonate of 
soda and muriate of lime, were the salts that ex- 
isted in the water, when a quantity of the solvent 
was present. If carbonate of magnesia and muriate of 
soda be procured, the salts in solution were probably 
carbonate ae we oe In all mi- 
neral waters, an aid is in - 
tion to the saline ine mans; these, hethion wets. 
bably united, so as to form the most soluble salts. 

is view of the state of combination of the substan- 
7 
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neral waters, a quantity of a substance sparingly solu- 
ble, as of sulphate of lime, is obtained in greater quan- 
tity than we know water can hold in solution, It must 
therefore have been formed during the evaporation by 
the operation of new affinities. It usually happens also, 
that when this is the case, the deposition of the sub- 
stance commences at a certain stage of the evaporation, 
and that, after the fluid is farther evaporated, the depo- 
sition ceases, At this point, then, it would appear that 
the substance deposited begins to be formed. 

Another strong argument in favour of the opinion of 
Dr. Murray, is, that different products are obtained 
from a mineral water according to the mode of analy- 
sis. Sea-water, for instance, by slow evaporation, af- 
fords muriate of soda, muriate of magnesia, and sul- 
phate of magnesia. When the fluid is evaporated to dry- 
ness, and the residue is subjected to the action of alco- 
hol, the products are muriate of soda, muriate of mag- 
nesia, and sulphate of soda. « It is likely then, that du- 
ring the evaporation of the fluid new affinities may ex- 
ert their influence, so that salts, different from those 
which exist in solution, may be obtained. 

Many mineral waters possess active properties, for 
which, -however, we cannot account, on the known 
properties of the compounds discovered in them. Thus 
the Bath waters, according to the analysis by evapora- 
tion, contains in an English pint about 9 grains of sul- 
phate of lime, 3.8 muriate of soda, 3 sulphate of soda, 
¢gths of carbonate of lime, 3th silica, and th oxide of 
iron, These are either so inert, or in so small quantity, 
as tobe incapable of producing any effects on the liy- 
ing system. According to Dr. Murray, the true com- 
ponent parts of the Bath water are very different. It 
contains muriate of lime, a substance possessed of con- 
siderable power, along with muriate of iron. The quan- 
tity of muriate of lime, equivalent to 3.3 of muriate of 
soda, is 3.1. A pint, therefore, of the Bath water, if 
the views of Murray be correct, contain 3,1 gr. of this 
active agent. If this be the case, we can perhaps ac- 
count for its medicinal properties. 
. The opinions entertained by Dr. Murray, as just ex- 
plained, afford another method of analysing mineral 
waters, 

In analysing a mineral watér, according to the mode 
recommended by Murray, we must first, by the use of 
the various tests already described, ascertain the differ- 
ent substances which it contains. We then infer that 
these exist in it in a state of combination, so as-to form 
the most soluble salts. 

This method of ascertaining the quantity of saline 
compounds in water, was previously employed by Dr. 
Marcet, in his analysis of the water of the Dead Sea, 
ublished in the Philosophical Transactions for 1807. 
r. Marcet, does not however state, that he supposed 

the ingredients were so combined as to form the most 
soluble salts. : 

Dr. Murray has given the following formula, which 
is applicable to almost all mineral waters. 
. The four classes of mineral waters, the acidulous, the 
sulphureous, the chalybeate, and the saline, may all be 
reduced under-the last. By the application of caloric, 
the gaseous fluids are driven off from the two first, and 
the iron may be precipitated from the third by its pro- 
per test. The substances left after this are the same as 
those contained in saline mineral waters. 

The substances which usually exist in saline mineral 
waters, are carbonic, sulphuric, and muriatic acids, 

MINERAL WATERS. 
Mineral ces in solution in a large quantity of fluid, is supported 
Waters. by several facts. Thus by the evaporation of some mi- 

with soda, lime, and magnesia. Suppose that in the 
water to be analysed all of these have been detected, the 
fluid must be evaporated, stopping the evaporation bes 
fore there is any deposition from it. Muriate of bary- 
tais then to be added, as long as any precipitate falls, 
carefully avoiding adding an excess, If t precipi- 
tate be soluble with effervescence in muriatic acid, it 
is carbonate of baryta, The weight of this gives that 
of the carbonic acid 100 gr. = 22 of acid. If the preci- 
pitate do not effervesce with muriatic acid, it is sul- 
phate of baryta, 100 gr. of which = 34 of sulphuric 
acid. Ifthe precipitate be partially soluble in muria- 
tic acid, it contains both carbonate and sulphate of ba- 
ryta; the proportions of each of which may be known, 
by weighing the precipitate, washing it with muriatic 
acid, and drying the residue. The weight of this gives 
that of the sulphate, the loss that of the carbonate of ba- 
ryta. By this means the carbonic and sulphuric acids 
are removed, and the whole of the salts are converted 
to muriates, Oxalate of ammonia is next to be added to 
the filtered fluid. Oxalate of lime is precipitated, 
which, after being exposed to a strong heat, must be 
converted into sulphate. (62.) 100 g.=41.5 of lime. 

The filtered fluid is afterwards to be heated to about 
100°, and reduced a little by evaporation. A solution 
of carbonate of ammonia is then to be added to it, and 
immediately afterwards a solution of phosphate of am- 
monia, continuing the addition of both as long as there 
is any precipitation, taking care to leave an excess of 
ammonia. By the addition of these substances, one 
part of the ammonia neutralises the muriatic acid of the 
muriate of magnesia, the other portion combines with 
the phosphoric acid and the magnesia, and forms the 
triple phosphate of magnesia and ammonia, which is 
precipitated. By exposing this to a red heat for an 
hour it is converted into phosphate of magnesia, 100 gr. 
of which = 40 magnesia. After this the fluid contains 
muriate of soda perhaps with muriate of ammonia. To 
procure the former it must be evaporated to dryness, 
and the residue exposed to a high temperature, 100 = 
53.8 soda. 

The muriatic acid in the muriate of soda obtained 
may be either greater or less than what was contained 
originally in the fluid ; part of the soda may have been 
disengaged from the other acids, and have combined 
with the muriatic acid of the muriate of baryta, used in 
the precipitation of the sulphuric and carbonic acids. 
If this be the case, the acid in the muriate of soda pro- 
cured will be greater than what existed in the water ; 
or the soda may be in less quantity than could neutral- 
ize the whole of the muriatic acid, part of this acid hav- 
ing been combined with the other bases. Ifthis be the 
case, the acid set free during the addition of the ammo- 
niacal salts, would be contained in the residue of the 
evaporation in union with ammonia, but would be vo- 
latilized by the heat, the muriatic acid in the muriate of 
soda would therefore be less than the water originally 
contained. Though the quantity of mutriate of soda 
procured therefore, gives the real quantity of the soda, 
yet it does not afford the proportion of the muriatic 
acid. This may be discovered, by combining by cal- 
culation the bases with the acids, taking the quantity of 
muriatic acid in the muriate of soda, and thus we will 
find whether there be a deficiency or redundance of 
muriatic acid. By subtracting the surplus from what 
exists in the muriate of soda, or by adding the deficien- 
cy to it, we arrive at the quantity of the muriatic acid. 
This method is, however, liable to fallacy, It is better, 
therefore, to take a separate portion of the water, eva« 
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Muriate of soda 
Muriate of 

226.1 
In the same way, having ascertained the proportions 

of the different i i in any mineral water, the 
* quantities of the compounds which they form may be ined y 

= pomeree the constitution one a 
correct, the component parts of analysed wi 

be diferent from what has been stated in the fore: 
going Table, these having been ascertained by the eva. 
Se the fluid, by the other methods usually 

in the analysis of mineral waters. Thus those 
which have yielded of lime and muriate of so- 
da, it is inferred, contain muriate of lime and sulphate 
of soda, the two former having been generated during 
the ion by the decomposition of the latter. The 
Hoe aes of canes ene errno ape ene na 

ascertained, by finding uivalents ifferent 
compounds. Thos 100 eal oeue Snes 
Jent to 81.5 of muriate of lime; and 100 muriate of soda 
are equivalent to 122 sulphate of soda *. 

The mode of analysing mineral waters recommend- 
ed by Dr Murray, is one attended with much less la- 
bour, and, it is probable, leads to results at least as ac- 
curate, if not more so, than those obtained by any of 
the other methods of analysis. A strong argument in its 
favour, isits detecting in mineral waters substances which 
act powerfully on the animal and thus enabling 
us to account for the medicinal effects of some of them, 
which cannot be done by the other modes of analysis. 
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CHAP. I. History. 
This i branch of natural history makes us 
ails wits ths ecranters, relative position, mate- 

ials, and mode of formation of the mineral masses of 
which the crust of the earth is The term 

yy is derived from the Greek words ya, the earth, 
por pda ‘ It has been confounded with 

belong to the doctrines of chemi- 

# Fes finding these numbers, the scale of-equivalents of Welleston is admirably adapted, es by it a great deal of calculation is saved. — 

Geognosy- 
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The speculative part of geoghosy engaged the atten- 

tion of mankind at a very early period; for we find 
that the priests of Egypt maintained the aqueous origin 
of the globe. From Egypt science passed into Greece ; 
and we learn that Thales, one of the most distinguish- 
ed of the Grecian philosophers, taught the Neptunian 
view of the origin and formation of the earth, which he 
had become acquainted with during his residence in 
Egypt. Zeno, another learned Greek philosopher, 
maintained that fire was the prima materia, and that 
the earth was formed from the igneous element. But 
it would be vain to attempt an account of the various 
fanciful speculations on the formation of the earth, pro- 
posed by ancient authors. These afford us no satisfac- 
tory information, in regard to the materials and struc- 
ture of the crust of the earth. Agricola, in Saxony, and 
that remarkable man Bernard de Palissy, in France, 
were the first observers who proposed rational opinions: 
respecting the formation of minerals, But the uni- 
versal devotion ‘to idle, useless, and pernicious scho- 
lastic disussions, so prevalent at that time, and which 
continued for a long succeeding period, occasioned an 
almost total neglect of their observations and opinions. 
Tn the year 1740, De Maillet, who had resided long in 
Egypt, and who adopted the opinions of the ancient phi« 
losophers of that country, where he himself had wit- 
nessed how the waters, by the deposition of earthy 
matter, contributed to the magnitude of the earth, at- 
tempted a general explanation of the formation of the 
globe. In his curious work, entitled Tetliamed, (his 
own name reversed,) he maintaims, that our globe is 
eomposed of strata, which have been successively de- 
posited over each other by the sea, which gradually 
retired and uncovered the present continents. This 
opinion was adopted by Linneus in his amusing 
tract, entitled De Telluris habitabilis incremento ; and 
Buffon, in his splendid vision of the formation of the 
earth, ‘inclines partially to this hypothesis ; for he con- 
siders the superficial strata of the globe as having been 
formed from water. But all these speculations rested 
on a very insecure basis ; because the mineralogy of no 
tract of country had hitherto been accurately and scien- 
tifically examined. It was therefore idle to attempt to 
speculate on the formation of the earth with any pros- 
pect of success, when we were ignorant of the materials 
of which it is composed, and of their structures and 
modes of arrangement. 

Tilias, a Swede, was one of the first naturalists who 
was aware of the utility and oa pare of such de- 
scriptions ; and, in the year 1750, he published several 
topographical descriptions, illustrative of districts in 
Sweden. This example was speedily followed, and, in 
the year 1756, Lehman, a German miner, published 
his celebrated work on secondary, or floetz rocks, in 
which the distinction into primitive and secondary 
mountains is first proposed. -Wallerius, professor of 
mineralogy at Upsal, by the publication of his system 
of mineralogy in 1778, and Gerhard, in his elementary 
work on minerals, made us acquainted with the geo- 

stical situation of many minerals. But of all the 
works of that period, the most important was the phy- 
sical geography of Bergman, in which we find col- 
lected and disposed, in a luminous order, all the facts 
and observations hitherto published, in regard to the 
strata of the earth, and to mineral veins. Travellers 
now made the investigation of the strata of countries an 
object of particular attention. Pallas, who was em- 
ployed by the Russian government, in examining the 
natural productions of that vast empire, although the 
state of mineralogy at that period, and the rapidity of 
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ical observations, and was the “"Y"" many important 
first who investi, with care the numerous and strik~ 
ing fossil remains of elephants, rhinoceroses, and other 
genera of the torrid zone, found buried under the icy 
soil of Siberia, 

Guettard and Monnet, in Franee, supported by pub- 
lic aid, and assisted by many naturalists, undertook the 
mineralogical description of France. Several parts of 
this work were published, but the facts were not well 
arranged or connected. Lavoisier, the celebrated che- 
mist, co-operated in this mineralogical history of France, - 
and published several beautiful descriptive memoirs. 
Other naturalists gave ie mia districts in France; 
Gensane published that of guedoc; Faujas that of 
Dauphiny, and made us a t 
of Vivarais; Desmarest had already described the vol« 
canoes of Auvergne; Palassou, in his essay on the Py- 
renees, explained the structure of that great range of 
mountains, and was the first to state the important fact, 
that the direction of the strata is paralle) with that of the 
chain. But, of all the works published at this period, 
(1779,) the most important and that which contribu- 
ted in the most eminent degree to the acivancement of 
geognosy, wasthe first volume of the travels of the cele- 
brated Saussure. It contains many interesting mine- 
ralogical. facts, and numerous important geological 
observations. The succeeding volumes of thi work 
of Saussure’s abound in valuable facts and beautiful 
views of nature, and characterise him as one of the: 
most profound and successf) of geologists. J.A. Deluc, 
also a native of Geneva, and cotemporary of Saussure. 
was an active enquirer ; 
facts and views to geology. Some years before the 
appearance of the works of Saussure and of Deluc, the 
celebrated Werner was appointed professor of minera- 
logy at Freyberg in Saxony. ‘This remarkable man, 
by his numerous observations, and profound views of 
nature, created a new era in mineralogy. He was the 
first to point out and explain the true mode of investi- 
gating geognostical phenomena; he first arranged and 
developed the principal structures that occur in the 
crust of the earth, and explained and enumerated the 
various relations of mountain-rocks, beds, and veins, 
and of the fossil organic remains contained in strata of 
different kinds. 

Unfortunately for science, he published but little, so 
that his discoveries, arrangements, and views, were 
principally made known by the writings of his nume- 
rous pupils. These were of all countries, from the 
shores of the Black Sea to the extremity of Norway ; 
and his fame and views were carried to the Americas, and 
principally by his own pupils. Indeed most of the dis~ 
tinguished miineralogists of the presentage have proceed~ 
ed from the celebrated schoo) of Freyberg. Mohs, Char- 
pentier, Buch, Raumer, Freisleben, Humboldt, Stef- 
fens, Engelhart, Esmark, d’Andrada, Brocchi, De la 
Rio, and many others, might be mentioned as pupils of 
this great and profound naturalist. Whilst Werner, by 
his prelections, and the activity, zeal, and skill of his 
pupils, was advancing osy in Germany, and in 
many other countries, we find that Patrin, Delametherie, 
Raymond, and others in France, were adding te our 
knowledge of the structure and composition of the 
earth. Bat of all French logists, the most dis« 
tinguished was Dolomieu. He was one of the first na- 
turalists who examined, in a satisfactory manner, the 
nature of active volcanoes, and his writings and views 
in this department of geognosy may be considered 
as having led the way to the investigations and views 

inted with the veleanoes . 

, who added several important. 
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lesignety 2 ni, Fortis, Faujas, Breislac, and Cordier. gation. Of these the earthy form the greater porti .G x 

—— tH hoe of the earth, while dharacllines inflammable, rh cer a did not confine his attention solely to the study 
of volcanic districts, for he has left several interesting 
memoirs on mineral formations. In France, the stu- 
dy of petrifactions, or fossil organic remains, has mate- 
rielly contributed to the advancement of geognosy. 
The previous views of Werner, on this subject, the dis- 
coveries and observations of Hunter, * 
Schlottheim, and others, paved the way for the more 
extended and brilliant investigations of Cuvier. 

Whilst was advancing in other countries, it 
y but little attended to in Great Britain. 

of Ray im 1713, and the new theory of the 
earth of Whiston, in 1722, were princi lati sale ee 

i im 1806. In 1801, Professor Ja- 
i in two volames , the results of 

his observations on the geognosy of the Hebrides, Ork- 
, and Shetland Islands, in a work entitled Mine- 

valley of the Seattish Tales This was the first exten. 
i i ical work that had 

in Britain. In 1808, the same naturalist published his 
Elements of , in which the structure and ma- 
terials of the are scientifically considered. About 
this time the Wernerian Society of Edinburgh, and 
Geological of London, were ished ; two 
associations which have eminently contributed to the 
advancement . Other ical societies of 
have since been evtablished in different of Great 
Britain ; and the science is now extensively and active- 
ly cultivated in every civilized country in Europe. 

CHAP. Il. 

Description of the Surface of the Earth. 
When we take a very view of the earth, it 

appears as a globular solid mass, whose surface is di- 
Hares numerous eminences, of various magni- 

2. Ex teaches us, that the great fossil masses, 
of which the solid body of the earth is com - 
ma ae eon the great scale, have a tabular form, 

are consequently more extended in len 
breadth than in thickness. fa li 
We also find, that these masses or rocks are com- 

posed of different minerals, in various states of aggre 

lic minerals occur in very various and remarkable re- 
lations, in the greater and more prevalent masses, yet 
always in such a proportion, that when viewed on the 

scale, they do not contribute to the formation of 
the figure of the earth or its surface. 

_ 3. When we examine the surface of the globe more 
particularly, a certain locality of its inequalities is to be 
observed. Thus the most considerable inequalities, 
those, namely, which present the most frequent and 
the deepest sections and ‘fissures, are always found in 
the more elevated regions ; while in the lower places 
we observe very few, and by no means such special 
elevations and d ions. We further observe, that 
the masses of which the higher and lower parts of the 
earth are com , are by no means of the same na- 
ture. The elevated, rugged, and very uneven places, 
are mostly composed of rocky masses, which present 
to the eye rough, bare, and fissured cliffs, mural preci- 

ices, and even entire rocky valleys. On the other 
hand, in the lower parts of the earth, we find in gene- 
ral earthy masses, as clay, loam, sand; and rolled 
stones ; but neither cliffs nor rocky valleys, and only 
single blocks of the materials of the more elevated 

4. There is still another general and very interesting 
observation to be made, namely, that the remains of 
organie beings more or less changed, (what are deno- 
minated petrifactions,) are found embedded in these 
rocks. ese remar’ bodies are generally found 
in the middle and lower heights of the earth. In the 
middle heights they are still very rare; but they in- 
crease in variety and number, as we a h the 
lower places, are at length accumulated in immense 
bon ane in the lowest parts. We also observe, that 

organic remains found in the middle heights ac 
totally changed into stone; but the lower the situa- 
tion, the more these bodies appear unaltered, or ap- 
proach to their original state. It is also observed, 
that the higher places afford different genera and spe- 
cies of ifacti from those found in the lower ; 
and although we are able to shew the originals of some 
of those petrifactions which are found in lower places, 
as proofs of their origin, those found in the middle 
heights belong to species that are unknown to ue. 
Lastly, we may remark, that in all the situations al- 

mentioned, that is, from the middle to the low- 
est heights, but particularly in the latter, there are 
some rocks in which few or no traces of such organic re- 
mains have ever been found; although, from the local 
situation of the rocks, we might as readily expect to 
find ifactions in them, asin other rocks of the samie 
relative height. 

5. When we examine the surface of the earth more pjgerent 
particularly, we find that the special inequalities are in- species of 
cluded in others more general ; that these general ine- inequalities 
qualities are again contained in others still more e. on the 

ral; and that at length the whole are included in the ©"t®’s 
most . These inequalities may be divided into 
five A wget degrees. first contains the most 
general inequalities; these are the Lottom of ihe sea 
and the dry land. The second com what may - 
be low ca and high country. ‘The third, 
which is more ial, comprehends mountain groups. 
The fourth, which is still more particular, 
hends mountain chains and valleys. The fifth and hese, 
which is the most ial, comprehends single moun- 
tains, and the ravines or valleys between them. We 
have thus a most beautiful series from the single moun- 



Geognosy. 
—\y~— 

Division of 
the earth 

into conti- 

nents. 

$92 
tain and the ravine to the great fabric of the high coun- 
try; and still further to the most general division of 
the inequalities of the earth’s surface, the dry land and 
the bottom of the sea. 

First Degree. 
Dry Land. Bottom of the Sea. 

Second Degree. abe 
High Land. Low Land. 

Third Degree. 
Alpine Land. Plain. 

The mountainous and hilly land make the transition 
from the Alpine land to the plain. 

Fourth Degree. 
Mountain Range. Valley. 

Fifth Degree. 
Mountain. Ravine. 

We shall now consider each of these inequalities in 
detail. y 

6. In regard to the bottom of the sea, we may at pre- 
sent remark, that it is diversified by many inequalities ; 
which, however, are not so special as those on the sur- 
face of the dry land. 

The ocean covers about three-fifths of the whole 
earth, so'that there’is but a comparatively small por- 
tion of it elevated above the surface of the water. Even 
this does not form a connected whole; on the con- 
trary, it is divided into a number of. detached masses, 
to which geographers have given different names: 
the larger are denominated continents, the smaller, 
islands. 

The geographic division of the earth into continents 
is not quite correct. Thus Europe and Asia, which 
form but one continent, are by geographers divided 
into two; whereas America, which forms two very 
distinct continents, having their natural boundary at 
the Isthmus of Darien, is considered as one. Europe 
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and Asia should therefore be considered as forming one 
continent, and America two. Africa, on the contrary, 
is well characterised as a distinct continent. ’ 

The great inequality of the distribution of the land, 
which rises above the surface of the ocean, deserves at« 
tention. If we conceive the earth divided into two 
equal parts by the equator, we shall find a most strik- 
ing difference in the proportion of land on its north 
and south sides: the southern half is almost entirely 
composed of water; but in the northern, the greater 
portion is land. The proportion of land on the north 
and south sides of the equator, is as {to 4. It has 
been also observed, that if the earth be divided by a 
meridian line, the proportion of land and water on op- 
posite sides is strikingly different; there being always 
a preponderance of water in the one side, and land on 
the other. ta Sait 

This great accumulation of land in the northern half 
of the globe, suggested to some speculators the idea of 
the existence of a southern continent; as they conceiv- 
ed it to be impossible that the equipoise of the earth 
could otherwise remain undisturbed. The illustrious 
Cook, however, has shewn, that even beyond 71° S. 
latitude, there is no appearance of a continent; and 
that these dreary regions of water and ice are only di- 
-versified by a few islands*. © Sy 

7. The most .general inequalities observable. on the High land. 
surface of the dry land, are, as we have already ob- 
served, high land and low land. By the first,: we un- 
derstand a lofty, uneven, and widely extended mass of 
land : by the second, a great and widely extended low 
and flat country. i ane -olelt, Fok 

In Europe, we find but two. high lands and one low 
land. The one is the great European or Southern ; 
the other the Scandinavian or Northern. The one has 
its middle point in Switzerland, in the Tyrol; and the 
Alps of Savoy.. Hence it passes through three-fourths 
of France; traverses the whole of Portugal and Spain’; 
includes nearly two-thirds of Germany ;_ passes through 

* The dry land, according to some French geographers, is divided into three worlds, the Old World, New World, and Maritime World; 
and these are subdivided into eight divisions or parts. 

The old world, in the eastern hemisphere, extends from south-west to north-east, and comprehends two continents, viz. Africa and Asia, 
and Europe. 

rica, 
The new world, in the western hemisphere, extends from north to south, and is composed of two continents, North and South Ame- 

To the south-east of Asia, there is a mass of land nearly as large as Europe. It is Notasia, or New Holland. It is surrounded with 
many islands of great extent, and with smaller groupes of islands, that extend to the vicinity of the New World. This is named the 
maritime world. 

The maritime world is composed of three distinct parts: 1, Australasia, which includes New Holland, ‘and the great islands thet lie to 
the east ofit. 2. The great archipelago of islands to the south of Asia, named the Archipelago of Notasia. ‘The third, which is named 
Polynesia, includes the islands scattered through the great Pacific Ocean. 

Those islands situated near-continents are considered as belonging to them. Thus the British Isles belong to Europe ; those of Japan 
to Asia; the West India Islands to America; Madagascar to Africa. But ‘there are other small islands situated in the middle of the 
Great Ocean, and which cannot be referred to any of the preceding divisions. These may be named Pelagien, and belong to the oceans in 
which they are situated. 

Great islands like continents have their high chains of mountains, rivers, lakes, forests, deserts, and large animals. i 
In the island of Sumatra, which is only a secondary one in point of magnitude in the Archipelago of Notasia, we meet with the elephant, 

thinoceros, and hippopotamus ; but the species of animals are often different from those of the neighbouring continents. Thus the rhino- 
eros of Sumatra is different from that of Asia and Africa. Mi r produces: that singular species of sloth named ai, and the diffe- 
rent species of makis, which we do not meet with in Africa or elsewhere. The inhabitants of Van Dieman’s Land are very different from 
those of New Holland; and the greater number of mammiferous animals and reptiles are specifically different from those met with on the 
neighbouring continent. The dog, which is so much prized, and so generally distributed, is a stranger to them, while it is met with very ge- 
nerally in New Holland. Islands of a moderate extent have no great animals, and their rivers are smaller than in those of the first magnitude. 

‘The smallest isles are simply rocks, without rivulets, or even springs. Their precipitous cliffs and caves are sometimes beautifully or- 
namented with madrepores, and with fuci of various beautiful colours and elegant forms. ‘Their summits are inhabited by pelicans, cormo- 
rants, albatrosses, frigate birds, and ahost of other marine birds; and during tempests they are lashed by a furious and highly phosphoric 

As these three worlds are narrow towards the south, and broad towards the north, it follows that the northern hemisphere contains the 
larger portion of land, and may be called the terrestrial hemisphere. The southern hemisphere, which is very much covered with the waters 
of the ocean, may be named the maritime hemisphere. So ees @ 
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Italy ; wt ange part of Hungary Seg, farming the transition to what is termed low Geognosy. 

The course of this high land determines _ 153. The fourth constituent part of high land is plains. 
eee Ee lo: Saxony lies nearly on the These are small, isolated, and rare ; and hence form but 

of lain. is low land or It through unimportant features in the general aspect of high 
Girerth pert of Saxony, to the East cx LaleiciGen It land. : , 
also passes by the foot of the Hartz Mountains; 14, Low land differs very much in its characters from Low land. 
through the u of Westphalia; and land. It is principally com of plains, and 
through the whole F Holland, the Sion calles contains flat hilly country, chied where it 

east coast y mountain é oa ene soveny~ Very 
this island. It extends very considerably towards the groups occur in it, and ways occupy its middle 

nearly all Russia in Europe; and reaches to the Ura- ee. As alpine land is very varied in its aspect, it will Particular 
lian Mountains, including the greater part of Molda- be now to consider its different parts somewhat “scription 
via. in jong When a mountain group, or alpine land, is ada 
The other high land rises in Norway and Sweden; viewed as a whole, it appears highest in the middle; 

comprehends a portion of Russia; and extends, with and this highest part extends through the whole group 
some in i fe onion eosin pl without being intersected. he Epes ae may 

igh and low lands might i out in ers denominated the high mountain chain, 
oe abet pin pre oe geen rts of a mountain 
8. Every high land i of what may be group, because nature appears to have arranged all the 

as gubordinate to it. It is the water-shed he + tl E 2 ; 
i The low land, on the contrary, ae eben 2 Saaueebeing cety,end is: 

consists principally of plains; but we find in it, also, rallel to the length of the group ; hence the extremities 
sometimes mountainous and hilly land, and, very rare- of the group are at the same time that of the high 
Paceel monn errane. Here the constituent parts mountain chain. 
are rev! ;in coun mountain ecline on directly in high land, the alpi try All the other of the in group decli 
forms the predominating feature, but in low land the both sides from high mountain chain ; and the in- 
plain is the characteristic appearance, clined planes thus formed, are denominated the fal/ or 
9 Alpine land is com of mountain groups, or acclivity of the group. The inclination of the acclivity Acclivity of 
groups of mountains. mountain group consists varies 2° to 6°; that of the northern declivity of the group. 
of a number of inequalities, which are denominated the Pyrenees is from 3° to 4° ; that of the southern ac. 
mountains ; and these are arranged into series, forming clivity of the Alps, from the line formed by the colos- 
what are called mountain chains, or chains of mountains. sal summits of Mont Blanc, Mont Cerven, and Mont 
A number of these chains, when joined together in ade- Rose, and of which the general height is 3500 metres, 
terminate manner, form a mountain ip. Mountain to the plains of Piedmont and Lombardy, is 33°. But 
groups are thus excellently distingui from the other as such a general inclination is made up of many parti- 
constituent parts of the high land, cular inclinations, on account of the inequalities of the 

It is of much im to be able to discriminate acclivity, we must, before we reach the summit, ascend 
a mountain group others on which it may border, and descend acclivities much more considerable than 
or with which it may be surrounded. For facilitating that we have just mentioned. The two acclivities of a 
this discrimination it may be remarked, that mountain group have ok aan ae hag inclination ; on 
groups are highest in the middle, and usually become the contrary, one is generally shorter and steeper than 
gradually lower and smaller towards the extremities; the other. Thus, the northern acclivity of the Erzge- 
and that each individual group has a particular diree- berge is long and gentle, while the southern is rapid and 
tion. , ~ short. In the Pyrenees, the northern acclivity is more 
_ Mountain groups are sometimes separated from @ach extensive and steeper than the southern. The western 
other by plains ; sometimes by valleys; frequently by acclivity of the Andes is shorter and steeper than the 

. , eastern. The lower part of the group, that which bor- 
10. Mountainous land is composed of mountains that ders on mountainous and hilly country, is denominated 

ous land. are into chains; but these chains not con- its foot. When a portion of it extends far into low 
together by a central or high mountain chain. country, it is denominated a mountain arm. We some- Mountain 

Hence it never forms groups. It is lower than alpine times meet with small plains on the acclivity of the «™. 

Hilly land. Hilly land, is much lower mountainous country, acclivity of the group, but these seldom reach the 
and consists of gentle, rounded, waved-like elevations. height of the high mountain chain. 
These are sometimes arranged into groups. The concavities, or hollows, in a mountain are Valleys. 
We have thus a complete series, from the most ele- denominated valleys. ne to ti 

vated and ge ay stengram Ade mn ser mountain chain, intersect the acclivity of the mou 
tainous and hilly, to the low country. group, and terminate at its foot. valleys divide 

12. In) to the local situation of the constituent the mountain chains from each other ; and by this di- 
of land, we may marpedey ey | vision nature has formed all the varieties of structure 
its constituent part, and that this is dis- observed in mountain 

i from mountainous and hilly land, not only ‘The latenal ghaine shoot on both sides from the i 
ym haa gen se 6 Belghts and its usually o¢- mountain ehain towards the foot of the group. 
cupying —_ the high land ; wherens its these lateral chains some are more considerable than 
borders are marked iy monntainowe andi hilly land ; others; the most consi - that which rises 

. D 
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the middle of the high mountain chain, and reaches to 
the foot of the group, is denominated the principal 
mountain chain ; the other chains either shoot from the 
foot of the group towards the principal mountain chain, 
bit never reach the high mountain chain ; or they pro- 
ceed from the high mountain chain, but never reach 

MINERALOGY. 
very high, almost of 
and completely naked. Such lofty and precipitous 
summits are, in Switzerland, denominated Peaks. The 
summit varies considerably in its shape : it is tabular, of 
round-backed, or obtuse, or acute, or short’ conical. 
Generally the shape of the mountain is characteristic 

the foot of the group. The principal mountain chain, ,of the rock of which it is composed. Thus gneiss and 
of one group cannot join with the principal mount ranston rocks form flat or round-backed summits; 
chain of another, nor can the high mountain chi 
of one group join with that of another. The summit 
of a mountain chain is denominated its ridge, and 
that of the highest mountain chain the highest mountain 
ridge. 

We have nearly the same circumstances to attend 
to in regard to valleys as to mountain chains ; onl 
there is here nothing analogous to the high or middle 
mountain chain. There are two chief kinds of valleys, 
namely, the ebeigley and lateral or subordinate. The 
principal valleys stretch uninterrupted from the high 
mountain chain to the foot of the mountain group, and 
those only are the principal valleys that reach this point ; 
all the others are subordinate or lateral valleys. These 
either extend from a mountain chain to a principal val- 
ley, or begin from a lateral chain, or the principal 
mountain chain, and terminate at the foot of the moun- 
tain group. Mountain chains are divided into moun- 
tains by small valleys or ravines. In the valleys of 
mountain groups, we have always rivers or streams, but 
in those of mountain chains, there are either none or 
small rivulets. ‘The bottom of such valleys has usually 
a very rapid ascent ; they are not deep, and are neither 
so wide nor so extensive as true valleys, or those form- 
ed of ranges of mountains. 

16. The different parts of individual mountains must 
also be described. Almost every mountain has afoot, 
acclivity, and summit. By the first, we understand the 

part of a mountain. It sometimes 
extends to a considerable distance, and then rises under 
an angle of 8° or 10°; when it is less extensive, or has 
a smaller base, it rises under a somewhat greater angle, 
but never greatly exceeds 10°. The mountains in wide 
valleys have generally a considerable foot, but those in 
narfow valleys are less in extent. Sometimes, as in 
mountains having a mural ascent, there is no foot. 

The Acclivity or Ascent.—By this we understand the 
space contained between the foot and the summit of a 
mountain. It is usually the steepest and most consi- 
derable part of it. Its inclination is less or more than 
30°, and on this depends the greater or less covering of 
soil. Upon an acclivity of 30° and upwards, we find a 
good cover of soil; at 45°, however, the acclivity is too 
great to admit the growth of trees. Sometimes the ac- 
clivity is perpendicular, forming mural precipices ; and 
it is either mural on one, two, or all sides, or in single 
spots. Granite, porphyry, and sandstone, afford exam- 
ples of such acclivities. Humboldt remarks, in regard 
to acclivities in general, that they are to be reckoned 
considerable when their angle is 7° or 8°, which is the 
maximum for carriages ; that they are very rapid when 
15°, which is the maximum for loaded beasts of bur- 
then ; that an inclination of 35° is so great, that we can- 
not ascend it without. cutting steps in the rock; and 
that even with the aid of steps, an inclination of more 
than 44° is very difficult of ascent. 

The Summit—This is usually the smallest part of a 
mountain, and its inclination is generally less consider- 
able than that of the acclivity. There occur, however, 
exceptions to this: thus there are summits that rise 
anore rapidly than the acclivity ; and these are usually 

-slate conical summits ; and basalt and some other 
rocks short and obtuse conical summits: granite and 
limestone often present extremely sharp pointed sum~ 
mits or peaks. 

The summits of mountains are sometimes divided by 
means of ravines, and these are to be considered as 
the smallest kind of valley. ‘They form one extremi- 
ty of the series of which the principal valleys in moun- 
tain groups form the other. The inequalities formed 
on the summits of mountains by these ravires or very 
small valleys, are denominated Caps. A mountain may 
have many caps, and the highest of these will be the 
top of the mountain. 

17. Mountain groups may be considered under five Different 
different points of view, namely, according to their kinds of 

mountains, and their mountain 
roups. 

length, height, breadth, shape of t 
connection, 

18. Mountain groups, in regard to their length, may 
be divided into principal, middle, and small. 
‘A principal mountain group or Alpine country must 

be at least 130 miles long. They occur but seldom, 
The Alps of Switzerland, the Pyrenees, and the Carpa~ 
thians, afford examples of this kind. 

A middle-sized mountain group is from 40 to 130 
miles in length. The greater number of European 
mountain groups belong to this class ; as examples, we 
may mention the Grampians, Hartz, the Reisen or 
Giant Mountains, &c. 

A. small mountain group is from 10 to 40 miles in 
length ; as pers of it, we may mention the Forest 
of Thuringia, and the Bohemian Mittelgebirge. 

19. Mountain groups, in regard to their height, are 
by geographers divided into high, gf a middie height, 
and low. 

4 high mountain group is above 1000 toises or fa~ 
thoms in height. In Europe, almost the only exam< 
ples of this class are the Alps of Switzerland, Savoy, 
the Tyrol, and the Pyrenees. In the Alps of Switzer 
land, the highest point is Mont Blanc, which is about 
15,646 feet above the level of the sea.’ The Jungtrau- 
horn is 13,730 feet above the level of the sea. In the 
Tyrolean Alps, the Gross Glockner reaches the height 
of 12,780 above the sea; and the Ortler 15,430. In 
the Pyrenees, the highest point is Mont Perdu, which 
is 11,283 feet above the sea. 

The elevations in South America are much more 
considerable. Thus Antisana is 19,150; Tonguragua 
16,579; Cotopaxi, according to Condamine, 18,890. 
Chimborazo, the most elevated summit in the new 
world, is 21,440 feet above the level of the sea. 

The Himalya mountain in Asia are still higher, hav- 
ing, in some instances, an elevation of 27,000 feet. 

In Asia, Africa, and America, there ryt ee to be 
many mountain groups that om to this division. 

20. Mountain groups of a mi height are from 
500 to 1000 toises high. These are not uncommon. 
-In Germany, the ry age Fichtelgebirge, Riesen« 
ebirge, and Hartz, are of this magnitude. The high- 

Sat sini of the Fichtelgebirge is 3600 feet; of the 
Hartz nearly the same. The Schneekoppe in the Rie« 
sengebirge is 4949 feet above the sea. 

equal. length with the acclivity, Geognosy. 
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. mountain groups are from 600 to 3000 feet 

igh spears most numerous. The Schwarz- 
‘ald or Black Forest, the mountains between Mora- 

ia and Bohemia, the Thuringer-Wald, &e. belong to 

pe : 

longish mountain group, the of the 
is very considerable in comparison of the breadth. 

Of this kind are the Riesengebirge, E irge, &c. 
The greater number of groups have this 

tains of which the chains are composed, are also singly 

of iow land. 

River 
courses. 

H 

ee ete calle anatase dao 

25. Plains, as we have already mentioned, form the 
constituent Pep war ge yet there fre- 

pte epee ‘hilly land, more rarely low and 
groups; and the hills are often isolated, and 

at a considerable distance from each other. 
Sr van or aiplgaialenctaga te my Tasha Be 

ticular s or concavities, which are denominated 
river valleys, or river courses. Tn these there are to be 
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In the Mesa de Paja, in the 9th degree of South lati- 

tude, says Humboldt, we entered the basin of the Llanos. 
Geognosy. 
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sun was almost at the zenith ; the earth, wherever it Seeth Ame- 
appeared, sterile and destitute of vegetation, was at the 
temperature of 48° or 50° centigrade, Nota breath of air 
was felt at the height we were on the mules; yet, in the 

idst of this apparent calm, whirls of dust incessantl 
, driven on by the small currents of air that glide 
over the surface of the ground, and are occasion- 

ed by the difference of temperature, which the naked 
and the spots covered with herbs acquire. These 

sand winds augment the suffocating heat of the air. 
Every grain of quartz, hotter than the surrounding air, 
radiates heat in every direction; and it is difficult to 
observe the Sempentans of the atmosphere, without 
these particles of sand striking against the bulb of the 
thermometer. All around us, the plains seemed to 
ascend towards the sky, and that vast and profound 
solitude appeared to our eyes like an ocean covered 
with sea weeds. A ing to the unequal mass o 

diffused e, and the va~ 

-trees 

Every thing 
seems motionless; scarcely does a small cloud, as it 

across the zenith, and announces the approach 
of the rainy season, sometimes cast its shadow on the 
savannah. I know not whether the first of the 
Nanos excite less astonishment than that of the chain 
of the Andes. Mountainous countries, whatever may, 
be the highest elevation of the highest summits, have 

physiognomy ; but we accustom ourselves 
i to the view of the Ianos of Venezuela 

Casanary, to that of the Pampas of Buenos-A yres 
pt eeage which recal to pay yg 
uring j s of twenty or thi 8, 

pa pea as 7 opal 1 abd ieee 
Ilanos of La Mancha in Spain, and the heath-lands 

the extremity of Jutland, through 
and Westphalia, to Belgium. ‘These last 

are real steppes, of which man, during several ages, has 
been able to subject only small portions to cultiva- 
tion; but the plains of the west and north of Europe 
present a feeble i of the immense Ilanos of South 
America. It is in the south-east of our Continent, in 
Han + between the Danube and the Theiss: in 

sthenes, and the Don, and 
those vast res, which 

seem to have been levelled by a long abode of the 
waters, and terminate the horizon on every side. The 

, on the aan of Hungary, when I traversed 
rontiers of Germany, between Presburg and Oldin- 
burg, strike the imagination of the traveller by the 
constant display of the mirdge, or extraordinary refrac- 
tions; but their extent is more to the east, 
between C , Debreczen, and Tittel, which has 
only two ou one near Grau and Waitzen; the 
other between Belgrade and Widdin. 
The different parts of the world have been supposed 

to be characterised by saying, that Europe has its heath 
lands, Asia its steppes, Africa its deserts, and America. 

rican 

plains. 

European 
plains. 
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Geognosy. its savannahs ; but by this distinction contrasts are 
—\“" established, that are not founded either in the nature 

Deserts. 

Llanos and 
pampas of 
South A- 
merica. 

Steppes of 
Asia and 
America, 

of things, or the genius of languages. The existence 
of a heath pried oses an association of plants of 
the family of erica: the steppes of Asia are not every 
where covered with saline plants; the savannahs of 
Venezuela furnish not only the gramina, but wit 
these small herbaceous mimosas, legumina, and ot 
dicotyledonous plants. The plains of Songaria, th 
which extend between the Don and the Wolga, and 
the Puszta of Hungary, are real savannahs, pasturages 
abounding in grasses; while the savannahs to the east 
and west of the Stony mountains, and of New Mexico, 
produce chenopodiums, containing muriate and carbo- 
nate of soda. Asia has its real deserts, destitute of ve- 

tion, in Arabia, in Gobi, and in Persia. Since we 
ve become better acquainted with the deserts in the 

interior of Africa, so long and so vaguely confounded 
oe under the name of Desert of Sahara (Zahra ;) . 
it has been observed, that in this continent, toward 
the east, savannahs and pastures are found, as in Ara- 
bia, set in the midst of naked and barren tracts. It is 
these last, these deserts covered with gravel, and desti- 
tute of plants, that are almost entirely awanting in the 
New World. I saw them only in the low part of 
Peru, between Amotape and Coguimbo, on the bor- 
ders of the South Sea. ‘These are called by the Span- 
iards, not Llanos, but the Destertos of Sechura and 
Atacamez. This solitary tract is not broad, but 440 
leagues long. The rock pierces every where through 
the quicksands. No drop of rain ever falls on it; and, 
like the desert of Sahara, to the north of Tombuctoo, 
the Peruvian desert affords, near Huara, a rich mine of 
rock-salt. Every where else, in the New World, there 
are plains, desert because not inhabited, but no real 
deserts. 

The same phenomena are repeated in the most dis- 
tant regions; and, instead of designating those vast 
plains, destitute of trees, by the nature of the plants 
they produce, it seems natural to distinguish them into 
deserts, and steppes or savannahs ; into bare lands with- 
out any appearance of vegetation, and lands covered 
with gramina, or small plants of the dicotyledonous 
tribe. The savannahs of America, especially those of 
the temperate regions, have, in many works, been de- 
signated by the name prairies ; but this term appears 
to me little applicable to pastures that are often very 
dry, though covered with grass of four or five feet in 
height. The lanos and the Pampas of South America 
are real steppes. They display a beautiful verdure in 
the rainy season, but in the time of great drought as- 
sume the aspect of a desert. The grass is then re- 
duced to powder ; the earth cracks; the alligator and 
the great serpents remain buried in the dried mud till 
awakened from their long lethargy by the first showers 
of spring. These phenomena are observed in barren 
tracts of fifty or sixty leagues in length, wherever the 
savannahs are not traversed by rivers; for on the bor- 
ders of rivulets, and around little pools of stagnant wa- 
ter, the traveller finds, at certain distances, even during 
the period of the great droughts, thickets of mauritia, 
a palm, the leaves of which, spread out like a fan, 
preserve a brilliant verdure. 

The steppes of Asia are all beyond the tropics, and 
form very elevated table-lands. America, also, displayssa- 
vannahs of considerable extent’on the backs of the moun- 
tains of Mexico, Peru, and Quito ; but its most extensive 
steppes, the Llanos of Cumana, Caraccas and Meta, are 
little raised above the level of the ocean, and all belong 
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to the equinoctial zone. These circumstances give them 
a peculiar character. have not, like the s 
of southern Asia, and the deserts of Persia, those 
without issue, those small systems of rivers, that lose 
themselves either in the sands, or by subterraneous fil- 
trations. ‘The Llanos of America are inclined towards 

east and south, and their running waters are braneli- 
of the Oroonoko. ; 

ose The course of these rivers had once led'me to believe 
that the plains formed table-lands, raised at least from 
one hundred to one hundred and fifty toises above the 
level of the ocean. I supposed that the deserts of in- 
terior Africa were also at a considerable height; and 
that they rose one above another, like stages, from the 
coast to the interior of the continent. No barometer 
has yet been carried into the Sahara. With respect to 
the llanos of America, I tound by barometric heights, 
observed at Calabozo, at the Villa del Pao, and at the 
mouth of the Meta, that their height is only 40 or 50 
‘toises above the level of the sea. The fall of the river 
is extremely gentle, often nearly imperceptible ; and, 
therefore, fi 
noko, causes a reflux in those rivers that flow into it. 
The Indians believe they descend during a whole day 
in navigating from their mouths toward their sources. 
The waters that descerid are separated from those that 
flow back by a great body of stagnant water, in which 
the equilibrium being disturbed, whirlpools are formed 
that are dangerous for boats: 

east wind, or the swelling of the Oroo-. 

: 
Geognosy. 

The chief characteristic of the eavannahs, or steppes Characters | 
of South America, is the absolute want of hills and ine- of South ° 
ualties, the perfect level of every part of the soil, American 

en in a space of thirty leagues there is not an emi. *teppes- 
nence of a foot high. This resemblance to the surface 
of the ocean strikes the imagination most powerfully, 
where the plains are altogether destitute of palm-trees ; 
and where the mountains of the shore, and of the Oro. 
nooko are so far distant, that they cannot be seen, as in 
the Mesa de Pavones. The equality of surface is still 
more perfect in the meridian of Calabozo than towards 
the east, between the Cari, La Villa del Pao, and Nueva 
Barcelona ; but it reigns without interruption from the’ 
mouths of the Oronooko to Lavella de Araure and Os- 
pinos, under a parallel of an hundred and eighty leagues 
in length ; and from San Carlos to the savannahs of 
Caqueta, on a meridian of two hundred leagues, It 
particularly characterises the new continent, as it does 
the low steppes of Asia, between the Borysthenes and the 
Wolga, between the Irtisch and the Obi. The deserts 
of central Africa, of Arabia, Syria, and Persia, Cobi, 
and Casna, present, on the contrary, many inequalities, 
ranges of hills, ravines without ‘water, and rocks that 
pierce the sands. 

The Manos, however, notwithstanding the apparent 
uniformity of their surface, furnish twe kinds of ine« 
qualities that do not escape the observation of an at- 
tentive observer. The first is known by the name 
Bancos ; they are real shoals in the basin of the steppes, 
fractured strata of sandstone, or compact limestone stand- 
ing four or five feet higher than the rest of the plain. 
These banks are sometimes three or four leagues in 
length ; they are entirely smooth, with a horizontal sur- 
face; their existence is only perceived by examining their 
borders. The second s 
cognised only by geodesical or barometric levellings, or 
by the course of rivers. It is called Mesa, and is com- 
posed of'small flats, or rather convex eminences; that 
rise insensibly to the height of a few toises. 

The uniform landscape of the llanos; the extreme 

of inequality can be re- _ 
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pene the of travelling beneath narrow rocky channel at Orosova, which is the Geognosy. 

py fn ry, and an peer ‘nc devtehed biden, opening frou: Hungary into Wallachia. It now rd ——_ 
view of that horizon, which seems for ever to fly tinues its course through Wallachia, and at length falls 

us; those lonely trunks of palm-trees, into the Black Sea. We have a continuation of these 
or basons, although still filled with water, in the 

of reaching, because they are confounded with other Black Sea, Sea of Marmora, and Mediterranean. This 
F 3 F Es g s. a a 

than are in reality. The planters who leys. Bohemia affords another example of 
i Jeagrchery Bee tarda ofthe chain of the coast, this kind. That extensive country is a great circular val- 

see the steppes extend toward the south, as far as the ley, whose bottom inclines towards the only opening of 
e can reach, like an ocean of verdure. They know, the valley, above ar mr through which the river 

that from the Delta of the Oronooko to the province of Elbe issues, carrying with it nearly all the water that falls 
Varinas, and thence, by traversing the banks of the Me- on Bohemia. Immediately below this narrow rocky out- 
la and the Guaviare, and the Caguan, they can advance let, there is another small circular valley, which extends 
three hundred and eighty es in the plains, first from Konigstein to Pirna. At Pirna it is nearly closed 
from east to west, and then north-east to south- up, the river forcing its way through a narrow rocky 
west beyond the equator, to the foot of the Andes of opening, and at | it enters a very beautiful valley, 
Pasto. They know, by the accounts of travellers, the in which the city of Dresden is situated. This valley, 
wae of Buenos Ayres, which are also llanos cover- a3 we approach Meissen, which is further down the 
ed with fine grass, destitute of trees, and filled with Elbe, becomes narrow, and the river again flows through 
oxen and horses become wild. a rocky channel, until it escapes into the low country, 

— 26. In mountainous and hilly country, funnel-shaped through which it winds and traverses the flats of Lower 
shaped — hollows of different sizes are sometimes to be observed. Saxony, and is at length poured into the North Sea at 
hollows. The smallest kind have been formed by the sinking of Cuxhaven. The river Don, in Aberdeenshire, also pas- 

rocks, and are iar to certain formations. The ses through several circular or inclosed valleys, in its 
are circular valleys: a stream or river usually traverses course to the ocean. At its estuary, the rocks confine 
theta, and disappears by a subterranean canal. Hence it to a narrow channel ; but on ascending on it for about 
it happens that these hollows are sometimes filled with a mile, the hills recede from it, so as to form a consi- 
water, and at other times a? bb 7 Lake of Cirknitz derable extent of country on each side. About Inver- : 
is amt example of this kind ley. ury it again appears to flow through a channel; and 

River dis- ~ 27. We obtain a very distinct conception of the sur- still farther up it flows through another mney val. 
ticts. face of the earth, by comparing the different Jey. This valley continues for a considerable ex- 

inequalities that have been described, and we are much tent; it at length contracts, and the river flows through 
assisted in forming this conception, by attending tothe another rocky channel. It continues in this channel 
course of the water over the earth’s surface. ecan, fora considerable distance, until it again flows through 
by means of the course of rivers, distinguish great por- another wide valley. 
tions of the surface ofthe earth, which are termed river _ In the county of Dumfries there are appearances of 
districts by geographers. These districts are generally the same kind, as in the course of the Nith, in which 
very wide and flat troughs or concavities, in which the we have the valleys of uhar, Closeburn, and Dam- 
main river occupies the lower, and its exit from the fries; also in other parts of Scotland. 
concavity the lowest point of the district. In good Similar appearances are to be observed in almost 
maps we can trace out these districts, by drawing lines every quarter of the globe ; and many of the lakes we 
pose tee points where the small rivers and rivulets of see so abundantly distributed over the surface of the 
the district took their rise; and thus we obtain the globe, are to be considered as similar hasons, but filled 

of the river district. with water. 
In the high land, river districts form peeuliar basons 28. Having in the preceding sections described the Descripti 

_— or eonawrebe and these sometimes form connected various inequalities observable on that portion of the of ties bet, 
(hs course They are often contained in the mountain surface of the globe which is elevated above the level tom of the series. 
of rivers. group, but more frequently without them; but still of the sea, we may now give a short description of the *** 

in the high land. ‘Thus the Vallais, which is a conca- inequalities Gawrenstie “s the bottom of rien; or that 
is kind, lies between the Alps of Switzerland part of the globe which is still covered with water. 

S Savoy ; and the vicinity of Geneva affords another From the observations of mariners, we learn that the 
similar example. The river district of the Rhine forms bottom of the sea has very considerable inequalities, 
many basons of this kind, im its course towards the and that these correspond, in many respects, to those 
ocean. Ass long as it continues in the Alps, these ba- observed on the surface of the land. Indeed this must 
sons are inconsiderable ; but they increase in i- be the case, when we consider that the tdry land : 
tude as soon as it leaves those elevated regions. was formerly the bottom of the sea, In paragraph 6. -” 
bason in which the Lake of Constance is situated, may we mentioned, that it does not present so great a va- 
serve as.am example. A second bason of the Rhine riety, or so beautiful a system of elevations and depres- 
occurs in Bacen, where it is increased by many lateral sions as the dry land; and this difference is also easily 
streams, It extends from Upper Alsaceto Hundsruck, explained. The submarine land must be exposed, for 
and the vicinity of Mayence ; where the Rhine forces its many ages, to the action of the waves of the ocean, and 
way through a narrow rocky passage. The river district of rain, rivers, and lakes, before its surface can agree, 
of the Danube forms a bason in Swabia, several in Bava- in all its features, with that of the dry land. 
ria, and one in Lower Austria, but is nearly shut up at | When the ground at the bottom of the sea approach- 
Remey a which forms the entrance erage a es near to the surface of the water, and is pretty level, 
pra! _ At the lower extremity of Hungary, it is denominated a shoal. The Dogger Bank, in the 

river is again forced to seek its way through a North Sea, is an example of the shoal surface, It re- 
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sembles the plains on the dry land ; it makes the tran- 
sition from the dry land to the submarine, and will no 
doubt one day be changed into a plain. subma- 
rine plains also often occur, Sometimes the bottom of 
the sea has a very uneven surface, and is composed of 
hills, either of sand and gravel, particularly near the 
coast, (as is the case on the coast of Holland), or of 
rocky hills, or of cliffs and other irregularities. The 
summits of these submarine hills form islands, and these 
sometimes appear as continuations of the high country 
onthe dry land. We sometimes also meet with great 
hollows, which are unfathomable. 

The coral reefs that surround the islands in the South 
Sea and Indian Ocean, are to be viewed as a variety of 
the shoal surface already mentioned. These are the 
work of very minute animals. They occur in vast 
abundance along the east coast of New Holland, and in 
the South Sea, particularly to the eastward. of the 
Friendly Islands, from the 10° to 15° South Latitude. 
A reef of this kind surrounds the island of Otaheite, and 
rises like a wall from unfathomable depths. Many of 
the other islands are encompassed with similar reefs, in 
particular New Holland, New Caledonia, &c. Captain 
Flinders says, the quantity of coral reefs between New 
Holland and New Caledonia and New Guinea is such, 
that this might be called the coral sea. Thus for 350 
miles, in a straight line from south-east to north-west, 
in the east coast of New Holland, is a coral reef unin- 
terrupted by any large opening into the sea, and this 
reef is probably. connected with others, so as altogether 

. to form an extent of upwards of 1000 miles, and hav- 
ing a mean breadth of from 20 to 50 miles. These 
reefs sometimes give rise to islands. The coral rises 
above the surface of the water, disintegrates, becomes 
mixed with seeds of different kinds, carried by birds, 
floated by the waves, or wafted by the winds. These 
grow and decay, and thus afford a more or less deep 
covering of soil, on which the cocoa nut and other large 
trees take root and grow. Palmerston island, the island 
of Tanea, the island of Middleburg, the island of Ton- 
gataboo, the island of Mangea, and others in the South 
Sea, have a base of coral. 

The following details in regard to the formation 
of coral reefs and islands, as given by Dr. Forster 
and Captain Flinders, will increase the interest of 
the preceding account. Dr. Forster remarks, “ All 
the low isles seem to me to be a production of the 
‘sea, or rather its inhabitants, the polype-like animals 
forming the lithophytes. These animalcules raise 
their habitation gradually from a small base, always 
spreading more and more, in proportion as the struc- 
ture grows higher. The materials are a kind of 
lime mixed with some animal substance. I have 
seen these large structures in all stages, and of va- 
rious extent. Near Turtle Island, we found, at a 
few miles distance, and to leeward of it, a considerable 
large circular reef, over which the sea broke every where, 
and no part of it was above water; it included a large 
deep lagoon. To the east and north-east of the Socie- 
ty Isles, are a great many isles, which, in some parts, 
are above water ; in others, the elevated parts are con- 
nected by reefs, some of which are dry at low-water, 
and others are constantly under water. The elevated 
parts consist of a soil formed by a sand of shells and 
coral rocks, mixed with a light black mould, produced 
from putrified vegetables, and the dung of sea-fowls ; 
and are commonly covered by cocoa-nut trees and other 
shrubs, and a few anti-scorbutic plants. The lower parts 
have only afew shrubs, and the above plants; others still 
lower, are washed by the sea at high water, All these 
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isles are connected, and include a lagoon in the middle,Geognosy. 
which is full of the finest fish ; and sometimes there is 
an opening, admitting a boat or canoe in the reef, but 
Anenee saw or heard of an opening that would admit a 
ship. 

“ The reef, or the first origin of these isles, is formed 
by the animalcules inhabiting the lithophytes, They 
raise their habitation within a little of the surface of the 
sea, which gradually throws shells, weeds, sand, small 
bits of corals, and other things, on the tops of these 
coral rocks, and at last fairly raises them above water ; 
where the above things continue to be accumulated by 
the sea, till by a bird, or by the sea, a few seeds of 
plants, that commonly grow on the seashore, are thrown 
up and begin to vegetate; and by their annual decay 
and reproduction from seeds, create a little mould, year- 
ly accumulated by the mixture with sand, increasing 
the dry spot on every side ; till another sea happens to 
carry a cocoa-nut hither, which preserves its vegetative 
power a long time in the sea, and therefore will soon 
begin to grow on this soil, especially as t thrives 
equally in all kinds of soil ; and thus may all these low 
isles have become covered with the finest cocoa-nut 
trees. 

« The animalcules forming these reefs, want to shel- 
ter their habitation from the impetuosity of the winds, 
and the power and rage of the ocean; but as, within 
the tropics, the winds blow commonly from one quar- 
ter, they, by instinct, endeavour to stretch only a ledge, 
within which is a lagoon, which is certainly entirely 
screened against the power of both; this therefore 
might account for the method employed by the animal- 
cules in building only narrow ledges of coral rocks, to 
secure in their middle a calm and sheltered place ; and 
this seems to me to be the most probable cause of THE 
ORIGIN of all THE TROPICAL LOW ISLES, over the whole 
South Sea.” 

Captain Flinders, gives the following interesting ac. 
count of the formation of Coral Islands, particularly of 
Half-way Island on the north coast of Terra Australis, 
Vol. ii. p. 114, 115, 116. 

«* This little island, or rather the surrounding reef, 
which is three or four miles long, affords shelter from 
the south-east winds; and being at a moderate day’s 
run from Murray’s Isles, it forms a convenient anchorage 
for the night to a ship passing through Torres’ Strait ; 
I named it Half-way Island. It is scarcely more than 
a mile in circumference, but appears to be increasing 
both in elevation and extent. At no very distant pe- 
riod of time, it was one of those banks produced by the 
washing up of sand and broken coral, of which most 
reefs afford instances, and those of Torres’ Strait, a great 
many. These banks are in different stages of progress ; 
some, like this, are become islands, but not yet habita- 
ble ; some are above high-water mark, but destitute of 
vegetation ; whilst others are overflowed with every re- 
turning tide. : 

« It seems to me, that when the animalcules which 
form the corals at the bottom of the ocean, cease to 
live, their structures adhere to each other, by virtue 
either of the glutinous remains within, or of some pro- 
perty in salt water ; and the interstices being gradually 
filled up with sand and broken pieces of coral washed 
by the sea, which also adhere, a mass of rock is at length 
formed. Future races of these animalcules erect them 
habitations upon the rising bank, and die in their turn 
to increase, but principally to. elevate, this monument 
of their wonderful labours. The care taken to work 
perpendicularly in the early stages, would mark a sur- 
prising instinct in these diminutive creatures. Their 
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Seogusey. wall of coral for the most part, in situations where the 

- winds are constant, being arrived at the surface, affords 
oe a er, to Secuiter onic their infant colonies may 

be safély sent forth ; and to this their instinctive fore- 
sight it seems to be owing, that the windward side of 
a reef erally, if not al- 
ways, the highest part, and rises almost i ‘i 
met! many 

more fathoms. To be constantly covered with water, 
seems necessary to the existence of the animalcules, 
for they do not work, except in holes upon the reef, 

low-water mark ; but the coral sand and other 

in being visited 
ict pias fe, ond x sol? gins to be 

formed ; a cocoa-nut, or the drupe of a us, is 
thrown on shore ; land birds visit it, deposit the 

trees ; every high tide, and still 
every gale, adds something to the bank ; the form 

of an island is gradually assumed, and last of al! comes 
man to take possession. 

« Half-way oar is bot advanced in wrote — 
progressive state; having many years, ly 

ages, above the reach of the highest spring tides, 
or the wash of the surf in the heaviest gales. 1 distin- 
guished, however, in the rock which forms its basis, 

coral, and shells, formerly thrown up, in a 
less perfect of cohesion. Small pieces of 

pumice stone, and other extraneous bodies which 
had mixed with the calcareous substances when 

cohesion began, were i in the rock ; and in 
ere still separable from it without much 

part of the island is a mixture of the 
in a loose state, with a little vegetable 

with the casuarina and a variety 
shrubs, which give food to 
some other birds; to whose ances- 
the island was originally indebted 

rE fiat 
Hie iu i i Es - af ih 22 ? ES 

CHAP. II. 

EFFECTS OF WATER AND VOLCANOES ON THE SURFACE 

OF THE EARTH, 

on the sur- 

face of the “Many of the elevations and hollows 
ginal formations, while others seem to 

particu lar. 

mechanically on 
§ r t further be consi- 

dered, according to its destroying and forming effects. 

Destroying Effects of Water. 

Mechanical We shall first consider the mech nical destroying 
Fer water. Pay 7 Goats 

$99 
then flows along mixed with the matter of the soil, and Geognosy. 
in its course forms small water-courses, and occasions 
considerable changes in the flat country and the decli- 
vities of mountains. As it rains a very considerable Effects of 

ion of the year, and as every rain carries along with —— 
it a quantity of the soil, very obvious changes must in spouts. 
this manner be induced on the surface of the globe. 
Thunder storms and water-spouts, although more un- 
common phenomena, produce more considerable chan- 

s, and this either alone, or when their waters join or 
flow into rivers. These deprive whole districts of their 
soil to the bare rock ; they sometimes even form small 
ravines, and break down and carry away great masses 
of rock, that were either formerly much rent, or of such 
a form as to be easily o wered by water. If such 
changes take place in the low land, they must be vast- 
ly more considerable in the high land. 

The thaw-floods that take place in low countries to- Effects of 
wards the end of winter and beginning of epting, and thaw- 
in mountainous districts during summer, occasion still 904s. 

er changes on the surface of the earth. Their ef- 
ects are truly frightful, particularly when accompanied 
with rain. The declivities in low countries, over 
which water flows, are less considerable than in high 
countries ; and besides, the water can extend itself far- 
ther in low and flat countries ; hence its destroying 
effects are diminished in intensity. In mountainous 
countries, on the contrary, the fall is much greater 
than in flat countries, and the water is compressed 
into narrow rocky valleys; hence it follows, that rain- 
floods must be more destructive, the more considerabie 
the Sao 4 of water, and the more mountainous the 
country. These floods are still more destructive, when 
the mountain rocks are of such a nature, as to afford 
little resistance to the impetuosity of the water ; that 
is, when they are decomposed, loose in their texture, 
or have such a as to allow the water to act more 
easily on them. If we com together all these cir- 
cumstances, we shall find that mountainous countries 
are more liable to suffer from the effects of floods, than 
low and flat countries. To this, indeed, there are ex- 
ceptions, as in the case in some granites, and other rocks 
that long resist the effects of the most powerful and 
violent floods. 
The water of these floods, in its towards 

the lower of the earth, flows pA aed ravines, 
and from into valleys and beds of rivers ; or when 
it meets with no ravine, out a bed for itself, 
wherever it meets with a soft yielding rock or a slight 
hollow. The junction of these mountain-streams with 
the river of the district not only increases its power 
by the addition of a considerable quantity of water, 
but also causes it to ie ee , and deluge the 
neigh! bouring country, an us to occasion t 
changes on its por The different loose snatiriale 
are carried towards the sea, and are d ited at 
different distances from the mouth of the river; and 
these are proportioned to the itude of the masses. 
The finest or loamy parts the sea; the sand, 

vel, and larger rolled masses being left on the sur- 
at greater or less distance from the sea, according 

paf—vpeconctte eS dT np 
This m ical action of water appears in many Formation 

formed i 
Gals tndacuse banca tener 
sylvania, &c. ; others by the original faoqulitice 
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Fall of 
mountain 

masses. 

Bursting 
of lakes. 

Effects of 

the ocean. 
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crust of the earth ; some by the unequal deposition of 
formations, and others by the widening of great rents. 
_It is also observed, that numerous rents and fissures, 

and the fall of great masses of moantains, take place 
during floods or wet seasons. These falls are oc- 
casioned either by the weight of the masses being in- 
creased by the great grant absorbed water, or by 
the diminished cohesion of the parts of the rock effect- 
ed by the same cause, or by the splitting of great mass- 
es by freezing of water, or any other power that inter- 
rupts the continuity of the rock, .and favours its sepa- 
ration into different masses. The fall of rocks is also 
occasioned by the softening and removal of subjacent 
strata or beds by means of water. 

These masses sometimes interrupt the course of ri- 
vers, and thus form lakes. These lakes in their turn 
again force a pennge through this inclosing barrier, and 
sometimes so suddenly as to deluge and desolate the 
lower country. : 

In the year 1618, the once considerable town of 
Plurs, in Graubunden, with the neighbouring village 
of Schilano, were overwhelmed by an immense moun- 
tain mass, which separated with a frightful noise from 
the south side of the mountain of Corto. In 1678, the 
sinking of several great masses.of rocks in the Pyrenees, 
caused very violent overflowings in Gascony. In 1714, 
the west side of the Diableret, in the Vallais, fell down, 
and covered the neighbouring country with its ruins 
for two miles in length and breadth, and the immense 
blocks of stone interrupted the course of the rivers ; 
and lakes were thus formed. Many similar instances 
are on record in France, Italy, England, Scotland, &c. 
When the barriers of lakes, in high and mountainous 
countries, burst during great thaws or uncommon floods 
of rain, tremendous overflowings of the lower country 
that almost exceed conception are the consequence. Im- 
mense masses of rock are torn away and carried to an 
inconceivable distance, and whole countries are deso- 
lated. Many ofthe deluges mentioned by ancient wri- 
ters appear to have been caused by the bursting of lakes. 

The Waller Lake, in the Tyrol, rose so much, ow- 
ing to the melting of the ice of the neighbouring gla- 
ciers, that it broke through its natural barrier; and its 
water was precipitated with so much velocity and vio- 
lence into the lower country, that whole valleys and 
plains were desolated. The bursting of a lake in the 
valley of Bagne, oceasioned great devastation. There 
are many other instances of lakes having emptied them- 
selves in other parts of Switzerland, as also in the Fich- 
telgebirge, &c. ; 

The waters of the ocean also act very powerfully in 
breaking down the land. Its waves and currents are 
particularly active in these destroying operations, They 
either hollow out the rocks on the coast into caves of 
greater or less magnitude, or, by washing away softer 
subjacent strata, cause sinkings and fallings of great 
masses of rock, The caves in the islands of Arran and 
Jura have been partly formed in this manner. 

If many streams act in different directions on the 
same coast, or in conjunction with land-floods, as is of- 
ten the case, the destroying effect is very great. Fre- 
quently also the power of the flood is increased by ebb 
and flood-tide. th this manner many maritime coun- 
tries have been oyerwhelmed by the sea. 

The Baltic Sea affords examples of these destroying 
effects ; thus the island of Rugen was formerly jomed 
to the Continent, but, by the violent action of the sea, 
has been much diminished in magnitude, and separated 
from it. The effects it has Ven ee on the coasts of 
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Carniola, Dalmatia and*Egypt, are well known. The G 
Zuyder-zee, which is contained between the provinces. 
of Holland, Utrecht, Gelders, Overyssel, and Friesland, 
was formerly a lake, through which an arm of the 
Rhine, named the Flevo, flowed towards the ocean, In 
the 13th century the sea broke in, covered the whole 
country, and left only detached portions of the land,,. 
which now form the islands denominated Texel, Vlie- 
land, Schelling, Newland, and others, that now serve 
to defend this sea from the power of the waves of the 
ocean. This remarkable change is sup to haye 
been occasioned by a violent land-flood, in conjunction 
with high tides, and a high wind blowing in an oppo- 
site direction to the course of the river. 

In the year 1164, a violent storm of wind caused a 
deluge in Friesland, which occasioned the death of 
many thousand persons. In 1218, another inundation 
in Friesland occurred, by which 100,000 persons were 
drowned ; and another papel, destructive took place 
in 1530. Florus speaks of a rising of the water in the 
year of Rome 644, which forced the Teutonians, Cim- 
brians, and Tigurians, back from the countries they in- 
habited. This was occasioned by a violent north wind, 
which raised the ocean along the coast of the countries 
they inhabited. 

Water in the state of ice, also produces considerable 
changes on the surface of the earth. Thus we often 
observe masses from a hundred-weight to many tons 
floated by rivers during thaw-floods, and these frequent- 
ly break up the banks of the rivers, and even tear away. 
immense masses of solid rock. Sea-ice also produces: 
similar effects on coasts, but on a greater scale. 

It sometimes happens, that 
from the bottom, and bring with them masses of rock 
several hundred tons weight. These masses of stone 
are embedded in the ice. They are carried along with 
the ice, and deposited on shores at a great distance 
from their original situation. This fact will serve to 
explain the appearance of loose blocks of particular 
kinds, in situations far removed from their original re+ 
pository, f 

Similar changes are occasioned by the fall of ice from 
the heights of mountains, When the glacier, or moun 
tain ice, rests on inclined planes, dreadful devastation: 
is caused by it during the time of floods, as it then 
splits, and is hurled down to the lower country with ir- 
resistible impetuosity. The inhabitants of the Alps of 
Switzerland and Savoy, of Iceland and Greenland, of- 
ten experience the terrible effects of the fall of these 
tremendous masses. ‘ 

In like manner, the fall of snow produces strikin 
effects. The consolidated snow is often ipi 
with great velocity, accompanied with terrible noises, 
carrying along with it rocks of vast size, and often bu- 
rying villages under it. 

The freezing of water contained in the fissures of 
rocks also occasions considerable alterations on the sur- 
face of the earth, This is observed most particularly 
in those rocks that have perpendicular fissures, because 
these allow the water to enter more easily, and favour 
the separation of the masses when the water expands 
during the process of freezing. Hence we find no 5 
cies of rock more ¢ by the effects of frost than 
basalt and porphyry-slate. 

The Chemical effects of water, particularly the destroy- 
ing effects, depend on the kind of rock over which it flows; 
for some allow water to.act en them chemically, others 
donot. Limestone, gypsum, and rockesalt, are more 
particularly acted anhy water than most other rocks. 

eat fields of ice rise - 
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Effects 0} 
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air and moisture, it follows that it must be one of the statement in rd to the progress of the blowing 
most active agents in the disintegration of mineral sub- termed the send J in Egypt: 
stances. ath sands we os — desert,” he mrss aoe Sand-fiood. 

— west win ve no lands e 

Forming Effects of Water. on any parts of the western banks of the Nile not shel- 
We shall next consider the ing effects of wa- tered by mountains. The encroachment of these sands 

ter, which are, as already either mechanical on soils which were formerly habited and cultivated is 

fects of war which are separated the water will be again deposi- still appear externally ; and that, but for a ridge of 
ted on the surface of the land, in lakes, rivers, on coasts, mountains called the Lybian chain, which borders the 
or on the bottom of the sea. During land floods, the water eft bank of the Nile, and forms, in the parts where it 
does not always convey its mechanically mixed parts to rises, a barrier against the invasion of these sands, the 
rivers ; on the contrary, it often deposites them in hol- shores of the river, on that side, would long since have 
low places. Those particles that reach rivers, form ceased to be habitable. Nothing can be more melan- 
sand-banks, particularly in we eee Very choly,” this traveller, “ than to walk over villages 
extensive mechanical formations are daily taking place emuliowed up by tha sand of the desert, to trample en- 
on the conste, and even im some places at « consi-lerable der foot their roofs, to strike against the summits of 
distance from them, by the waters of the ocean. Inthe their minarets, to reflect that yonder were cultivated 
Baltic or East Sea, many of this kind are fields, that there grew trees, that here were even the 

Formation to be observed. ‘Thus the Bay of Fulbaka, which was dwellings of men, and that all has vanished. 
Seed ae ee “if our continents were as ancient as has been Progress of 

ements thao. cre Several harbours in pretended, no traces of the habitation of men would ap- the sand- 
= that formerly admitted vessels, are now three pear on any part of the western bank of the Nile, which food in 
or thousand paces from the sea ; and at Helsi is exposed to this scourge of the sands of the desert. The Eeypt, 

re are i i existence, therefore, of such monuments, attests the sue- Proot of the 
phe wg 7 ra ago. The whole of the an- cessive progress of the encroachments of the sand ; and the present 
c of to have been formed these parts of the bank, formerly inhabited, will for ever surface of 
i oan ye fo acl the sea reached as far as remain arid and waste. Thus the great population of our conti- 
Culm within the human . Thecityof E announced by the vast and numerous ruins of nents. 
Dantzic, several hu years ago, was close on the its , Was in great part due toa cause of fertility 
sea-shore. which no longer exists, and to which sufficient attention 

Similar a oceur on other coasts. Between has not been given. The sands of the desert were for- 
the coasts of Norfolk and Zealand in Holland, there is merly remote from Egypt; the Oases, or habitable 
a great sand-bank where currents meet, and it ee a midst of the sands, 
is ble that this bank oo neat gtee page one extending the whole 

probably even an isthmus. country way to ile; but these sands, hither 
of the United Provinces has been produced by the form- by the western winds, have oan ecm buried 
ing, = of the sea. wi this extensive tract, and doomed tosterility a land which 

portion of the flat from the mouth was once remarkable for its fruitfulness. 
of to the , is said to be the work of = “* It is therefore not solely to her revolutions and 
the ocean ; and the whole tract of from Pisa changeo of sovereigns that Haypt owes the loss of her 
ps wore AS. of the same nature, ancient splendour ; it is also to her having been thus 
In ti sea where its waters are but lit- irecoveraby deprived of tract of land, by which be 

tle joo Amy aged Ader bm fore the sands of the desert had covered it and caused 
marine eurrents rapidly, and near the i her wants had been ab sup- 

our attention on this fact, and 



402 
Geognosy. it if thousands, or only some hundreds of centuries had 
—_—" elapsed since our continents first existed above the level 

Chemical 

of the sea, does it not evidently appear that all the 
country on the west of the Nile would have been bu- 
ried under this sand before the erection of the cities of 
ancient Egypt, how remote soever that period may be 
supposed ; and that, in a country so long afflicted with 
sterility, no idea would even have been formed of con- 
structing such vast and numerous edifices? When 
these cities indeed were built, another cause concurred 
in favouring their prosperity. The navigation of the 
Red Sea was not then attended with any danger on the 
coasts ; all its ports, now nearly blocked up with reefs 
of coral, had a safe and easy access ; the vessels laden 
with merchandize and provisions could enter them and 
depart without risk of being wrecked on these shcals, 
which have risen since that time, and are still increas- 
ing in extent. 

“ The defects of the present government of Egypt, 
and the discovery of the passage from Europe to india 
round the Cape of Good Hope, are therefore not the 
only causes of the present state of decline of this coun- 
try. Ifthe sands of the desert had not invaded the 
bordering lands on the west, if the work of the sea po- 
dypi in the Red Sea kad not rendered dangerous the ac- 
cess to its coasts and to its ports, and even filled up 
some of the latter, the population of Egypt and the ad- 
jacent countries, together with their product, would 
alone have sufficed to maintain them in a state of pros- 
perity and abundance. But now, though the passage 
to India by the Cape of Good Hope should cease to 
exist, though the political advantages which Egypt en- 
joyed during the brilliant period of Thebes and Mem~- 
phis should be re-established, she could never again at- 
tain the same degree of splendour. 

« Thus the reefs of coral which had been raised in 
the Red Sea on the east of Egypt, and the sands of the 
desert which invade it on the west, concur in attesting 
this truth: That our continents are not of a more re- 
mote antiquity than has been assigned to them by the 
sacred historian in the book of Genesis, from the great 
era of the Deluge.” 

Sea-salt affords us examples of the chemical forming 
forming ef- effect of water, as is exemplified in the lakes of the 
fectsof wa. Tauride, in Southern Africa, and many other places. 
ter. We there observe beds of salt formed by precipitation 

from the waters of the lakes ; and sometimes these beds 
alternate with others of clay and loam, and vary much 
in their degree of inclination. Bog iron-ore, which is 
forming daily, is another example of the same kind of 
formation. Morass-ore sometimes alternates in beds 
with peat; and swamp-ore sometimes occurs in thin 
beds, covering the more compact kinds of peat. | Peat 
itself may be ranked as one of the substances formed by 
chemical agency. 

The vast accumulations of calc-sinter found in lime- 
stone caves, as in those of Derbyshire, the Hartz, the 
Fichtelgebirge, Antiparos, Gibraltar, &c. belong also to 
the chemical formations. Cale-sinter is found usually 
in inclosed spaces, whereas calc-tuff is formed in open 
spaces. This substance is deposited sometimes in caves, 
and frequently in fissures, forming veins, which are in 
this manner filled with very compact cale-sinter, and 
sometimes even with crystallized calc-spar.  Cale-tuff 
is formed by caleareous brooks emptying themselves 
into hollows, and thus affording an opportunity for the 
deposition of their calcareous contents. Near Canstadt 
in Wurtemberg, streams of this kind incrust every thing 
in their vicinity with calc-tuff, which approaches more 

* Cuvier’s Theory of the Earth. 
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or less to cale-sinter. If such streams flow into situia- 
tions where the water has repose and time to deposite 
its calcareous contents, calcareous beds or strata are: 
formed, which are more or less porous. This orosity 
is increased on the land, by the tuff mixin with reeds 
and grass. In beds of this substance skeletons of ex« 
tinct quadrupeds are met with. , ' 

Destroying and forming effects of Volcanoes. 

The operation of volcanoes is still more limited and 
local than that of water. Although we are entirely ig- 
norant of the means Naor ni by nature in producing 
volcanie fire, we can judge by its effects of the changes 
it is capable of producing upon the surface of the earth. 
When a volcano announces itself after some shocks of 
an earthquake, it forms for itself an opening. Stones 
and ashes are thrown to a great distance, and lava is 
vomited forth. The more fluid part of the lava runs in 
long streams, while the less fluid portion stops at the 
edge of the opening, raises it all round, and forms a 
line terminated by a crater. Thus volcanoes accumu- 
late substances on the surface that were formerly bur- 
ried deep in the bowels of the earth, after havin 
changed or modified their nature or appearances, an 
raise them into mountains. By these means, they have 
formerly covered some parts of the continents, and have 
suddenly produced mountains in the middle of the sea. 
But these mountains and islands have always been com- 
posed of lava, and the whole of their materials have 
undergone the action of fire. Volcanoes have never 
raised up or overturned the strata, through which their 
apertures pass, and have in no degree contributed to 
the elevation of the great mountains which are not vol« 
canic *. 

CHAP. III, 

INTERNAL STRUCTURE OF THE EARTH. 

Having in the preceding Chapters described the vas 
rious inequalities observable on the earth’s surface, and 
stated the means which nature appears to have employ~= 
ed in forming them, we come now to the consideration 
of the second branch of Geognosy, which makes us ac- 
quainted with the internal structure of the earth. ~ 

At first sight the solid mass of the earth appears to 
be a confused asserablage of rocky masses piled on each 
other without order or regularity: tothesuperficial obser- 
ver, nature appears, in the apparently rude matter of the 
inorganic kingdom, to present us as only with a picture 
of chaos, where none of those admirable displays of skill 
and contrivance, which, in the structure of animals and 
vegetables so powerfully excite our attention, and claim 
our admiration, are to be observed. It is not surpri- 
sing that this unfavourable opinion should have long 
continued to be prevalent, when we consider the expe- 
rience, skill, and judgment which are necessary for 
enabling us to unravel all the variety of apparently un- 
connected relations, which are observable in the inter- 
nal structure of the earth. In ancient writers we find 
nothing on this important subject; and it is only by 
the light of modern discoveries, that we have been en-~ 
abled to trace out those beautiful arrangements that 
prevail in the mineral kingdom, Of these, we shall 
now give a concise and accurate description, and at 
same time state some of those inferences that appear to 
be deducible from these various relations and appear- 
ances. 
be fully understood, and the gratification derived from, 

But these descriptions and inferences.can only 
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enjoyed, by an intimate acquai 

herself, not in cabinets alone, but in’ mines 
eee, yanited! = a into mines, we 

r ified by displays uman ingenuity 
but we oor mak information respect- 

eeeeneane st thatey and the changes it has 
experienced duri ifferent periods of its forma- 
tion. Fos we tyes face of the earth, on 
the other hand, often lead us among the grandest and 
most sublime works of nature ; and amid alpine groups, 
the g ist is, as it were, conducted nearer to the 
scene of operations, which it is his business 
park ge wowace ae — he feels his 

invigorated ; magnitude appearances 
before him extinguishes all the little and contracted no- 
ane ae ai cusuapendeasdgngts and he learns, 

it is visiting and studying these 
pe ts can form an adequate conception of the 
great relations of the crust of the globe, and of its mode 
of formation. 

many 
tions, fracture, and external surface. But it is more strik- 
ingly the case inthe structure of the crust of the earth, for 
foe 2 aa pe oR Ne A 
to those grand extensive arrangements in the forma- 
tions that form whole mountains and chains of moun- 

” Four different kinds of structure are observable in the 
crust of the earth.—The first is, that which is to be 

but only in sin- 
gle masses of rock. To this structure belongs stratifi- 
cation, and the seams of distinct concretions. —The third 
kind of structure is that of Rock Formations, or those 

masses of which the crust of the earth is composed. 
'o examine this kind of structure, we must traverse 

considerable tracts of The fourth kind of 
structure, is that of the Earth itself, which is formed 
by the junction of various formations. To examine this 
structure, we must travel through countries, 

We have thus a ic series of structure from 
hand i which can be examined in the closet, specimens, 
to that which can only be known by travelling through 

We shall now describe the different. kinds of 
ture, in the order already mentioned. 

Structure of Mountain Rocks. 

Mountain Rocks or Stones, are those mineral masses 
greater portion of the crust of the earth 
Minerals, or mineral to. 

of mountain 

struc- 

- 

aggregations of simple 
are denominated 

\ Pein 

403 
Simple mountain rocks are either compact, slaty, or 

ular. Clay-slate, limestone, and serpentine are ex- 
amples of simple mountain rocks. 

‘hen minerals occur disseminated through simple 
mountain rocks, they are to be considered as accidental, 
and do not entitle us to consider such varieties as dis- 
tinct species of rock. Thus garnets imbedded in gra- 
nite or mica-slate are accidental mixed parts. 

Compound mountain rocks are either conglomera- 
ted or aggregated. This distinction is founded on 
the mode of their formation. The grains or masses in the 

lomerated mass, ing to some naturalists, have 
oieden formed on the spot where they are now found, 
but have been carried thither, and connected together 
byacement. To this class belongs sandstone, pudding- 
stone, and different kinds of fragmented or brecciated 
stones”, 

In aggregated mountain rocks or stones, their present 
structure is their original one, and the parts of which 
they are composed have been formed on the spot where 
we now find them. Their parts are immediately con- 
nected together ; hence this structure is termed aggre- 
gated. 

ly or indeterminately aggregated. The ae in the 
indeterminately aggregated, are irregularly and con- 
fusedly joimed together. This kind of structure occurs 
in those varieties of serpentine, where limestone and 
serpentine are so conjoined that it is difficult to say 
which i , and where the one sometimes en- 
closes the other. The Campan marble, which is an ir- 
regular mixture of limestone and steatite, and many 
Cipolin marbles, which contain veins and patches of 
green talc, are of the same description. 

The determinately ted structure 
number of subordinate differences. It is ei simple 
or double The simple aggregated contains 
two inate kinds. In the frst, the minerals are 
connected in such a manner that one serves as 
a basis for the other, which is included in it; and it 
also contains two subordinate kinds. These are deno- 
minated the porplyrilic and amygdaloidal. \n the se- 
cond, all the parts are istenadiately connected, or joined 
together ; and here we have also two subordinate kinds, 
the granular and slaty- 
The double aggregated includes five subordinate kinds : 

These are, 1. Granular slaty. 2. Slaty granular. 3. 
Granular porphyritic. 4. Slaty wie; and, 5. 
red eo end amygdaloidal, The first four kinds of 
double aggregated structure comprehend one structure 
in another, so that, as the denominations intimate, a 
smaller structure is contained in a ter. In the fifth, 
or last kind; one does not include the other; but, as 
the denomination expresses itythey are placed near or 
beside each other. ‘ 

We shall now describe each kind in particular. 

Simple Aggregated Structure. 

mountain rocks are either delerminale- 

resents a 

1. Porphyritic structure —When one of the constitu- Simple ag- 

Geognosy. 
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ent parts of the mountain rock is disseminated through stee#ted 
a basis, in the form of grains or crystals, the rock pre- 
senting this appearance is said to be porphyritic. Com- 
mon porphyry, porphyry slate, and gypsum contain- 
ing crystals of quartz, may be mentioned as examples 
of this kind of structure. The crystals or grains are 
here of cotemporancous formation with the basis, apd 
not mechanically mixed, as some have maintsined. 

We shall afterwards examine particularly the above, which is the general opinion, in regard to the formation of conglomerated rocks. 

structure, 
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a structure is denominated amygdaloidal. 
The rock named amygdaloid, is a principal example 

of this kind of structure. Its basis approaches more 
or less to basalt or greenstone; when it is much iron- 
shot, it becomes harder and more solid. It is alleged, 
that while the amygdaloidal rock was still soft, bubbles 
of air were disenga which being prevented escaping 
by the viscosity of the mass, various shaped cavities, 
often however of an amygdaloidal shape, were formed. 
Water holding in solution the various minerals met 
with in these amygdaloids, is alleged to have traversed 
the rock, penetrated into the empty vesicular cavities, 
and to have deposited on their walls its mineral contents. 
Hence it is maintained, that the amygdaloidal portions 
are of posterior origin to the basis incattion they are con- 
tained. It cannot be questioned, that some amygdaloidal 
structures have originated in this manner, but many 
others are certainly of cotemporaneous formation with 
the rock in which they are contained. The minerals that 
usually occur in these vesicles, are lithomarge, zeolite, 

, and cale-spar. 
Those filled with agate and ch present many 
interesting phenomena. 

8. Granular structure. In aggregated rocks,some kinds 
are formed by the immediate aggregation of different 
minerals, which are intimately joined together either by 
the power of cohesion, or by mutual penetration or in- 
terlacement. These minerals are generally in grains, 
and may be regarded as imperfect crystals, Granite 
affordsan example of this kind of structure. 

4. ree 4 structureThe slaty structure in rocks com- 
posed of different minerals, differs from the granular 
in this circumstance, that the constituent parts are flat, 
having considerable length and breadth, but incon- 
siderable thickness. Mica slate, which consists of small 
plates of quartz and small plates of mica placed upon 
each other, is an example of this kind of structure. 

Double Aggregated Structure. 

Under this head we include those varieties where 

Table of the Structure of Mountain Rocks. 
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two structures occur together. The following are the Geognosy- 
different kinds, 

1. Granular-slaty structure-—Gneiss affords a eX 
ample of this kind of structure ; the granite and felspar 
are in grains, and immediately ted together, 
which forms the granular structure ; and these aggrega- 
tions are generally disposed in plates, which are inter- 
posed between the plates of mica, and hence the slaty 
structure, : 

2. Slaty-granular structure—Is in the small, Slaty-gran- 
and granular in the great. The pagan of this lar strase 
kind of structure is the topaz-rock of Schneckenstein, tre 
in Voightland, in the electorate of Saxony. It is com. 
posed of large granular masses, which haye a slaty 
structure; the slates consist of fine granular quartz, 
thin columnar schorl, and small granular topaz. In 
the drusy cavities that occur between the large granu 
lar concretions, lithomarge, crystals of topaz, and schorl, 
sometimes occur; the schorl, however, is but rarely | 
crystallized, , | 

3. Granular-porphyritic structurem=This kind of Granular — 
structure is granular in the small, and porphyritic in porphyritic 
the great, When Jarge and distinct crystals of prrackite. 
appear dispersed through a granular base, as is 0 : 
the case with granite, sienite, and greenstone, this kind 

Granular 
slaty. 

of structure is formed. 
4. Slat itic-—This kind of structure is Slaty por- 

in the small, an itic in the great. The basis phyritic. 
is slaty, and the ritic structure is formed by ins 
terspersed crystals or grains of minerals different from the 
basis. Mica-slate, when it contains grains or crystals 
of garnet, is said to have a slaty-porphyritic structure. 

5. Porphyritic and Amygdaloidal.—Here two kinds Porphyritic 
of structure are placed together, not included in each andamyg- 
other, as a the preceding kinds. It came: in many aloidal. 
amygdaloidal and porphyritie stones, Amyg+ 
daloid contains, pesos the eliptical«shaped masses, 
also erystals of hornblende and mica, it is then said to 
have an amygdaloidal and. porphyritie structure; the { 
amygdaloidal being the predominant. In Basalt, on 
the contrary, where the two kinds of structure some- ' 
times occur, the porphyritic is the predominating. 
Green wey mes Sauna rarely, sometimes possesses 
this kind of double structure. 

I. Granular- < i 
Ten 28 apo, 

1 

Til. G -porphyritic, 4 Sienite. 
one “sie Fasiealsinel 

IV. Slaty-porphyzitic, Mia-Slate. 

Vv. Porpyiti and 

f I, With a basis, -~-. 

Hi, Aggregated, 
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: Structure of Mountain-masses and of Strata. 
ructure Licey 
fmoun- = We understand by the structure of mountain masses» 

ain mas" those regular divisions which many of them exhibit, 
md of‘ ehrough a considerable extent of rock. ‘There are two 

kinds of this structure ; the stratified structure, or that 

of strata; and the seamed structure, or that of distinct 
concretions. 

Stratified structure —When a mountain, mountain- 
wasome. ‘wands, or bell sd of one species of rock, is divided 

by means of seams into masses, whose length 
and breadth are greater than their thickness, or into 

conformable, particularly in the older formations, with Geognosy. 
—— that of the superim masses. 

Tt is often very ifficult to determine, whether the 
rock we are examining be stratified or not, and when 
the seams of stratification are hid, to know the direc- 
tion of the strata. The following observations will be 
useful in removing some of the difficulties attending 
such investigations. 

1. Strata are almost always parallel with the slaty 
structure of the stone. In certain porphyritic gra- 
nites, the crystals of felspar appear to lie lel with 
the strata ; latter character, however, is by no means 
so decisive as the former. 

2, Strata can only be formed by parallel seams, which 
have the same direction and extent through the moun- 
tain mass. Where parallel rents occur in different di- 
rections in the same species of rock, as in granite, sand« 
stone, limestone, &c. it is evident that they are to be 
considered as accidental. _ 

3. The seams of tabular distinct concretions, which 
are often of considerable extent, should not be con- 
founded with stfata seams, because their extent is not 
so considerable ; and in each group of concretions the 
direction is different. 

4. Where parallel rents have a different direction 
from the slaty structure of the stone, they are certain- 
ly acci Inattention to this circumstance, has 
led mineralogists into error. I observed a striking in- 
stance of these rents in a quarry of gneiss, in the Fo- 

. to in Vv strata, 

and as such it was viewed by De Luc: on a closer ex- 
amination, however, the apparent vertical seams proved 
to be merely accidental parallel rents, icular 
to the slaty structure of the stone ; ‘ore the strata 
were horizontal, not vertical. 

5. Beds are generally with the strata; these, 
therefore, point out the direction of the strata. 

6. Although the slaty structure points out to us the 
direction which the strata must have, it does not fol- 
low, that a rock having a slaty structure is stratified. 

7. In sandstone, limestone, and rock-salt, regular. 
very extensive stripes are sometimes observed, 

which have been confounded with true seams of stra- 
tification. An attentive examination, however, always 
discovers them traversing the real strata seams. Von 
Buch, in his description of Landeck, and ostical 
observations made in Italy and Germany ; and Fries]é- 
ben, in his observations on Thuringia, describes strik- 
ing instances of stripes resembling strata-seams. 

vary ge Bare esi in the which 
they form with horizon ; they occur hori- 
zontal to vertical, but the general inclnaition is be- 
tween horizontal and 45°. The differences are ei- 

or have been produced by subsequent 
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waved and convoluted, and often highly inclined. In 
the transition and primitive classes, many rocks, such as 
gneiss, mica-slate, and clay-slate, are distinctly stratifi- 
ed, while others, as granite, porphyry, trap, limestone, 
gypsum, serpentine, and quartz, are in general but im- 
perfectly stratified, and the strata of these two classes 
more often incline to the vertical than to the horizontal 
position. ‘pid 

Rocks which appear to have been mere deposites of 
mud, gravel, sand, &c. have been formed by succes- 
sive depositions, while others, such as gypsum, lime- 
stone, quartz, gneiss, mica-slate, clay-slate, granite, &c. 
owe their stratified structure to crystallization, from a 
more or less perfect state of solution. This latter opi- 
nion is illustrated by the uninterrupted transitions of 
the beds into each other, and by the position of the 
embedded crystals and masses to the surrounding 
rock. 

On examining the structure of a mountain or tract 
of country, we must be careful to avoid all unnecessary 
minuteness, otherwise we shall fail in acquiring a dis- 
tinct conception of it. This observation is founded on 
a knowledge of the geognostical features of nature, 
which are all on the great scale. 

. By not attending to this mode of examination, geolo-, 
gists have fallen into errors, and given to extensive tracts 
of country a most irregular and confused structure. Spe- 
culators, building on these errors, have represented the 
whole crust of the globe as an irregular and unseemly 
mass, It is indeed surprising, that men possessed of 
any knowledge of the beautiful harmony that prevails 
in the structure of organic beings, could for a moment 
believe it possible, that the great fabric of the globe it- 
self,—that magnificent display of Omnipotence,— 
should be destitute of all regularity in its structure, and 
be nothing more than a heap of ruins. 

Seamed Structure.—Those rocks in which parallel 
seams occur, that do not extend throughout the whole 
bed, are said to have the seamed structure. ‘The fol- 
lowing are the different kinds of this structure: 1. 
Polyedral. 2. Lamellar. 3, Globular. 

1. Polyedrai.—tIn this kind of structure, the rock is 
divided into columns. The columns are sometimes re- 
gular, sometimes approach to the globular form, and 
occur even curvated. They are from a few inches to 
many fathoms in length. In the islands of Staffa and 
Eigg, and on the Craig of Ailsa, there are admirable ex- 
amples of this kind of structure. These columns are 
sometimes collected into groups, and such groups are 
often separated from each other by seams or rather 
xents, which render them more distinct. 
may be considered as immense distinct concretions, 
The columns of such a group often tend towards a 
centre, others are parallel or perpendicular ; some are 
horizontal ; and all this variety sometimes occurs in the 
same hill. ‘The columns are sometimes jointed, so that 
the convex extremity of the one column is fitted to the 
concave extremity of the other ; and these columns are 
usually composed of globular distinct concretions, 
These globular concretions are composed of curved la- 
mellar concretions. The spaces between the different 
glubular concretions are composed of a looser matter 
than the concretions themselves ; and it is by the fall- 
ing out of this less compact substance that the struc- 
ture of such columns is first developed. ; 

No rock shews this kind of structure more distinctly 
than basalt: in it we have all the varieties of the seam- 
ed structure, from the smallest, which is the lamellar 

MINERALOGY. 

formation. 

Such groups _ 

distinct concretion, to the largest, which is formed by 
the grouping of columns. ae 

This kind of structure occurs also in porphyry, 
greenstone, and lava. nual 

2. Tabular.—tIn this kind of structure, the rock is Tabular. 
divided into tables a few inches thick, and of small ex- od 
tent. These tables frequently ch their direction, 
and then the bed of rock is divided into many groups 
or systems of tables, having in each group a different 
direction, 

Their inconsiderable length, frequent change of di- : 
rection, and the even surface of the planes, distinguish 
them from strata. Basalt, in the lower parts of an in- 
dividual deposition, has often this kind of structure. 
At first sight it is not unlike stratification. _ It also oc- 
curs in columnar porphyry. , 

3. Globular, In this kind of structure the rock is ei- Globular. 
ther wholly or partially disposed, or arranged into 
globes or balls of various magnitudes, These balls are 
either simply granular, as in granite, syenite, green- 
stone, or sandstone ; granular and lamellar, as in the 
syenite of Corsica ; compact as in basalt ; porphyri- 
tic as in porphyry ; or radiated as in limestone. Glo< 
bular formations are sometimes met with in rocks and 
minerals having a less crystalline aspect. _ As examples, 
we may mention ba'ls of hornstone in limestone, and 
masses of flint in chalk. , ae 

The roundish balls of granite found dispersed oyer 
low countries, have been considered as bowlder or 
rolled stones, and many theories formed to account for 
their transportation. The granite of the island of Ar- 
ran presents this kind of structure. he 

Structure of Formations. 

By a Rock formation, we understand a determi- Structure 
nate assemblage of similar or dissimilar beds or rock of forma- 
masses, which are characterised by external and inter- 4m 
nal relations as an ind dent whole ; that is, as an 
unity in the series of rock formations. These masses 
are either simple or compound. When the mass is uni« 
form throughout, as is the case with limestone or sand- 
stone, it constitutes what may be denominated a simple 

Granite, gneiss, and mica-slate, are also of 
this kind. When dissimilar masses occur in a forma- 
tion, as in the case of coal and secondary trap, it is said 
to be a compound formation. 

Similar rocks are often repeated in very different. pe- 
riods. Each of these individual depositions is a parti- 
cular formation, and the whole is denominated a series 
or suit of formations. Thus there is a limestone, a por- 
phyry, a granite suit, &c. rth 

It is, Werner remarks, a determinate character of 
certain formations, to constitute the principal mass of 
the mountain in which they occur : this is the case with 
gneiss, clay-slate, porphyry, and others. With other 
formations, on the contrary, it is as essential a character 
to occur only in single beds in the others, and these are 
said to be imbedded. Primitive porphyry, limestone,and 
many others, are of this kind. When such individual 
beds occur in different principal formations, (that is, are : 
not confined to a single one,) as primitive limestone and v 
primitive trap in gneiss, mica-slate, and clay-slate, and ’ 
always continue the same, notwithstanding the differ- ‘ 
ence of the rocks in which they are embedded, they ’ 
are to be considered as independent formations. If, on é 
the contrary, they are confined to one, formation, anc . 
are connected ‘with no series or, suite. of formations 
they are said to be subordinate to it. Alum slate and 
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of Dees iat Sed. is other semaine, Srmstions yet 

regu does not belong to of them, as is evident from “° 
are usuall : e roc it is associ ry ds : its position; and th ocks with which it i iated 

e rock, Werner conjectures that it may have been formed by 
all a small and partial flood. 

properly, © The examination of these partial ces is of 
le beds are well much re Ope ae not only in exte our know- 

gui by which they are ledge of the variety of formations, but in connecting 
“1, and if their composition shews certain peculi- the history of the earth more nearly with that of man. 

ic fossils, &c.) they are referred to the particular re- 2, The Present Extent and Continuity of Formations. 
pe it ts a Re alr has, rarele arg m The dnd continnity of & mod A 

Structure of the Crust of the Globe. 

The fourth and last kind of structure we have to 
by far the most extensive and import andi frequently resem 

Dp l ryecstlid yh ponly bed. wep dhary ne brok The bro nf mations in Idetact 

rock-for mations hi feren ed masses; and _-these have liar denominations. 
; chews, : 

cCCX. V. Fig. 1. 

. 

"By the owlgotnige of the vtrata are understood their i 
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stone, bituminous-shale, and iron-clay ; and these rest Geognosy: 

| on loose sand. The sandstone resembles in many re- >" 0 

CXCV. 

di from what it was originally. We find svt extent 
Grass ofthe extended wale over great tracks *"4 conti: 
of country, or they + ume i , of little extent, frrations. 

bling ial formations. In the 
t. one case, they are said to be unbroken, in the other 

according to their position an 
When detached portions occur on the summits of 

age per Shicg extent and relative posi- i115, these are called caps, Fig, 2. a. When portions Fig. 2. «. 
occur, filling up hollow spaces between mountains, 
they are denominated upfillings, Fig. 2. 6. And Fig. 2. 0. 
when a portion occurs only on one side of a mountain, 

he position and direction of the strata of forma- it ig said to be shield-formed, Fig. 2. c. or to have Fig. ¢. « 
the shape of a shield. 

3. The Position and Direction of Strata in regard to the 
outgoings of the strata to the Fundamental Rock. 

When strata have the same direction as the funda- The posi- 
said to rest on it, and therock mental rock, they are said to be conformable with it, tion and 

Fig. 3. a. if the direction is different, they are said to be direction of 

fundamental rock from uncunformable. if they differ only in direction, we say f°" '" 
that covers it, is denominated the plane that are simply uncon, Fig. 3. 6. ; but if “ 

i lel with the seams they differ not only in peat but Bey over the ends dine ne 
of the strata of the fundamental rock, they are said rock. 

t+ be unconformable and overlying, Fig. 3. c. Overly- Fig. 3. °. 
ing strata occur more frequently than simply uncon. F's: 3? 
formable, and have far greater extent. Fig. 3. c. 

very widely deposited; and 4. Direction of the Strata themselves, withoul reference to 
Some the Fundamental Rock. ially d "i 

7 y Strata are either straight, that is, disposed in one Directionof 
Formations extend around the whole direction on the fundamental rock, Fig. 4. or they the strata 

interruption), and con- turn around it, and inclose it ; in this latter case they ‘bemselves 
of the mass of which its or tebe dena ent one ramet ny 

primitive, transi. 5. b. strata are not only wrapped arou n- 
deposi. damental rock. but also cover its extremities, they are damental” 

iss, por- said to be saddie-shaped, Fig. 6. rock. 

. ithout 
Fig. or mcnel 

When the part of the saddle-shape is carried fiz. + 
places, away, the mantle-shape is formed, Fig. 5. 0. 
and lo- Strata are sometimes concave, and they are then said *'s & 

La- tobe basin-shaped, Fig. 7.a. + Fig. 10. but ifthe conca- p\.. 7, 4, 

the exten- and in the convex, that is, the saddle and muntle 
ed strata, the outgoings * form circles: in the concave, 

for. the outer and circle, according to Weer, is 
the oldest; in the convex, on the contrary, the outer 

sandstone, lime- and largest circle is considered to be the newest. 

extremities as they appear at the surface of the earth. Fig 9: 



408 
Geognosy: 5, The Relation 

The rela- 
tion, of the 
outgoings 
of the stra- 

of the Outgoings of the Strata to the Ex 
terior of the (ain, 

We have to consider first, the relation of the outgo~ 
ings of strata to mountain-masses of considerable ex- 

ta tothe temt; and, secondly, to mountain caps. 
exterior of | In mountain-masses, the strata either cover each 
the moun- other completely, or the outgoings are open and ex- 
tain. posed, When the outgoings are e the newer 
Prate strata have a rising or sinking level, Fig. 9, 
ccexcv. There are three different kinds of smountain-caps: 
Fig. 9. In the first, the cap rests on a fundamental rock, the 

seams of the strata are parallel with the plane on 
which the strata rest, and these are unconformable 

Fig. 10. 2. and overlying, Fig. 10.a. The second kind of cap 
is formed by a rock rising through the surrounding 

Fig. 11, 8, Strata, Fig. 11.4.: and the third kind of cap is form- 
ed by portions of harder beds remaining after ,the su- 
perincumbent and adjacent and softer strata have been 

Fig. 12. c. carried away, Fig. 12. c. 
In the first, the rock is unconformable and overly- 

i The secondary-trap and porphyry formations 
afford numerous examples of this kind of mountain-cap. 

In the second, the newer strata are mantle-shaped. 
Granite often occurs in caps of this kind. 

In the third, all the strata are conformable, so that 
the subjacent and superincumbent strata have the 
same direction with the bed which forms the cap. 
Primitive greenstone in clay-slate, sometimes forms 
caps of this kind. 

CHAP. IV. 

ON THE FORMATION OF ROCKS, AND ON FORMATIONS. 

On the for- 
mation of 
rocks. 

Having now described the different kinds of struc- 
ture which occur in the crust of the earth, we shall 
next treat of the formation of mountain rocks, and of 
the revolutions which the earth is alleged to have expe- 
rienced during its formation But those revolutions are 
of a different nature from the effects now produced on 
the surface of the earth; and therefore Re specula- 
tions in regard to them are:to be considered more in- 
teresting on account of the facts they bring to light, 
than from any intrinsic merit they themselves possess. 
The most ingenious of these speculations respect- 
ing the formation of the earth hitherto proposed, is 
that of Werner; and the following statement will, 
we think, convey to our readers a distinct account of 
it. : 

The spheroidal figure of the earth, its crystalline 
and stratified structures, and its numerous petrifac. 
tions, are proofs of its original fluidity.. The fluidity, 
according to Werner, was aqueous; and he conjec- 
tures that the various rocks were originall ed 
or dissolved in water, and gradually deposited from it. 

In chapter second, when mentioning the effects of 
water on the surface of the globe, we described several 
mechanical and chemical depositions which are daily 
taking place, as it were, under our-eye; and as these 
present the same kind of structure that occurs in moun- 
tain rocks, Werner infers these also to have been formed 
by thesameagent. As the highest mountains are com» 
posed of rocks, possessing a structure resembling those 
fossils which have been formed by water, we natu- 
rally conclude, that the ocean must. have formerly 
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stood very high over these mountains, Further, as 
the most elevated mountains are composed of 
such as gi , gneiss, mica-slate, clay-slate, and 
others, which extend around the whole globe, and, 
have been formed during the same period of time, it 
follows, that the ocean must have formerly covered the: 
whole earth at the same time.—-The former great height, 
and the present low level, of the waters of the globe, 
is so remarkable a phenomenon, that it gave rise to, 
many very opposite hypotheses, as soon as it attracted 
the attention of observers, We shall: notice a few of 
these speculations. 

It has been supposed, that the water has suffered a 
translocation, by a complete alteration of the terrese 
trial poles and equator. This hypothesis, however, is 
unsupported by fact, as no traces are to be found of 
so vast a change. The difference between the equato- 
rial and polar diameters, the accumulation of high 
land around the equator, are proofs that the present 
poles and equator are the original ones, Even allow-. 
ing that such a change had taken place, it is evident 
that the greatest possible alteration of the earth’s axis- 
could cause no uncovering of it, as the water stood. 
high over the whole globe. . 

Another opinion was proposed by De Luc, La Me« 
therie, and others; namely, that the water had retired’ 
into immense caverns, situated towards the centre of 
the earth. From the description already given, of the 
internal structure of the earth, it is evident that the 
existence of such caverns is imaginary and to irre- 
concileable with the notion of precipitation from a 
state of solution. Allowing for a moment the possi- 
bility of their existence, is it not evident, not only 
that the water would have rushed into them with suc 
violence as to leave the most marked traces of its effects 
on the surface of the earth, but that the places where 
the water entered would still be discoverable? ‘ 

The most prceble explanation is that of the gradual 
diminution of the water from the surface of the earth. 
It was first obscurely hinted at by Herodotus, Strabo, 
and other ancient writers. Maillet, French consul at 
Alexandria, in a work entitled Telliamed, published in 
1740, was the first in modern times who directed the 
attention of philosophers to the theory of the diminu- 
tion pies bi ~< the globe. aie inion was 4 

] ted, eenly. supported inneeus, C 
Soll: and otliat Swedlih siatareleons They collected 
many facts, to show that the waters of the Baltic are 
diminishing ; and the scholars. of Linnzus ed 
many similar appearances in other countries. Of these 
many interesting instances are detailed in the writings 
of Pallas, Gmelin, Ferber, Niebuhr, Vancouver, Pere 
ron, and others, Even although all these proofs were 
wanting, it is evident that if the water remained unal- 
tered in quantity, it would rise and overflow its bounds 
ary, owing to the great quantity of earthy matter which 
is daily carried into it by rivers and streams, This 
epinion, as supported by Linneus and several others, 
met with considerable opposition. Many facts were 
brought forward, to show, that while the land is left 
by the sea in one place, it is invaded in an equal pro- 
portion in another ; and consequently that there is no 
diminution of the water.. The mvasion of the land by. 
the sea, is, however, a comparatively rare occurrence ; 
and besides, these partial elevations of the water de- 

gee 

pend on particular circumstances, which can in genes. 
ral be pointed out. Thus, the change in the direction. 
of currents, produced by the aceumulation of water by 
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Geognosy. winds, the alteration of the shape of coasts, and many 
—"Y~" other causes, produce alterations in the level of the ocean. 

Werner, with his usual acuteness, soon discovered 
, the documents for the illustration of this su 

ome were not to be sought for in the 
ions that have taken place within the limits of human 

Ristory, but in the solst.etrata of which the crust of the 
is His investigations led him to the 
ing observations, 1st, That the outgoings of the 

newer strata are lower than the outgoings of 
the older, from granite downwards to the alluvial 
sitions, and this not in particular spots, but around the 
whole globe. 2d, That the primitive part of the earth is 
entirely composed of chemical precipitations, and that 
gg ig a og aaa Ca cep doc ge aang ian 
that is, in Transition class; and that from this 
point they continue i all the succeed- 
Ing classes of rocks, to the newest or the alluvial, which 
are almost entirely mechanical its. These observa- 

i i and that 
not in one spot, but around the whole. Hence 
the water which once covered the whole toa 
great height, must have diminished universally. 
The period of the ccmsrsence of; mechanics! deposi: 

is a further proof of the diminution of the 
We find, that in i i 

productions only were formed, owing to the high 
jiversal It is evident, that when 
onan 

pratineieel: Sopesite pad ge formed ; for it is 

Fanti Hil gets ; : : : s 

to the newest period. It follows, 
ations have been universal, i 

aE 
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these are accompanied 

from any of the animals or vegetables of the present 
state of the earth. The nic creation during that 
pore appears to have had a totally different aspect 

what it assumed in the succeeding. In the newer 
formations, we find the remains of known genera, and 
in the newest of all the remains of organic species, re- 
sembling those found in the present seas. Land plants 
appear later, and land animals still later. -At first, they 

to have been but few, and very different from 
of the present time. In the oldest of the tran- 

sition rocks, which appear to have been formed while 
the earth was still covered with water, we find the re- 
mains only of marine plants and animals, but no traces 
of terrestrial organization. We first meet with such 
relics in the newer rocks of this class, which were 
formed after a portion of the land was uncovered, and 
capable of supporting terrestrial vegetation. From this 
period to the newest or alluvial, as we have already re- 
marked, the quantity and variety of vegetable remains 
increase ; and this is further confirmed by a correspon. 
dent increase of coal. 
. All the appearances we have now detailed, are, in 
Werner's opinion, distinctly connected with the dimi- 
nution of water, and are to be considered as effects 
and proofs of its reality. It is evident that, during the 
period when the earth was still covered to a great height 
with water, neither plants nor animals had been creat- 
ed. When the water diminished in height, and the 
dry land began to appear, marine plants, and the low- 
est and most imperfect animals, were created. As the 
water diminished, it appears to have become gradually 
more fitted for the support of animals and vegetables, 
as we find them increasing in number, variety, and per- 
fection, and approaching more to the nature of those 
in the present seas, the lower the level of the outgo- 
i the strata, or, what is the same thing, the lower 
the level of the water. The same gradual increase of 
Ay beings appears to have taken place on the dry 

The facts we have just detailed, lead us to distin- Primitive 
two grand epochas in the formation of rocks ; Rocks. 

grat anterior, and the second posterior, to the for- 
mation of organic beings. The rocks of the first di- 
vision are named primitive ; they contain no fossil or- 
ganic remains, are situated below the others, and are 
wholly of chemical formation. The rocks posterior to 
the creation of organized beings, are denominated se- 
condary. Several of these resemble those of the pri- 
mitive class in composition and structure; but differ 
from them in containing petrifactions. These Werner 
oa They transition, and — geologis 
diate. They partake partly of the tive, of rocks. 
the secondary character, hence are ed intaeatiote, 
or transition. These transition rocks become inter- 
mixed with oy na and other apse the me 
description, at length disappear ; when a series 
uiaa eos limestone rocks, remarkable for their 

a variety of marine plants, Geoghosy. 
But these organic a are completely different “YY” 

ists, inferme~ Transition 

ty. In the fletz formations, also continue in- abundance of vegetable and animal remaine, make 
creasing in quantity, to the newer i their a e, and form the secondary, or flat: rocks Seeondary, 

In respect to the nature of these remains, Werner of i The newer, or upper rocks of the se- oF fletz 
remarks, that those which occur in the earliest periods, condary class, are covered with an alternating series of '°¢k* 
belong to the lowest and most imperfect class of ani- limestone, psum, clay, sandstone, and sand, which 
mals, the zoophytes. In the newer and newer forma- abounds in remains, and larly of 
tions, we meet with quantities of shells and fish, and quadrupeds, The name tertiary has been given to these. 
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The great beds of gravel, sand, clay, marl, &c, which 

rest on the rocks of the precedin , form a class 
named alluvial. They contain ance of organic 
remains, and even of animals at the top of the zoolo- 
gical scale. Those rocks, which are undoubted pro- 
ductions of fire, are named volcanic, and form the fifth 
and last class of the series of mountain rocks, They 
are often posterior to secondary rocks, and sometimes 
even to substances of the alluvial class. 

Werner, as indeed appears from what has been al- 
ready stated, seems to consider all the mineral forma- 
tions as formed by one and the same solution, which 
has gradually changed in height and in nature. But 
he saw that this explanation would not apply to every 
case: for example, if every rock, or bed, should occur 
at a height corresponding to its age, that is at a higher 
level in old than in new rocks, how does it happen that 
porphyry, resembling those in primitive regions, rests 
upon secondary rocks, and attains a great elevation? A 
simple oscillatory movement, Werner remarks, would 
not explain this arrangement. It follows, therefore, 
according to Werner’s principles, that a new. solution 
must have invaded the district already abandoned by 
the old solution, and deposited the newer formations. 
Werner admitted these new inundations, and attribut- 
ed to them some particular formations, such as the se= 
condary trap rocks, and certain primitive porphyries. 

Werner remarks, that when we view the various de- 
positions from the earliest discoverable period to the 
newest, we find in them such differences, as shew that 
the contents of the water of the globe must have chang- 
ed by degrees, and that all its depositions form beauti- 
ful _— amy ier series. The oldest rocks, neve ais 
pure chemi ecipitates, are composed principally 
of siliceous, leutiaeeoae and ane. cathe: The 
rocks, as granite, gneiss, and mica-slate, contain metals 
that are of cotemporaneous formation with them, and 
that scarcely occur in newer periods; these are tin, 
molybdena, and tungsten, _ 

This state of the water of the globe, however, alters 
gradually and remarkably, as we approach the newer 
periods, by the appearance of limestone in quantity, 
coal, and salt, and the disappearance of old and the ap- 
pearance of new metals. Besides this general succes- 
sion, (which will afterwards be particularly considered, ) 
discoverable in the productions of different periods, we 
have instances of the repetition of certain products at 
considerable intervals, and in formations of different 
zeras and kinds. Im a series of this kind, all the mem- 
bers have general characters of agreement, and the in- 
dividual members bear characters expressive, not only 
of the period of their formation, but also of the circum- 
stances under which they were formed. Such a series, 
as we have already mentioned, is denominated a Prin- 
cipal Formation Suite, or Series of Formations. By con- 
trasting the old and new members of such a series, the 
difference will be found so great, that we can with dif. 
ficulty eget them as members of the wee forma- 
tion suite: on the contrary, the immediately precedin, 
or following members ae so much alike, that it o 
—? difficult to distinguish the one from the other. 
This shews how much the prevailing circumstances 
that existed during the ‘time of ‘their formation, were 
alike in the members of the same age, and differed in 
those of a different date. 

We shall now'illustrate this subject <j a short abstract 
oO. of Werner’s descriptions of several of these series of 

formations. 

Geognosy. 

Alluvial 
rocks. 

Voleanic 
rocks. 

On Formas 
tions. 

MINERALOGY, 

1. Limestone Formation-Suile. 

mica-slate, and clay-slate. This limestone has large ie 
granular distinct coneretions ; but in the newest clay- 
slate, the concretions become more minute, and it even 
approaches to compact. The transition rocks contain 

second member of this series, the variegated lime- 
stone, which has less translucidity than the preceding, 
but more than the following members of the series, 
and shews the first traces of petrifactions. The follow- 
ing, or floetz-rocks, contain the third member of the 
series, the grey flcetz-limestone, which is scarcely 
translucent on the edges, and is full of ifactions. 
It has some resemblance to the limestone of the trans- 
sition period, but only a remote one to that of the 
primitive. How great is the difference between the 
granular translucent primitive limestone, and the dull 
earthy and nearly opaque flcetz-limestone ; and yet both 
are members of a series of chemical formations, which 
are still not the most distant, Chalk isa still newer for- 
mation, and the limestone and marls of the Paris forma- 
tion connect the foregoing members, which have been 

ited from the ocean, with the calc-tuff, the lowest 
link of this series of formations (if we do not include the 
coral-rocks that are daily forming) which has been 
formed on the land.. We have thus a complete series 
from the earliest to the latest period, in which we ob-« 
serve a gradual disappearance of the crystalline, and 
increase of the — aspect, corresponding with the 
relative age of the different members of the series, and 
the state of the solvent from which they were precipi- 
tated, and all serving as proofs of the immensely great, 
but gradual alteration, of the state ofthe apnea waters. 
If we even examine the individual members of this 
series, we find these gradations still more minute, but 
always very characteristic. ‘Thus the limestone of the 
a period, (that which occurs in gneiss,) has the 

gest granular distinct concretions, and ses the 
highest degree of translucidity and lustre, and has 
therefore the most highly crystalline structure of the 
whole series. Does not the highly crystalline structure 
corres most intimately with a calm state of the so~ 
lution? The next member of the series, which is still 
crystalline, but with smaller distinct concretions, oc- 
curs in mica-slate; and, still less -crystalline, or with 
smaller distinct concretions, in the oldest clay-slate. In 
the newer clay-slate, on the co’ » the distinct con- 
cretions are so small, as only to be discoverable by their 
limmering and translucidity. The white colour which 

Citheres characterised the older limestone, is now inter 
mixed with black, red, &c..; and the newest members 
of this formation; form the transition to the products of 
the next period. Inthe transition period, the limestone 
is ——, translucent, glimmering, and variegated or 
mar' 

- The or fletz limestone contains several for« 
mations that resemble each other very much, and differ 
principally by the newer being more earthy than the 
older. To these'succeed, as we rea, mentioned, 
chalk and ealc-tuff, which arein general still more earthy 
in their external appearances Al: 

It is not enough, Werner ¢ontinues, to detail the dif- 
ferences and of this great series; we must 

also endeavour to discover how these have been pro- 
duced. The whole series, as has been already observ- 

ed, is completely chemical, yet the different members 

Geognosy. 
—_——— 

The first member of this series, is the white granular on 

limestone, which occurs in primitive rocks, as gneiss, vite 

a 
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exterior of the earth. This will be considered particu- 
larly afterwards. At present we shall only mention 

elevated level of the limestone in gneiss, 
trasted with the low situation of chalk and calc-tuff. 

2. Slate Formation-Suite. 

single earth as its constituent part. In the 
series of clay-slate on the , different 
earths have united , to form the we shall 

to this suite of formations. We shall 

be considered as a central point from HHI yur A ‘ i FES i i 
ron the newest 
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tion-slate, which occurs in mountains of -wacke. Geognosy. 
Here distinct mechanical matter is mixed with the “vy” 
chemical. Grey-wacke is a complete sandstone: we 
have a gradation of its grains from those the size of a 

SScmguidhahie yaad this commieaiee's ecamhion es ; and this constitutes a transition to 
grey-wacke slate. 

Sandstone, and sandstone-slate, are the next members 
of this series. ‘The sandstone-slate resembles mica- 
slate so much, that it has been sometimes confounded 
with it. To the sandstone succeeds the coal formation, 
which contains friable sandstone and slate-clay. pes 
the series is terminated by bituminous wood and 
coal, accompanied with sand and clay ; which latter 

to the sandstone and slate-clay of the im- 
mediately preceding formations. 
A material division of this beautiful series takes 

place with grey-wacke. From it, upwards, all the 
members are completely chemical. On the contrary, 
in the lower, the chemical is combined with mechani- 
cal, and only the lowest links of the series are com- 
pletely mechanieal productions. 

8. Trap Formation-Suite. 
In this series, all the formations have a great resem- Trap for- 

blance to each other ; yet all of them bear very distinct ™4t/on- 
marks of the period of that ir Symetion. The Nagar or site 
primitive greenstone is highly crystalline ; the newer 
or transition is less sulle, and in the newest or 
ficetz-trap, it approaches to earthy, as a in ba- 
salt, and more particularly wacke, as the lowest links 
or farthest removed from the highly-crystalline primi- 
tive greenstone. 

4. Prophyry Formation- Suite. 

The second member, or what is denominated the News 
er Formation, occurs in unconformable, over- 
lying, broken stratification. Its basis is clay- 
stone, pitch-stone, &c. The third and last member of 
this suite is probably the clay-stone, and porphyritic- 
stone which occurs in the formation, 

5. Gypsum Formation-Suite. 
The oldest member of this formation occurs in mica- Gypsum 

slate and clay-slate. The second member is that which formation 
ies salt, and with which salt-springs are con- tite. 
It lies over the old ficetz-limestone, ‘and is 

covered by the second ficetz-sandstone. The third and 
last , is what is denominated the second gyp- 
sum formation of the floetz period. It lies over the se- 
cond sandstone formation, and under the second lime- 
stone of the flcetz period. 

6. Salt Formation+Suite. 

This series contains only two members. The first sa)t forma. 
more as an essential t part, until the mica- and oldest occurs along the oldest floetz tion-oui passes into gneiss. The texture of the newest newer i which ‘orming a ¥ Grcie wrbich lice nearest to mica slate ie still thin alaty ; Sabereavniee ton ae om ts ~t 9 gore 

it becomes gradually coarser, more crystalline, ; 

n granite, texture This isa interesting series. Inflammable mat- Lanes 
and this rock stands as the first and oldest sun onoune in aaa quantity only in preapeenet elee og 

member of formations. The small portion that occurs in primi- 
The same clue conduct us back to the transi- tive mountains, is carbon, uncombined with bitumen 

© If we would judgeef the propriety of the this series, extreme members, it would appear very unappropri- ate. Te jelge tghdysaeamn ondia sin to vache Gener P 



Geognosy. 

412 
In the newer formations, bitumen makes ‘its appear- 

—y~ ance; and in the newest formations, asin the ficetz- 

Serpentine 
formation- 

trap, we find immense accumulations of bituminous in- 
flammable matter. : 

It was only after the deposition of these immense 
repositories of inflammable matter in the fleetz-trap, 
that volcanoes could take place: they are, therefore, 
to be considered as new occurrences in the history of 
nature, although they may extend far beyond histori- 
cal record. The volcanic state appears to be. foreign 
to the earth,—a circumstance that points out its great 
antiquity. 

8. Serpentine Formation-Suite 

. Contains but two members ; the older, that which 
occurs in a conformable position with the primitive 

MINERALOGY. 
The phenomena ited by all these formations, 

Werner remarks, coincide with the hypothesis of the 
gradual and universal diminution of the waters ofthe 
globe, We shall conclude what relates to that subject, 
by a general observation respecting’ the effects’ which 
would be produced on the surface of the earth by the 
diminution of the water; and then state the-arran, 
ment of the different formations, founded on the pre- 
ceding observations respecting their order of succes- 
sion. 

It is evident, that. as the water diminished, and the 
dry land appeared, the motion of the water would be 
altered, and its currents receive new directions or be 
divided. These changes must have had a very power~ 
ful effect on the former surface of the dry land, and, 
byidestroying a part of the earlier formations, would 

suite. rocks; and the newer, that which overlie e primi- afford matter for newer formations. 
tive rocks, : = s ; 

FORMATIONS, acording to WERNER. 

PERropD. Slate. Limestone. Trap. Porphyry. Gypsum. Coal. Serpentine. “a 

Primivive. | Granite. 
Stratification con- 
formal xe Gneiss. Limestone. Hanblenes Oldest Porphyry. Hee A Slaty glance-coal.| Oldest Serpentine. 
sinking levels te. 
of the out-go- | Mica-slate. Limestone. Hornblende- | Oldest Porphyry. | Oldest Gypsum. Slaty glance-coal.| Oldest Serpentine. 
ings of the rock. . 
newer and new-| Clay-slate. Limestone, Primitive Oldest Porphyry. \ Mera Slaty glance-coal.| Oldest Serpentine. 
er strata. Ss greenstone. 3 Also : ; 

Greenstone-slate. Graphite. . 

Newer Porphyry, ; ‘ t 
: lincluding 

Stratification | Newest Granite. Clay-Porphyry. ‘Newer Serpentine. 
overlying. Pitchstone- P. 

j Obsidian-P. 
Pearlstone-P,~Also 
Sienite. 

Transition. |Grey-wacke. Transition- Greenstone. Transition-Gyp- | Slaty 
Grey-wacke-slate. Limestone. | Amygdaloid. sum. Graphite ? 

Frerz. Ist Fletz-Sand-_ |1st Fletz-Lime-| A mygdaloid. Porphyritic-Stone |1st Fletz-Gypsum.|In the independent 
Stratification con-| _ stone. stone. in the independ- |Rock-Salt Forma- {Coal formation : 

Sformable, -with|.2d Fletz-Sand- |2d Fletz-Lime- - ent ‘Coal-forma- | tion. ~ Coarse-Coal. - 
sinking levels stone. stone. tion. It may be |2d Fletz-Gypsum. | Foliated-Coal. 
of the outgo- | 3d Fletz-Sand- |Chalk. considered as the Slate-Coal. 
ings of thenew-| stone. Limestone and | Greenstone and| 3d Porphyry-for- Cannel Coal. 
er and newer | Sandstone in the Marl in the} Amygialoid mation. Pitch Coal. 
strata. coal formation. | Coal forma- in the Coal- Slaty glance-coal. 

; tion. formation. Graphite. 

Quartzy-sand-. | Limestone in | Greenstone. Clay-stone ? In the Fletz-trap 
. stone, in the the Newest | Greystone. Compact-felspar ? ees 

Stratification Newest Fletz-| Fletz trap | Porphyry-slate. | Pitchstone-Por- Pitch-Coal. 
overlying. trap formation.| formation. || Basalt, phyry. Columnar-Coal. 

: Wacke. Obsidian-Porphy- Conchoidal glance- 

Trap-Tuf. 2 Beemer, < 
Amygdaloid. Pearlstone-Por- Bituminous Wood. 
Iron-clay. ! phyry. Alum-earth. 

Common Brown 

Moor-Coal. 

ALLUVIAL. Earth Coal. 
Clay. «=. Calc spar. Bituminous Wood. 
Loam. © Calc-tuff. Also . 
Sand. Cale-sinter. Moor Coal. 
Gravel. Common Brown- 
Rolled masses. coah—And = | 0 : 

Alum-earth. — ae 
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age Rae ewe ape Remaoms wert pap 
lar mountain-: 

2. It is a rock composed of grains or concretions of Constitu- 
felspar, quartz, and mica intimately joined together, ent parts. 

‘ii fal 
| 
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but without any basis or ground. ‘These parts 7 Ong 
quantity, so that sometimes one, sometimes the er, 
and frequently two of them, predominate. Felspar is 

ly the inating, as mica is the least consi- 
b ere ingredis ete In cyte am 
quartz is wanting, in others mica, an ese have 
received particular names. Such distinctions, however, 
are useless, as these masses are to be considered as mere 

even 

papal a more aot Fo mica is in upwards of a ;W 
in others, the grains are so small that the granite ap- 
pears nearly compact. . 

It differs also considerably as to colour ; and this de- 
principally on the predominating i ient, the 
, the quartz and mica having ly a grey co- 

lour. The is usually white, and most common- 
ly greyish and yellowish white ; also reddish or milk- 
ee oe ee eee rey, 
yellow, or green. uartz is usual ; 
milk-white, and always pai toting Lapin is usu- 

, and sometimes nearly black. 
in granite has usually a vitreous lustre, 

and perfect foliated fracture, in some varieties it 
passes into earthy, with the loss of its lustre and hard- 
ness; in short, it has passed into in earth. “This 
apeneneen ie sometimes i 

the ; i 
veins containing pyrites traverse granite, 

ica i ir vicinity are converted into 

Sometimes parts of granite are regu 
larly crystallized ; princi however, the felspar and granite. 

ids Neonnthias ssous in nests, unmixed 

: t 

Bde tilly 3 THEE 
Bie ie i ia 

H ‘ i i i: i i i if : 

- Graphic 
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Geognosy. of the mica, Mont Blane, and the surrounding moun+ ago, as mentioned in our account of the Hebrides, ob- -Geognosy. tains, are formed of protogine. It is named protogine, served this columnar structure in the granite of Mull; ““— 

(primevi,) because Fagtee, the author of the name, con- and since that time Humboldt has described it as oc- 
siders it as of very old formation. Daubuisson proposes curring in the granite of Caraccas, as it does in the 
to name it simply talcose, or steatitic granite. granite rocks of Carlsbad. Ty 

; 5. Stratified structure, or Stratification.—Granite is Stratifiea 
sometimes disposed in great beds in gneiss and other structure, 
rocks, and occasionally these beds a divided into & stratii- 
strata. In other instances, in granite mountains, we “!™ 

Sienite. 

Sienite. 

Accidental 
mixed 

parts. 

Porphyri+ 
tic. 

Globular. 

Tabular. 

Columnar. 

Sienite is a granite, in which the mica is generally 
replaced by hornblende ; not always, as some varieties 
contain also mica. Werner says it is a granular aggre 
gated rock, composed of felspar and hornblende, with 
occasional grains of quartz and scales of mica, It is 
named from Syene, in’ Upper Egypt, where the an- 
cients quarried it in blocks of great magnitude. 

Werner having remarked, that this rock was associa 
ted with the porphyries of Saxony, arranged it along 
with them, separated it from granite, and described it as 
a distinct species, On the Wernerian view, therefore, 
it is distinguished from granite by its hornblende and its 
situation. Our observations in Scotland oblige us to 
consider sienite as a variety of granite, as it occurs in 
the same beds with that rock, and exhibits every varie 
ty of geognostical position hitherto observed in granite. 

Accidental mixed parts.—Besides felspar, quartz, and 
mica, the essential constituent parts of granite, and those 
minerals that take the place of the mica, viz. hornblende 
and chlorite, others sometimes occur in it. ‘These, how- 
ever, are to be viewed as accidental. Of these schorlis the 
most frequent, and the next are garnet and tinstone. 
The following also occasionally océur either imbedded 
in the rock, or in veins that traverse it, viz. rock-crystal, 
adularia, chlorite, pinite, actynolite, common opal, tos 
paz, corundum, fluor-spar, beryl, diallage, epidote, apae 
tite, magnetical iron ore, and iron pyrites. 

Granite, besides the granular, exhibit various other 
kinds of structure, such as porphyritic, globular, tabular, 
columnar, and stratified. 

1. Porphyritic.—When large crystals of felspar occur 
imbedded in a basis of smaller granular granite, the 
porphyritic variety is formed. ‘These imbedded crys- 
tals are sometimes upwards of a foot in magnitude, as 
is the case with some granites in Saxony, and in other 
countries, 

2. Globular.—Some granites are disposed in rounds 
ish balls or concretions, which are from a foot to seve« 
ral fathoms in diameter. These balls are sometimes 
composed of curved lamellar concretions, which always 
include.a harder central mass or nucleus. The spaces 
between the concretions are filled with granite of a soft< 
er nature, which decays readily, and thus leaves 
the harder central masses heaped on each other, or 
strewed about. Such heaps, or tumuli, have been erro- 
neously described as rolled masses brought from a dis- 
tance to their present.situation, by the : of curs 
rents that formerly swept the surface of the earth. Ex- 
amples of this kind of structure occur in the island of 
Arran, Bohemia, the Hartz, the Fichtelgebirge, and in 
other countries. 

3. Tabular.—Some granites, when they are traversed 
by parallel seams, appear divided into tables. These 

vary in extent from a few inches to several fa- 
thoms. They in some cases ‘to be:mere varie- 
ties of the ified structure, 

4, Columnar.—When the seams are arranged in di« 
rections parallel to several planes, the granite is divided 
into columnar masses, which resemble the columnar 
‘structure of trap and porphyry rocks, We many years 

observe, besides the tabular, globular, and other struc« 
tures, also the stratified; but this latter is, in general, 
less perfect than what is observed in gneiss, and other 
similar rocks. cia 

6. Beds in Granite-—Granite does not afford so many Beds in 
different beds and veinsas occur in gneiss, mica-slate,and granite. 
other similar rocks, In Scotland, it sometimes contains 
beds of quartz and of félspar. In Switzerland, beds of 
quartz in granite have large drusy cavities, the walls of 
which are lined with magnificent crystals, and groups of 
rock-crystal. At Zinnwald, in Bohemia, the tin is work- 
ed in a quartz bed, situated in the middle of the granite. 
Beds of limestone are also met with in granite moun. 
tains, as in the Pyrenees ; and some of them of great ex 
tent, having been traced by that excellent observer, 
Charpentier the younger, for four leagues, and with a 
thickness of ninety feet. We need not speak of the 
beds of gneiss, mica-slate, clay-slate, porphyry, trap, 
&c. upon which it often rests, and with which it fre 
quently alternates. 

7. Metals in Granite——On a general view this rock Metals in 
contains fewer ‘and less extensive metalliferous veins granite. 
and beds than the’ slaty rocks of the ‘primitive class. 
Tin, ‘of ‘all the metals, is that which re Se 
to granite. Tin-stone occurs in the granite of Corns 
wall, Saxony, Limoges, and in these countries is genes 
rally associated with walfram.: 

Iron is frequent in granite. The mines of Travers 
sella; in Piedmont, are situated ‘in’ a granite which is 
subordinate to mica-slate.. The mines of brown iron 
ore at Taurynia, and of Fillolo im the eastern — 
nees, are in granite, Iron pyrites is frequently found 
disseminated through granite 5 and coon or lead- 
glance, graphite, molybdena, bismuth, gold, silver, 
copper, zinc, manganese, cobalt, are among the metals 
sometimes met with in this rock. 

8. Formations of Granite —Granite occurs in masses, Formation 
often many miles in extent, surrounded by gneiss, mi- of granite. 
ca-slate, and clay-slate, and so connected with these 
rocks, that the whole may be considered as the result 
of one grand process of crystallization ; that is, the gra- 
nite is of cotemporaneous formation with the gneiss, 
as the gneiss is with the superim mica-slate; and 
the mica-slate, again, with the clay-slate which rests 
upon it. In other instances, the granite alternates in 
beds, often of enormous magnitude, with gneiss, mica~ 
slate, clay-clate, and other primitive rocks, or it tra- 
verses these in the form of veins. 

9. Decomposition of Granite.—Some granites resist, Decompo- 

for . 

others are resolved into sand or clay in a co 
tively short period. The obelisk which is at present 
in the place of Saint Jean de Latran, at Rome, and 
which was quarried at Syena, under the reign of Zetus, 
King of Thebes, thirteeu hundred years before the 
Christian era; and ‘that which is in the place of Saint 
Pierre, also at Rome, and which a son.of Sesostris con- 
secrated to the sun, have resisted the effects of the wea- 
ther for three thousand years. ; 3 

On the other hand, there are granites, as those in 

ages, the destroying effects of the weather; while a 
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Geognosy. ome districts in Scotland, which are speedily disinte- 
—\— grated into gravel or sand. But between two 

extremes, of extreme durability and rapid decay, there 
are numerous intermediate degrees. In the same moun- 
tain, or even in the same hillock, granites of different 

alities will sometimes be met with. One portion 
will be excessively obdurate, and resist long the gnaw- 
ing effects of the weather; another variety, imme- 

ely beside it, will be of a very decomposable na- 
ture ; and while a third, associated with the two for- 
mer, will an intermediate d of durabili- 
, Granites vary in their mode of decomposition, 
s assume the globular form ; others that of rhom- 
boidal or irregular masses. These are further disinte- 
grated, and then the constituent parts fall asunder; 
when a kind of gravel, or sand, depending on the size 
of the grains, is formed. The felspar in this gravel is 
further altered, and easily changed into a clay, which 
is carried into hollows or plains, and forms beds of 
clay ; the quartz grains, by attrition, are reduced in 
size, rounded in form, and give rise to beds of sand ; 
and, when mixed with the matter of felspar, to sandy 
clays. ‘The mica is further broken down, and becomes 
mixed with the clays and sands formed from the fel- 
spar and quartz. 

The soil formed from granites, is in ge- 
neral comparatively unproductive. 

Shape ot — 10. merge Granite Mountains.—In those granite 
granite districts in which the granite is of a loose texture, and 
mountains. —_ acted on by the weather, the hills have a round- 

ish form, and the lower granite tracts have a waved, or 
rather a mamillary outline. 

But if very hard and indestructible granite rises 
through softer and more easily disintegrated, the harder 
portions appear in the form of , needles, or in 

to the bristled end saalated topect 

of the high granite ridges of the Ri tine es irge. 
ers have described similar a te ie 

mountains of Switzerland ; thove of Siberia ; the Hartz; 
the ‘ the Carpathians. 

Geogr 11. G hical i i 
widely extended rocks. It 
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washed away since deposition. Instances of this we Geognosy. 
have in the Island of Arran, near Carlsbad in Bohee ““Y"” 
mia, and many other places. 

The following list of localities, shows the known ex- 
tent of granite in the different quarters of the globe, 
without, however, any reference to its forming the cen- 
tre and highest, or the lowest part of mountains or 
mountain-grou 

In E , it forms the range of Sewoga in Sean- 
dinavia; the rocks of Finland ; occurs also in Corn- 
wall in England, in the Hartz, the Forest of Thurin- 
gia, Erzgebirge in the Electorate of Saxony, the Fiche 
telgebirge, Lusatia, the Biesengebirge e Bohmer- 
wald-gebitge, the Schwarzwald (Black Forest,) the 
Alps of Switzerland, and Savoy; also in the Tyrol, 
Salzburg, Stiria, Archduchy of Austria, the Carpathian 
Mountains, Auvergne, Dauphiny, Elsass, and the Py- 
renean Mountains. 

In Asia, it forms the centre of Caucasus; occurs at 
Kolywan, and other places in Siberia; forms a very 
considerable portion of the Uralian, Altain, and His 
malya chains of tain-groups. 

In Africa, it’is said to form a principal constituent 
of the mountains in Upper Egypt, the Atlas 
tains, and the country the Cape of Good 

H . 
meriea.—It occurs but in com ively small quan- 

tity in the United States; and in Mexico, owing to the 
deep and high cover of porphyry, it is found only low 
down, as at Acapulco, In the Andes of South Ame- 
rica, it is usually covered with gneiss, mica slate, 
and trachyte, and in general is not observed higher 
than 6000 feet: but it abounds in the low mountains 
and regions of Venezuela, and of Parima, and descends 
even to the plains and to the level of the sea, as is the 
case on the sides of the Oroonoco, and the coasts of Peru. 

In North America, it is said to occur in New York, 
P lvania, and Virginia. In South America, it 
forms los Mariches, near Caraceas, the whole Cor- 
dillera of Parima, Sierra Nevada de Merida, Torrito 
between South Carlos and Valencia, the country be- 
tween Valencia and Portocabello, and Cape Horn, the 
southern extremity of America, 

Uses.—It forms an excellent buildi 
stone, and has been extensively employ 
tal architecture. 

and paving Uses, 
im ornamen- 

Topaz-Rock. 

This rock, which appears to be intimately connect- Topax 
ed with granite, has the following characters. Its con. roek. 
stituent minerals are quartz, tourmaline, topaz, and li. 

posed of thin ers of quartz, tourmaline, and 
See ban. Son eyes ee ee 

i masses or concretions. The quartz appears 
in ular concretions; the is also ular ; ete omens, apn iene pore: 
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Topaz rock is very distinctly stratified, and the strata 

are of considerable thickness. It rests upon granite, 
and is covered by clay-slate. 

It has hitherto been found only near’ to Auerbach, 
in Voightland, in Saxony, where it forms a rock named 
Schneckenstetn, which was formerly of considerable ex- 
tent, but has been much diminished by the operations 
of the miners in procuring topazes. 

The inconsiderable extent of this mass prevents our 
viewing it as a distinct species of mountain rock. 

II. Gneiss. 

Gneiss.— Werner. 
Gneiss and Granite Veiné.—Saussure. 
Gneiss.—Kirwan.—Jameson. 

1. Name.—The name Gneiss is of Saxon origin, and 
was applied by miners in the vicinity of Freyberg, to 
the decomposed stone that forms the walls of their me- 
talliferous veins. Henkel describes gneiss as an indu- 
rated stone, mixed with steatitical and clayey matter } 
but Werner ascertained that it was a compound of fel- 
Spar, quartz, and mica. 

2. Constituent Parts.—This rock, like granite, is a 
compound of felspar, quartz, and mica ; but it contains 
more mica.than granite. It is granular in the small, 
and slaty in the large; hence it is said to be granular- 
slaty. The granular felspar and quartz form plates, 
-which are separated from each other by the mica. 

Felspar, although the predominant mineral, jis still 
in less quantity than in granite. . The felspar is usual- 
ly greyish, yellowish,and reddish-white; and sometimes 
so much altered that it appears earthy. The mica is 
most commonly grey, which passes through various 
shades into blackish-grey. The quartz is almost always 
greyish-white, and generally in smaller grains than 
the felspar. 

3. Imbedded Minerals.—Besides felspar, quartz, and 
mica, it sometimes contains schorl ; more rarely garnet, 
and also hornblende. The schorl occurs more rarely, 
and in less quantity, than in granite: but the garnet is 
more frequent and abundant than in granite. 

4, Kinds of gneiss.—There are three principal kinds 
of gneiss, of which we shall now give short descripe 
tions. 

(1.) In this kind the mica occurs in small quantity : 
the scales of mica, although separated from each other, 
are arranged in parallel ranges, and the rock breaks 
in a direction conformable with these. It is the par- 
allelism of the ranges of mica which distinguishes this 
kind of gneiss from granite, because its slaty structure 
is very indistinct, and the quantity of felspar is nearly 
the same as in granite. The quartz and the mica form 
each separate layers; those of the felspar are thicker, 
and such varieties, when broken across, have a ribbon- 
like aspect. Sometimes the quartz, in place of being 
disposed in layers or plates in the felspar, is in small 
parallel rods or bars ; and when the rock is cut per- 

ndicular to their direction, it appears not unlike pe- 
trified wood. 

(2.) This, which is named common gneiss, consists of 
small layers, or lenticular plates, composed of grains of of red garnet, even grains of quartz, and sometimes 
felspar and quartz, placed over each other, and sepa- 
yated by layers formed of scales of mica. It is some- 
times glandular, or contains balls of quartz, or of com- 
pounds of quartz and felspar, or of mica. This va- 
riety has been confounded with conglomerate. The 
island of Fetlar, one: of the Shetlands, affords an ex- 
ample of this variety. 
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(3.) This, the third variety, is very slaty, and 
micaceous.: The scales of ig mad ae aiRicnne, 
appear indistinct, and form continuous plates. The 
felspar and quartz are in very small grains, and are 
sometimes so enveloped in the mica that it is difficult 
to distinguish them. It is also sometimes’ glandular, 
am in some instances almost an aggregation of balls 

mica. . 
The gneiss which passes into granite bel to the 

first variety, as that which passes into mica slate does 
to the third. 

5. Stratification.—It is distinctly stratified, and the Stratifica- 
strata are parallel with the slaty structure. But when tion. 
the beds rest upon granite, they sometimes follow all 
the sinuosities of the irregular surface of that rock, 
and form the mantle-shaped stratification; in other 
cases the stratification is saddle-shaped, or it does not 
appear affected by the granite, the strata passing with« 
out change of direction from one mass of granite to 
the other. : 

6. Decomposition.—This rock, like granite, decays Decompo- 
on exposure to the atmosphere, but the decomposition sition. 
is in general more rapid. The felspar is at first chang« 
ed into kaolin, and, owing to the greater abundance of 
mica, the disintegration of the mass is more rapidly 
effected. Hence it is that this rock does not occur so 
often in great isolated blocks as granite; and hence 
also it is that mountains of gneiss are often less sharp 
in their outline than those of granite, that their 
summits are generally roundish, and that they rarely 
shoot into needles, or are formed into denticulated 
ridges. : 

Sometimes the decomposition, in penetrating the 
gneiss, loosens the adherence of the parts; the folia 
are then easily separated by the finger, and the mass 
appears as if rotten. ; 

7. Foreign beds—These beds are more consideras Foreign 
ble and more numerous in gneiss than in granite, beds. 
The following may be enumerated. “3 

Limestone.—It is generally highly crystallized. Oc- Limesto 
curs in Aberdeenshire, Perthshire, and other parts of : 
Scotland; and on the continent of Europe, in the 
Pyrennees, in Dauphiny, &c. ; 

Trap.—This rock, in the form of hornblende-rock, Trap. 
hornblende-slate, and greenstone, occurs in beds, and 
in imbedded masses, and is often very much inter- 
mixed with the gneiss. When the gneiss abounds in 
hornblende, it is named: hornblendic gneiss. 

Porphyry.—Beds, imbedded masses, and veins of Porphyry. — 
porphyry, sometimes of great magnitude and extent, are 
not unfrequent in some gneiss districts. Perthshire, 
Aberdeenshire, and Inverness-shire, affords fine ex- 
amples of porphyry in beds, imbedded masses, and 
veins. : 

Compact and granular felspar.—The white stone. Compact 
Weisstein of Werner.—This rock sometimes occurs in granular 
layers, which are not more than a few inches thick ; flspar- 
in other instances in beds, so thick as to form whole 
mountains. The felspar is white, and is very fine 
granular, like dolomite: it contains numerous grains 

scales of white mica. In ee is te De consiivre 
as a ular felspar, generally containing es 
of sick some grains of quartz, and of other mi- 
nerals. _ It forms beds and whole hills in Saxony, 
Moravia, and Sweden. 2 ’ a 

Quartz Rock.—This rock occurs in great beds, and 
sometimes also in veins in gneiss districts. 
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ides the beds above described, gneiss contains 

i granite, mica-slate, and clay-slate, bos: 
- Glance Coal.—The slaty kind sometimes occurs in 

Metallife- by aaa Minerals.—Gneiss is one of the 
metalliferous of the primitive rocks. The me- 

tals occur in veins, beds, and imbedded masses, but 
in greatest variety in veins. There are few metals 
that do not occur in it. Most of the Saxon, Bohe- 
mian, and Sal ian mines, are situated in this rock. 
The oldest gneiss in the Saxon Erzgebirge, that with 
reddish-coloured felspar, is the least productive in 
ores; but the newer, with white-coloured felspar, is 
the most productive; and the veins, though small, 
are numerous. The oldest venigenous formation a 

to be that which contains tinstone. ‘The tin-ore 
is accompanied with wolfram, molybdena, arsenic-py- 
rites, fluor-spar, chlorite, topaz, and opal. The se- 
cond veni, formation appears to be lead-glance. 
The third formation consists principally of copper, 
and the ores are Copper-ore, copper-glance, 
copper-pyrites, ‘ copper-ore. The 
fourth tion, which is very extensive, contains 
ores of cobalt. The newest formation is that which 
contains ores of silver. Veins, ining antimo- 
ny and red ironstone, occur in gneiss, and these are 

. The metalliferous beds that occur in this rock con- 
tain magnetic iron-ore, argentiferous lead-glance, 
blende, and iron pyrites. 
pS, -mines of Strontian in Argyleshire are situ- 

in gneiss. 
Geographical distribution.—It is a very widely dis- 

tributed rock. ie to: Sans ch. cipal onary aemctahty 
where granite occurs ; and is often i 
granite and mica slate, or pwerr me ree ag ray 
or even in clay-slate. It is an abundant rock in Scot- 
land, forming extensive tracks in the middle and 
northern divisi and also in the islands. It is 

inci It oc 

of America, and in South America: 
Humboldt met with it in the high chain of the Andes 
of Quito, in the mountains of Parima, and Venezuela. 

Il. Mica-Slate. 

Glimmer-Schiefer —Wer ner. 
Micaceous Shistus.— Kirwan. 
Mica-Slate.—Jameson. ¢ 

; Schiste micace.—Brochant. 
. Rocke Feuilletee, et quartz, ou Schiste micace.— 

Daubuisson.— Saussure. 
~ Ae Constituent Parts —This rock is composed of 
mica and quartz, and, like gneiss, has a slaty struc: 
ture. mica is generally the predominating in. 
gredient; its colour is grey, sometimes inclining to 

re » Sometimes. to yellow, and more rare to brown. 
f. is cften disposed in continuous plates, 4 in distinet 
scales as in gneiss. The , With its usual 
Vitreous lustre, and is” in thin lenticular 
masses, interposed between the plates of mica. Somes 
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times these masses increase in magnitude, and become Geognosy. 
globular, and then the rock aequires a conglomerated —\—— 
structure, Although the mica.forms the principal and 
predominating ingredient in mica slate, yet it some- 
times happens that the quartz is the most abundant, 
and thus a transition is formed into quartz rock. 

2. Varieties, —We can distinguish different kinds of Varieties. 
mica-slate. These are Common, Undulated, Taicky, 
and Fine Slaty.. The common is straight, and rather 
thick slaty, and contains ets, and sometimes fel. 
spar. The wndulated has a waved structure, and con« 
tains neither garnets nor felspar. The talcky is 
straight slaty; contains thick layers of quartz, and 
the mica has a green colour, and inclines to tale. The 

borders on clay-slate, (the next rock in the 
succession,) has a light yellowish grey co- 

lour, and contains extremely little quartz ; it 
imperceptibly into clay-slate. Of these, the oldest is 
the Common, and the newest the Fine-slaty. 

8. Imbedded Minerals—It frequently contains im- Imbedded 
bedded minerals of different kinds. The principal of minerals. 
these are the following: ; 

(1.) Garnet, either in grains or in crystals, and is so Garnet. 
frequent and abundant, that it may almost be con- 
sidered as a characteristic and principal ingredient of 
the rock. It abounds in mica-slate districts in Seot- 
land, and on the continent of Europe. 

(2.) Towrmaline and Schorl.—These are met with in Tourma. 
the mica-slate of Scotland, and in other countries. line and 

(3.) Grenatite—This mineral occurs in the mica- Schor!. 
slate of the county of Wicklow in Ireland, and in Gtenatite. 
—s of the same description on the continent of 

(4.) Chiastolite—This curious mineral is found in Chias- 
mica-elate in the Pyrenees. tolite. 

(5.) Kyanite-—is found in the mica-slate of the 
= islands, and also in a similar rock in Banff- 

(6.) Emerald —The beautiful emerald, found in E- Emerald 
SYpt, occurs in mica-slate. 

ides the minerals already enumerated, many 
others, as vesuvian, rutile, graphite, &c. occur in 

4. Siratification and Posilion.—It is wor distinctly stratifica- 
stratified. The strata are sometimes variously convolut- tion and 
ed, and the same character occurs in the substance of position. 
the strata. It often rests on gneiss, and is covered by 

-slate. It passes, on the one hand, into gneiss, 
and the transition is made by the common kind ; and 
on the other into clay-slate, and the transition is made 
by the fine-slaty kind. The out-goings of the strata 
are frequently lower than those of the gneiss, on which 
they rest, and higher than those of the clay-slate that 
cover — ore also oceurs in beds in 

eiss, and -slate, even in granite, 
~— Foreign "Beds. It contains more ign beds Foreign 
than gneiss. The following have been ed ; beds. 
Gadeulah liens, dolomite, hornblende-slate, and 
hornblende-rock, actynolite, tale, serpentine, 
chlorite, quartz-rock, iron-stone, magnetic 

é -pyrites, iron-pyrites, arsenic-pyrites, 
Blonde. bel ial and red ironstone. = 

6. Form of Mountains —The acclivities of the moun- Form of 
tains are gentle, but the cliffs it forms are not so Mouotains 
considerable as those in gneiss mountains. When mu- 
ral precipices occur, they are seldom of great height. 
The summits of the hills are round-backed, 

7. Metalliferous Minerals.—\t is one of the most Metallifer- 
metalliferous of the mountain-rocks. ‘The ores it con- oo miner 

se 

Kyanite. 
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Geognosy. tains-occur frequently in beds, but. more rarely-in 
—Y— veins, which is directly the reverse of gneiss, where 

Clay-slate. : 

Varieties. 

ores occur more frequently in’ veins than in beds. The 
ores that occur in beds are’the following: magnetic 
ironstone, iron-pyrites, pecs ts ites, arsenic-pyrites, 
red-iron ore, lead-glance, blende, gold, and glance- 
cobalt ; and'these ores are accompanied with actyno- 
lite, garnet, and asbestus. 

The veins that occur in mica-slate contain in ge- 
neral the same ores as those in gneiss. 

The gold mines at the foot of Monte Rose are prin- 
cipally in mica-slate; and this is also the case with 
some of those in the country of Salzburg. The silver 
mines of Johan-Georgenstadt and Braunsdof in Saxo- 
ny’; those of Sweden and Norway are in these rocks. 
= of the mines in Silesia and Bohemia are in mica- 
slate. 

The most important mimes in Sweden, as those of 
Dalecarlia and Fahlun; those of Roraas in Norway ; 
many in’ Hungary and Salzburg, Saxony and Bohemia, 
are situated in this rock. - 

8. It occurs in great abundance in Scotland; as in 
the valley between Dunkeld and Blair-in-Athol ; the 
mountain -of Schihallion, and the neighbouring coun- 
try; island-of Arran; islands of Jura and Isla, &c. 
It is also very widely distributed in the continent of 
Europe; as in Saxony, Bohemia, Silesia, France, 
Spain, the Bannat, Transylvania, Switzerland, Salz- 
burg. It also occurs in the United States, in South 

» America, and in the continents of Africa and Asia. 

IV. Clay-Slate. 

Thonschiefer.— Werner. 
Primitive Argillaceous Schistus, Kirwan. 
‘Clay-slate.— Jameson. 
Schiste argileux, Brochant. 
“Phyllade.—Daubuisson. 

1. Characters.—Clay-Slaie is a simple mountain- 
rock, having a slaty structure, with a fine grained, and 
dull cross fracture ; it is opaque and soft, with a 
grey streak, whatever may be its colour. Its most 
frequent colours are grey, or bluish black; very often 
greenish-grey ; more rarely yellowish-grey and brown- 
ish-red. Oxide of iron is the general colouring in- 
gredient ; but in the black varieties it is .carbon, 
which gives the tint of colour. The greater number 
of varieties split easily into slates, which are either 
plain or variously convoluted. Their surface is some- 
times smooth, in -other instances it is traversed by 
deep striz ; and it is sometimes dull, sometimes shin- 
ing with a silky or pearly lustre. It is intimately 
connected with mica-slate, and there is a distinct tran- 
sition from it into that rock, by the gradual disap- 
pearance of the quartz, thus shewing that it is’ en 
tirely composed of mica in very minute and closely.ag- 
gregated scales, , 

2. Varieties.—-There are four varieties of clay-slate. 
The jirst kind has a yellowish-grey colour, and a 
shining dustre: it is the oldest kind, to use the lan- 
guage of Werner, and is that which ses imme- 
diately on mica-slate; it is in short the link that 
connects clay-slate with mica-slate. The second kind 
is dark-grey ; sometimes even bluish-grey and grey- 
ish-black, forming what is denominated roof-slate, 
from the circumstance of its splitting into thin and 
large tables. We must be careful, however, “not 
to consider all roof-slate as of primitive formation. 
To this follows, in the order of succession, the third 

MINERALOGY. 
kind, which has a ‘greenish- colour. The fourth Geognoty. 
and last, which is the mawees kind of Siete is : 
bluish-gray, and reddish: it contains a very few in- : 
termixed scales of mica; possesses but little lustre; é 
and is the link that connects the primitive clay-slate 
with the transition clay-slate. _ : 
3. Stratification —It is distinctly stratified, and its Stratifica- © 

slaty structure is generally parallel to the seams of the tion- 
strata ; in some cases, however, a double cleavage is 
observable ; and Count de Bournon observes, that many 
clay-slates break under angles of 60° and 120°, which he 
supposes may be owing to the presence of mica. The 
strata are in general much in » and are often va-~ 
riously convoluted and waved, and sometimes they ap« 
pear to be composed of different concretions. 

4. Imbedded minerals.—Independent of the grains of Imbedded 
quartz and scales of mica i y distributed minerals. 
it, we find it containin ge imbedded masses of 
quartz, of hornblende, and crystals of chiastolite. . 

5. Subordinate Beds.—It contains a greater variety sybordi- 
and number of foreign beds than gneiss or mica-slate ; nate beds. 
and of these some are nearly peculiar to it, and cha~ ’ 
racterise the whole formation. , We shall first mention 
those which are common to gneiss and mica-slate, as 
well as clay-slate, and then those that are peculiar to 
clay-slate. : 

1.) Rocks that occur in gneiss, mica-slate, and clay~ 
slate. 1. Limestone. 2. Hornblende-reck. 3. Primi- 
tive Greenstone. - 4, Hornblende-slate. 5. Porphyry. 6. 
Quartz, 7. Actynolite. 

(2.) Rocks peculiar to the elay-slate formation, oF Rocks pen 
which occur very frequently in it. 1. Whet-slate. It culiarto- 
occurs in beds, in Saxony, Bavaria, Silesia, Stiria, and the clay. 
other countries. 2. Roof-slate. This is but a variety slate for- 
of clay-slate, distinguished by its bluish or ash mation, OF 
colour ; its straight slaty fracture; its splitting into “P!c> °c 
large tables, and its being nearly pure and unmixed. ted 
It seldom or never forms whole mountains, but occurs jn it, 
usually in single thick beds with other kinds of clay« 
slate. 3. Chlorite-slate. This usually follows the pre- 
ceding. It forms whole beds, and includes garnets, 
crystallized magnetic iron-stone, iron-pyrites, common 
schorl, tourmaline, and quartz. 4. Zale-slate. This 
is usually the next in the order of succession. 5. Alum- 
slate. It occurs in considerable beds in clay-slate ; and 
the two sub-species, the common and shining, alternate 
with each other. It contains a portion of carbon, and 
also iron-pyrites. 6. Drawing-slate. It occurs usually 
in the vicinity of alum-slate, and jis very nearly allied 
to it. It contains more carbon than.alum-slate, but less 
iron-pyrites. 7. Potstone occurs in considerable beds. 
8. Flinty-slate occurs in considerable beds in this great 
formation. 9. Lydian-stone occurs in beds and imbedded _ 
masses. 

6. Formations.—-This rock occurs along with mica- 
slate, and sometimes in beds in gneiss, and even in 
granite. 

7. Form of mouniains.—It sometimes forms whole 
mountains, and even chains of mountains. Its moun- 
tains have usually a gentle acclivity ; and its cliffs are 
not so steep and ro as those of mica-slate or gneiss. 
It is more favourable to vegetation than any of the 
rocks we have hitherto described ; and it is ebserved 
that the quantity of vegetation increases from ite 
to clay-slate ; and this appears to depend, not so much 
on the lower level of the outgoings of its strata, as on 
the nature of the rock itself. 
We can thus observe a gradual change in the shape 

of mountains, also of their cliffs and valleys, from gra- 
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; and these differences are so striking ture is always granular. Those varieties which are as. Geognosy. 

= erally more cry= 1 and characteristic, that a long experienced eye can, at sociated with granite and gneiss are gen 
a glance from the summit of a mountain, point out with 
considerable certainty the different formations of which 
a country is Landscape- pai _con= 
founding all these differences, or by combining 
them i , fail not only in a but in giv- 
ing their twork that whic? hewaie 

stalline than those contained in mica-slate and clay- 
slate ; and, in general, primitive limestone is more cry- 
stalline than secondary. Werner remarks, that in the 
oldest members of the series, that is in those contained 
in granite, the colour of the limestone is pure white, 
translucent, and coarse granular ; in the newer mem. 
bers, the colour is less pure, the translucency less con- 
siderable, and the granular distinct concretions smaller ; 
and in the newest, the concretions are so small as only 
to be discoverable by their glimmering lustre. 

2. Imbedded Minerals,—\t frequently contains acci- Imbedded 
dental ingredients, and these occur more frequently in minerals. 
the older than in the newer members of the series. We 
shall mention some of these: 1. Quartz. It occurs in 
massive pieces of greater or less magnitude, and some- 
times also in crystals. 2. Mica. It sometimes occurs 
in such quantity as to give the stone a slaty fracture. 
These two minerals, namely, quartz and mica, are the 
most common accidental minerals that occur in primitive 
limestone. Those of less frequent occurrence are the 
following: common hornblende, actynolite, asbest, ser- 
pentine, augite, talc, steatite, felspar, epidote, tremolite, . 
garnet, calc-spar, slate-spar, and pyrites. 

3. Stratification.—It occurs more or less distinctly Stratifica- 
stratified. It was once the opinion, that granular ag-tion. 

ted stones, as primitive limestone, granite, sienite, 
and greenstone, were never stratified. This, however, 
is a mistake. Primitive limestone also occurs in beds 
of greater or less magnitude ; sometimes these beds 
are short and thick, and are then said to. form lying 
masses (liegende Sticke ;) or the beds are so thick as 
to form whole mountains, but this latter is a rare oc- 

‘ currence. 
4. Formations.—There are several formations of pri- Forma- 

ive limestone. Thus it forms one formation in gra- tions. 
another in gneiss, a third in mica-slate, and a 

fourth in clay-slate. It is more abundant in mica- 
slate than i ite or gneiss, or even in clay-state. 

5. M Minerals.—It frequently contains Metallife- 
ores of different.kinds, and these occur often in , Fous mi 
but seldomer in Veins, The metalliferous beds contain ®¢'!* 
ores of different kinds, as lead-glance, blende, magne- 
tic ironstone, magnetic pyrites, auriferous arsenic-py- 
rites, and native gold. ‘The veins are very inconsi- 
derable, and by some. mineralogists are said to contain 
principally manganese, 

6.. Several beautiful varieties.occur in this country, ~ 
asin the islands Tiree, Icolmkill, and. Skye; also in 
Perthshire, as in Glen Tilt, in Assynt, in the county of 
Sutherland, and many other places. _The promontory 
of Athos, in the Archi , is said to be com of 
primitive limestone ; also Island of Paros, and part 
of the Appenines, as about Carrara and Massa, many 
parts of the Alps of Switzerland, the Pyrenees, Car- 
Tapatos in Portugal, Bohemia, Saxony, Silesia, and 
many other parts of the continent of Europe. 

8. Uses.—The finest. statuary marbles are found in Uses. 
primitive mountains, and also many of the varieties, 

the grand features of mountains and 
plains, are different in different zones. Thus, that in 
the torrid zone, for example, the shape, cliffs, and other 

in mountains, are different from those in 
p+ son Racy This, er, is a mistake ; for 

formation in all countries presents similar ex- 
characters ; the great formations are uni- 'H 

F i ‘ particular char- 
each climate; but still the aspect of the rocks 

same formation, in whatever country they occur, 
same. Thus cliffs of granite and mica- 

have the ce in India and Siberia as 
; and the valleys of the Urals, do not differ 

and other features from those formed by simi- 
in this neighbourhood. 

. Metalliferous Minerals.—Clay-slate is rich in me~ 
It contains many of the venigenous fi ions 

i ing primitive Vv : 

ps 
_ 
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occur in the 
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ly passing 
observed in many other 

continent of Europe, it has traced t h 
a extent of country ; thus it occurs in Saxony, 

ia, Silesia, Franconia, Bavaria ; the Alps of Swit. 
zerland, Austria, Hungary, and many other parts in 
Europe. It occurs in considerable quantity in 
North America, as Pennsylvania ; also in immense quan- 
tity in South America ; thus it is said, that nearly the 
wh between Potosi and Lima, is 
of it. In some of the districts above enumerated, tran« 
sition clay-slate has been confounded with the primi- 
tive kind. 

V. Primitive Limestone. 

into mica-slate ; 

of 

Ur Kalkstein— Werner. used in ornamental architecture. 
Primitive Samar Biy the Primitive Gypsum.—Hitherto this rock has not been. primitive 
Primitive Limestone.—Jameson. observed to form, masses or beds of considerable extent Gypsum. Calcaire Primitif. .—Brochant. in primitive mountains.. Nearly the only authentic ex. Characters. Characters—This is a simple mountain rock. Its ample recorded of primitive , is that given by most common colours are snow, yellowish, greyish, Daubuisson, who informs us he discovered a bed of it 

greenish, and reddish white ; it is sometimes also , in mica-slate in the valley of Aoste, and near the vil- and the newer varieties incline to yellow. Tiajttee. lage of Cogne. 
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Geognosy: VI. Primitive Trap, 

= Ur-Trap.— Werner. 
Primitive Trap.—Jameson. 
Granitelles, Trap, Corneennes.——Sausssure. 
ya Primitifs.—Brochant. 
Amphibolite.— Daubuisson. 

Name. 1. Name.—The name trap is derived from the Swe- 
dish word trappa, signifying a stair. It would appear 
that this name was first used by Rinman, in a memoir 
on ferruginous stones, published in 1754. The Swedes 
applied this name to rocks, which, on exposure to the 
air, assumed shapes resembling the steps of a stair. It 
was, however, soon extended to a considerable variety 
of rocks of very different formations ; hence Werner 
found it necessary to restrict its signification. He un- 
derstands by trap, rocks principally characterized by 
the presence of hornblende and black iron-clay. Hence 
all rocks occurring in the primitive class, having horn- 
blende as a characteristic or predominating ingredient, _ 
belong to the Primitive Trap Formation. 

2. Varieties —Hornblende occurs in trap rocks, either 
alone or mixed with other minerals, and having different 
structures ; and this arrangement affords a good basis 
for their subdivision. In the oldest trap, no iron-clay 
occurs ; it first’ makes its appearance in the transition. 
period, and increases in the newer periods. 

Primitive Trap, in particular, is almost always dis 
tinguished by a great predominance of hornblende, 
so that some of the kinds are wholly or almost entirely 
composed of hornblende. This character affords the 
first subdivision of primitive trap. 

Varieties. 

There are three principal species of primitive trap, _ 
and these again have their subordinate kinds. 

The following table exhibits the rocks of this series. 
1. Common hornblende rock. 

- a. Granular hornblende rock, ‘fe 
_ It occurs only in clay-slate, and according to Werner 6. Hornblende-Slate. 

2. Hornblende mixed with felspar. 
' a, Greenstone. Diabase.— Brongniart. 

a, Common Greenstone. + 
, 8. Porphyritic pi ng ag Meni ia 4: 

y- Greenstone Porphyry. Aevere te on BAO 
3. Green Poephivey: 4 } Aphanitem=Hauy, 

b, Greenstone Slate. Diabase’schisteuse. 
8. Hornblende mixed with mica, — iS 
The three principal species-are, 1. Common Horn- 

Blende-rock ; 2. Hornblende’ mixed’ with Jelspar ; and, 
3. Hornblende mixed with mica. © rib. ss, 

1. Common Hornblende-rock is almost entirely com= 
posed of hornblende. It contains two subordinate kinds; 
the first is denominated “Granular -Hornblende-rock ; 
the second, which differs from the first only in having 
a slaty structure, is denominated Hornblende-slate.* Tt ” 
passes sometimes into ‘gneiss, and sometimes into chlo- 
rite-slaté, and often into hornblende-rock. These two 
rocks occtr in’ beds, in gneiss, mica-slate, and clay- 
slate, ‘but* the beds are thicker and more numerous in 
the clay-slate than in mica-slate or gneiss. ’ 

It occurs in\ the islands of Arran; Coll, and Tiree ; 
also inthe district extending from'Loch Lomond to 
Dunkeld,and many other places of the Highlands of 
Scotland, ‘It, abounds ‘also in Bohemia, Saxony, the 
Tyrol, Siberia, and many other countries, ° 4 

Horn- 2. Hornblende mixed with Felspar.—This species con- 
biende _ tains two subordinate ‘kinds ; se first is, Greenstone, 
mixed with the second Greenstone-slate. : i 
er (1.) The Greenstone comprehends the following va- 

rieties : Common Greenstone, Porphyritic Greenstone, 
Greenstone-Porphyry, and Green Porphyry. 

Ai 

Common 

horn- 

blende- 
rock. 

and lastly in, clay-slate.,... In mica-slate, «but «more 
ticularly in gneiss, the beds are fewiand Prone. 17 

{ is the newest of the primitive traps. 
It occurs in great 

tries, as Sweden, it is said to. form ranges of hills, Tis 

‘mining A 
. in'Sweden, are also.in greenstone-slatéssoo> 

OGY. 
a. Common Greenstone is a granular aggregate of Geognosy. 

hornblende and felspar. b. Pleplgritio uaa is 
the preceding kind including large crystals of fel~ 
spar, and consequently having a porphyritic structure, 
¢. Greenstone Porphyry. In this variety the granular 
basis, which is with. difficulty distinguishable, includes 
crystals of felspar,..It is the Black Porphyry of, the 
ancients... d. . Green. Porphyry. » In. this variety. the 
granular nature of the basis is no.lo1 visible to the 
naked, eye; it appears uniform and- simple; -has a 
blackish. green or, pistachio green colour, and includes 
crystals of compact felspar. . It is the Porfire verte, or 
antique green porp of antiquaries. The Variolite 
probably belongs to the green porphyry. , 

Greenstone appears sometimes: stratified. Its dif- 
ferent varieties first appear in gneiss, then in mica-slate, 

whereas, in clay-slate, they are numerous: and of ‘great 
magnitude... It probably, in some instances, occurs:in 
an unconformable and. overlying. position, and hence 
may be sometimes considerably newer than clay-slate. 

It occurs abundantly in this. country, Thus the clay- 
slate and mica-slate that: form so great a portion of the 
country. extending from Loch, Lomond,, by Callender; 
Comrie and Dunkeld, contain numerous beds of green- 
stone.; and there, as is the, case in all other countries, 
the clay-slate contains more numerous and larger beds 
than the mica-slate.. It)is.also yery,abundant: om the 
continent’ of _Europe, as; Norway, Saxony;: Bohemia, 
Serie. Thuringia, Hungary, the Alps of Switzerland, 
and Savoy. ~~. | 7 

(2.)..Greenstone-Slale is composed of hornblende and Green- 
compact felspar, and has a distinct slaty structure.. The stone 

arin general is rather more abundant than the 
e.. It sometimes contains scales of mica, - 

1 

very metalliferous. . The celebrated mining district.of 
Gersdorf, in.Saxony,, is situated in’ this rock.) The . 

ing district of Rudolstadt in Silesia; and of Adelfors: 

3. Hornblende mixed with Mica-—This.is an intimate porn. 
mixture of hornblende. and felspar,: that includes scales biende 
of mica... It occurs,.in beds,.in. gneiss. and-mica-slate, » ae wit 

. . ‘Tin deme eboney wee aie TDICA. 

VIL. ‘Serpentines: 15: er 

é aos : naoliz2a aeetoll 
> 4 * © Sérpentin. Werner, SSI eof uy not 

py Serpentine: —Kirwan, . 

- +. Serpentine Jameson, os co 
Ceca Babentnie TOCROMBE: 5 ion wt weiid item pea wii 

1. Minerals imbedded in it.—It is to the eye a greeti Co- Minerals 
loured simple mountain rock, of which a description will embedde 
be given in our account of Simple Minerals. It frequently  #*- 
contains accidental minerals, or is indeterminately mix- 
ed with another.mineral. . Of the latter only one in- 
stance is aes It. is ie sHiainae of ppentons and 
serpentine, forming what is de verde an« 
fees The accidental mixed minerals are common tale, 
indurated lithomarge, steatite, common asbestus, ami« 
anthus, mica, schiller-stone, native magnesia, magne- 
site, meers¢haum, actynolite, cae z Ry phase 
diallage, pyrope, opal, chrysoprase, hornstone, amethyst, 
sae: Phi oy ar crystals. . { 

2. Subordinate beds—The only beds it ‘contains are gubordi- 
limestone and euphotide. nate bedss 



Geognosy. 3. Stratification.—It is scarcely ever stratified, and 
“——"_ when»traces of stratification do appear they are very 

tion. Metalliferous minerals.—It always contains magne- -f it s 

‘Metallife- a either in imbedded rd and masses, or in 
rous mine- 
silo. small veins, and these are sometimes so considerable as 

to be worthy of being worked as mines. There are 
> mines of this descri in the Alps. The chromate of 

eres fs Seibajiistsiech vebacd iu'tsoiarte,ocsuea dlesdiabehoerl tied 
- in inibedded masses and in veins in this mountain-rock, 

in the Shetland Islands, and at Portsoy. On the con- 
tinent of Europe, in Provence, and in Stiria, and 
in the New World in the United States of America. 
With exception of iron, this rock contains but few me- 
talliferous minerals; Leathe ae ate O8 pepene” 
in Bohemia, it contains so much galena, that a mine is 
established in it, and in Cornwall, and in the Shetland 
Islands, it contains native copper. o ‘ 

Formation. 5, Feat See m beds and mountain 
masses in gneiss, mi ate, and clay slate. 

Decompo- 6. te sa mye mpage fete the weather, its 
sition. surfice | és earthy, and the colour from 

green to ochre-yellow, owing to the change 

ian rocks, it is inimical to ve- 
ition. . The mountains of which it is composed, are 

| Sac sp bleak ; and ‘thi¢ nakedness, joined to the 
sombre colour, gives a dreary and monotonous aspect 

Constituent Parts.—It is a com of uri 
ent parts and diallage, and these two apomgeme poate en 

termixed, with talc, hornblende, actynolite, garnets 
ins of } , &e. } 

Geographi- Geographical distribution. —It occurs along with ser- 
A dete Sete wet in Commeell , 

found it abundance in Norway, even‘as 
far parth as the North Cayo, and id hes boon wast owithy 
in Germany, Switzerland, and Italy. 

I 
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Von intermixed with it. | 
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Uses.—When cut and polished, it presents a very Geognosy. 

beautiful surface, hence it is much esteemed in some a 
countries, as Italy, as an ornamental stone. The nero ~** 
di prato, verde di prato, granilo di gabbro of the Italians, 
are either varieties of euphotide, or serpentines with 
disseminated metalloidal diallage. 

TX. Porphyry. 

Porphir.— Verner. 
Porphery.— Kirwan. 
Porphyry.—Jameson. 
Porphyre—Brochant and Daubuisson. 

1. Name.—The Grecian word from which the name Name. 
porphyry is derived, signifies red; hence the name of 
the formation is borrowed from that kind, which is de- 
nominated Antique Red Porphyry. It is worthy of re- 
mark, that red, or colours bordering on it, or passing 
into it, prevail in rocks belonging to the porphyry for- 
mation. 

2. Composition and varieties.—It is a compound rock, Composi- 
having a basis,-tn which the other cotemporaneous con- tion and 
stituent parts are imbedded, either in the form of Ytietic® 
grains or crystals. Neither the base nor the imbedded 
parts are always of the same kind. On the differences 
of the first, the distinction of the different kinds 
of porphyry. ‘The base is sometimes claystone, forming 
elaystone porphyry, hornstone forming hornstone pore 
phyry, compact felspar forming felspar porphyry, pitch. 
stone, when it is named piichstone porphyry; and if it con- 
tains much hornblende, it has been named sienitic por- 
plyry. The imbedded parts are most commonly felspar 
and quartz, which are usually more or less perfectly 
crystallized. The quarts is usually crystallized, and in 

to most serpentine yce double six-sided pyramids. The felspar crystals are 
Geographi- 7. Geographical distribution—It occurs in great beds broad six-sided prisms, but usually very indistinct. The 
exidistri- jin the Shetland islands ro Bg gneiss, mica-slate, felepar is more or less fresh, sometimes even glassy, 
wution. —chlorite-slate, ne S gs i in beds at P in sometimes completely disintegrated and earthy, or only 

i , trap-ro i te, in white specks. The and magnitude of these 
i ; ire ; in ‘Inver- mixed parts, of quartz and felspar, modify the 

shire, undantly e of the diferent kinds of porphyry very much. 
in Cornwall in E Geek Usk Baekia? Chai imes oue, sometimes the other, but more fre- 

_ It is very abundant in the Alps, in beds often of quently ‘beth occur together, and along with several 
enormous thickness. It also occurs in the Pyrenees, other ininerals which are less frequent, as crystals of 
But not'so frequently as in the Alps, ‘It is frequent in hornblende and mica, The basis and the mixed parts 
the mountains of ia, Saxony, the Fichtélgebirge, of the porphyry also-differ in colour and several other 
&e. igi enn bn gs: ; ies. 1t sometimes contains chalcedony and agate, 

It is common in the mountains: 6f the'United States which are in massive pieces,.or in small layers or plates. 
of America. It occur’ imthe mountains of Valentiana Further, there. sometimes occur balls of a greater or 
in Mexico, where-it alternates: with beds of'sienite, pri- less size » in clay-porphyry the centre of these balls is 
mitive-trap, and clay-slate ;-and in theisland of Cuba chalcedony, but their exterior is hornstone porphyry ; 
it is associated with sienite, © but in pitchstone-porphyry, these balts are composed of 

Dees. 8. Uses.—It is cnt and polished. and. used as an or. & particular kind of conchoidal-hornstone, but the centre 
stone, : Beleza recious and com- 

. r ed * mon opal, and these are’ ei isseminated throu 
E ane ; it, or traverse it iv the form of very small veins,» en 
Euoh, rr ae mk : ~ 3. Structure. P. is seldom stratified;. and Structure. 

tao of the Taken when it is stratified, the strata are very’indistinet. ~ It 
Diallage Rock of oti’ is usually either massive, and merely traversed by nu- 

merous accidental rents, or di in distinet- concre- 
tions, which are tabular and columnar, or they are glo- 
bular, and these, again, are, composed of concentric 
lamellar concretions. ~ ie f yo 
* 4. Foreign beds-—It contains few foreign beds, with Foreign 
exception of granite, gneies, and raga which are beds. 

‘ of the examples of pers 
phyry with foreign beds, is that given by Bendant, who 
describes three different sorts of ede in the sienitic 
porphyry, in the environs of Schemnitz in Hungary. 
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Geognosy. These are, 1, Small beds of mica-slate that alternate 
—_~’ with small granular sienite. 2. Beds of quartz. 3. Beds 

of compact limestone impregnated with steatite, and in- 
termixed with ntine. 

5. Metalliferous minerals.—It contains many metal- 
liferous minerals. They occur more frequently in veins 
than in beds ; but as the porphyry is seldom stratified, 

and as the surface of superposition, is not often seen, it 

is difficult to determine to which of the two kinds of re- 
penne they belong. The richest mines at present 
nown, those of Mexico, are situated in enormous veins 

that traverse sienitic porphyry. The mines of Hungary, 

the most considerable on the continent of Europe, are 

situated in the same kind of porphyry; and it would 

sere that the famous mines of Cyprus, so much ex« 

tolled by the ancients, were also in porphyry. The 

numerous veins of lead, copper, and silver, worked at 

Giromagny, in the Vosges, are in a porphyry tract. 
6. Formations.—Porphyry occursin im ed masses, 

—_ and yeins in granite, gneiss, mica-slate, and clay~ 
slate. 

7. Form of mountains.—They are often conical, some- 

times like truncated-cones, or appear dome-shaped." 

8. Geographic distribution.—It occurs in the Shetland 
islands, in several of the Hebrides, and on’ the main- 

land of Scotland, in Sutherland, Ross-shire, Inverness 

shire, Perthshire, &c. In England it is met with in 

Cornwall, and in other districts. On the continent of 

Europe, it occurs in Sweden ; it forms a part of the 
Vosges, and rises in mountains in the granite district of 

Forez, alsoin France. It has not been met with in the 

Pyrennees, nor is it mentioned as occurring in the Alps 

of. Switzerland, nor in the northern side of the grand 

chain of the Alps, but it occupies a considerable tract 

on the southern side, from the lake of Como to Carin- 

thia and Carniola. . It appears, although not very abun- 

dantly, in Silesia, Saxony, and Thuringia, and forms 

extensive tracts in Hungary. It abounds in some dis- 

tricts in Upper Egypt, Siberia, and in North and South 
America. 

Uses.—It was formerly used extensively in ornamen- 
tal architecture, and. is still worked in ‘considerable 

quantity as an ornamental stone, in Elfdal in Sweden, 
where there are considerable quarries of porphyry. 

Metallife- 
rous mine- 
rals. 

Forma- 
tions, 

Form of 
mountains. 

Geographi- 
cal distri- 
bution. 

Uses. 

X. Quartz Rock. 

Quartz fels— Werner. 
Quartz Rock.—Jameson. 
Quartz en Reche.—Daubuisson. 
Quartzite.— Brongniart and Bonnard. 

1. Characlers.—Quartz occurs not only as an essen- 

tial constituent part of granite, gneiss, and mica slate, 

and disseminated in beds and veins in these rocks, but 

also in mountain masses and mountains. Quartz-rock, 

properly so called, is generally of a white colour, and 

sometimes reddish or bluish. It has a granular struc- 

ture; the concretions vary from the smallest size visi- 

ble to the naked eye, to that of an egg, or even larger ; 

or it is compact. It frequently contains grains of fel- 

spar, and also scales of mica. When the felspar and 

mica increase in quantity, it passes into granite, or into 
gneiss, when only the mica into mica slate. 

Structure.—It occurs either distinctly’ stratified, or 
massive, and without the stratified structure. 

2. Metalliferous Minerals.—It often-contains dissemi- 
nated iron pyrites, and occasionally lead-glance, copper= 
pyrites, and blende. 

Characters. 

Structure. 

Metallife- 
rous mine- 
ral. 

MINERALOGY. 
3. Form of Mountains.—Mountains of quartz-rocks Geognosy: : 

are often conical, sometimes even peaked, or they are 
crenated. ~ 
4, Geognostic Situation.—It occurs-in beds and moun- tic 

tain masses, in ite, gneiss, mica slate, and clay situation, . 
slate, and rent, srve a oxvaia degree i with P 
most of the rocks of the primitive series. 

tena fo gms Distribution.—It abounds in many dis- Geographi-- 
tricts in Scotland, as in the islands of Jura and Isla, the °! distri— 
Shetland Islands; on the mainland, in Sutherland, “°™ 
Caithness, Inverness-shire, Argyleshire, &c. 

Form of 
‘mountains. 

Crass II. Transition Rocks. 

Ubergansgebir e.— Werner: 
Transition Rocks.—Jameson. | 
Terrains Intermediaires.—Daubuisson. 

The rocks of the pore class, as already remarke- 
ed, are distinguished in a general view by their highly, 
crystalline structure, and want of petrifactions, or fos- 
sil organic remains, In some countries we observe 
resting upon them, and even alternating with them, a 
series of rocks, of which clay slate is a predominati 
member, having less of the crystalline aspect, an 
which. contains fossil organic remains. Werner consi- 
ders this set of rocks as interposed between the grand 
series of primitive. and secondary rocks; and that, al- 
though it occasionally alternates, on the one hand, with 
the primitive, and on the other with some members of 
the secondary class, still its characters are so well mark- 
ed, that he views it as a distinct class, to which he 
gave the name Transition, from its forming, as it _ 
were, the transition or passage from the primitive to 
the secondary rocks. Although some mineralogists have 
abandoned this view, and now e the transition 
rocks along with those of the primitive or secondary 
classes, we are still inclined to consider them as. de- 
serving a separate place in the geognostic system. It 
is true, that the transition rocks are but a continuation 

of the primitive, and, on a general view, might with 

propriety be considered as a portion of that series ; but 
their imbedded fossil. organic remains, less crystalline 
aspect, and particular rocks, such as greywacke, appear 
to characterise them, if not as a distinct class, yet as a 

separate group in the grand series. of rock formations. 

The following are the rocks of this class : 

1. Grey-wacke. 
2. Transition limestone. 
3. Granite and porphyry. 
4, Gneiss, mica-slate, &c, 
5. Serpentine. 
6, Quartz-rock. 
7. Red sandstone. 
8. Transition-trap. 
9. Gypsum. 

Grey- 
wacke. I. Grey-waoke. 

Grauwacke.— Werner. 
Greywacke.—Jameson. . 
Traumate.— Daubuisson. 

' Psamite.—Brongniart. 
*  Breche, Poudingue, and Gres, of some French 

geologists. 

Composition.—It is composed of an or other Composi- 
portions of quartz, felspar, Lydian-slate, and clay-slate, tion. 
connected together by means of a basis or ground of 4 



Geognosy. atate of clay-slate, which is often hi; impreg- 

ee eee in nae eoaaeee 

degree of hardness. The imbedded portions vary in 
size, but seldom exceed a few inches in breadth and 
thickness. When the imbedded portions become very 
small, the rock assumes a slaty structure, and forms the 
Grey-wacke slate of geognosts. When the grains al- 

. 4 entirely di . and the rock is principally 
ofc Soar sof is named transition ran 

This clay-slate elo me a much more y as- 
‘the varieties found in the primitive districts. 

of granite, porphyry, 
A pape Head, soe 
without a basis sa Segue 
Common Ww: not occur so ently as 

eas eos al transition clay-slate. 3 
“Subordi- dinate beds.—Transition -slate, and - 
‘nate beds. wacke, contain occasionally different kinds of in 

subordinate beds, or in veins. The following are the Sool of these: 

“Quartz. we ee pr cckaid ini beds tadiohdatooman had 
ee eevee ai ens womens quently. 

Talc. 2. is mineral occurs in imbedded masses, 
and in layers in transition clay-slate. There is a fine 
example of it in the clay-slate of Glaris, in Switzerland, 
which is for the petrified fishes it con- 
tains. 

seam Whet slate.—This mineral forms beds in the clay- 

tine. . ine—Beds of tine, often of t 
i thickness, soa and of considers Je extent, occur diang with 

transition clay-slate. 
a Lydian stone.—Beds of this rock occur in clay- 

. and clay-slate, often larger 

6. Alum slate—This rock is clay-slate impregnated 
with’carbon and sulphur. The ealphor is either com- 
bined with the carbon, or united with iron, forming iron 
pyrites. On exposure tothe weather the sulphur be- 
comes oxygenated, is converted into sulphuric acid, 
which acts on the alumina of the slate, thus forms 
a sulphate of alumina. : 

7. Drawing slate, or black chalk.—This also is clay- 
slate, but alate, or more highly im with carbon than 

+ the alum-slate. When soft it is cut, and forms crayons 
for sketching. 

8. Glance coal—This mineral occars in beds subor- 
dinate to clay-slate and greywacke, which sometimes 
contain vegetable i Of this, there are ex- 
amples in Switzerland and in the kingdom of Saxony. 

9. Compact felspar—Beds of this mineral occur in 
the transition clay-slate and ~wacke of Dumfries- 
shire, and along with rocks of the same description in 
France, Italy, and i. 

10. Greenstone.—This rock is met with in the tran- 
sition ranges in the south of Scotland, and in similar 
mountains on the continent of Europe. 

11. Vegetable remains-—Transition clay-slate occa- 
sionally contains vegetable impressions, particular] 
those varietion which’ are associated with glance onl. 

ites, t ; 

tion, and hysterolites, which are, in some degree, 
racteristic of this formation, and which appear to be 

4 
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the nucleus of the terebratuliles valvarius and paradox. Geognosy: 
us. It sometimes also contains turbinites and camites, ““V—" 
But the rarest and most interesting of the animal re- - 
mains which occur in transition clay-slate, are those of 
Jishes, of which there is an instance at Plattenberg, two 
leagues south-east of Glaris, in Switzerland. — This 
fact is stated by several geologists, but we are of opi- 
nion, that it has not been fully proved that the s 
of Plattenberg are truly transition. 

Metalliferous Minerals.—Ores of various descriptions, Metallife- 

abound in -wacke and transition clay-slate ; thus rous mine- 
the lead mines of Leadhills, and of Wanlockhead, are ™!s- 
situated in these rocks, and the same is the case with 
the productive lead-and silver mines of the Hartz in 
Hanover, of ay re in T: Ivania, of Brittany 
in France, and of Guanaxuato Zacatecas in Mexi« 
co. 

Geographical Distribution —Grey-wacke and transi- Geograpbi- 
tion clay-slate abound in all the mountain ranges to cal distri- 
the south of the Frith of Forth, are alse frequent to tion. 
the north of the same boundary, and are widely distri- 
buted in England. On the continent of Europe they 
form a principal feature in the mountains of the Hartz, 
extend throu gh Switzerland and the Pyrennees, and oc- 
cur in vast abundance both in North and in South 
America. 

II. Transition Limestone. 

ngs Kalkstein.—Werner. 
Transition Limestone.—Jameson. 
Calcaire Jntermediaire.—Daubuisson. 

1, Characters.—This limestone is in general more Characters. 
compact than that met with in decided primitive dis. 
tricts; yet it is not always so, for it occasionally occurs, 
is coarse granular or highly crystallized. Its frac. 
ture is, in general, splintery, usually combined with 
very minute foliated, and is translucent on_the edges. 
It varies very much in colour. It is often black, 
and frequently many colours occur together, these 
forming what are termed variegated marble. Many 
of the varieties are traversed by small cotemporaneous 
veins of calcareous spar. Most of the ornamental mar- 
bles used in architecture belong to the transition class, 
while the statuary marbles are of primitive, and the 
coarser marbles of secondary formation. 

2. Subordinate Beds and Imbedded Minerals.—(1.) Suberdi- 
Lydian Stone—I\t_occurs abundantly in the bitu- nate beds 
minous transition limestones in the north of France, *"4 imbed- 
where it is disposed, either in irregular masses like flint pa ae 
in chalk, or it forms small plates or tables, or it alter- Lydian 
nates in beds. The same disposition is met with in the stone. 
transition limestones of the Pyrennees, Alps, &c. 

(2.) Mica occurs disseminated or in layers, and some- Mica. 
times _——— with talc or steatite. 

(3. ariz.—It occurs disposed in veins, beds, or Quartz. 
Seocsnncel, ond scone the form of rock cry- 
stal. 

(4.) Pyrites —This ore is generally denominated, _Pyrites. 
46: roms Tronstone—Occurs in vals and beds, ay 
ee Kamp meio. Sc joe | black transition limestones jron 

are impregnated with carbonaceous matter, which ‘. 
is ptm vm accumulated in partieular points, and thus ay 
forms imbedded masses of ce-coal, of which there 
are examples in the north of France 

8. Petrifactions—Fossil organic remains occur but Petrifac- 
rarely extensively distributed in this rock, but are tions. 
sometimes aeandottly accumulated in particular situa- 
sions. Petrified madrepores, millepores, orthoceratites, 

Trafisition 
limestone. 

n 
stone. 
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Geognosy., and. terebratulites, are the most frequent, and along 
““\~" _~with these are some entrochites, encrinites, turbinites, 

ammonites and belemnites, 
4, Geographical Distribution.—It occurs, in Scotland, 

near the Crook, on the road to Moffat, and in other quar- 
ters both to the south and north of the Frith of Forth, On 
theContinent, itoccursat Christiania in Norway ; inmany 
places in the Hartz, as at Blankenberg, where there are 
extensive marble quarries, which afford a marble equal 
to that named rosso corallino ; in Italy ; in the country 
of Bareuth, in Saxony, where there are several beautiful 
varieties, one of.a black colour, with fragments of entro~ 
chi, which nearly resembles the nero d’ Egiito of the Ita- 
lians.. Werner remarks of this petrifaction, that it oc- 
curs most frequently in black marble, while petrified 
corals are most common in those of a red colour. In 
the south of France, and in the Pyrennees, it is a very 
abundant rock ; while in the north of France it forms 
a part of the great transition zone which extends from 
Flanders to the Hartz. The north side of the Alps, 
from France to Hungary, is bounded by an enormous 
deposite of this limestone. 

III. Granite, Sienite, and Porphyry. 
Granite, These rocks, which are so nearly allied to each other, 

. sienite, and oeeur in considerable abundance in some districts where 
PerphytY- the predominating rocks are greywacke and clay-slate. 

The nearest point to Edinburgh where these rocks occur 
is Fassneyburn, about 12 miles from Haddington, where 
transition granife, and-porphyry, and_also sienite, are 

‘met with. These rocks are also found in Galloway, 
and in other parts to the south of the Frith of Forth, 
To the. north of the Forth we may. mention the vicinity 
of Macduff in Banffshire, as an example of transition< 
granite. On the Continent, one of the most striking dis- 
plays of these rocks occur in the vicinity of Christiania 
in Norway, where the following arrangement was de- 
tected by Von Buch and Hausmann. 

1. Gneiss. 2. Transition clay-slate and limestone. 3, 
Granite. 4. Clay-slate and limestone. 5. Greywacke 
slate. 6. Flinty slate. 7. Sandstone. 8. Sie eh 9. 
Granite. 10. Sienite, with imbedded crystals of zircon. 

In this series the gneiss is the undermost, while the 
zircon-sienite forms the uppermost bed of the ‘series, 
The limestone, in some places, is white and highly crys- 
tallized, and contains tremolite, epidote, garnet, blende, 
&c. but more frequently it is black and compact, and 
contains orthoceratites, some feet in length, along with 
pectinites, chamites, trilobites, &c. » 

Similar arrangements have been observed in other 
parts of the world. 

1V. Gneiss, Mica-slate. 

Gneis, These rocks occur in small quantity, associated with 
miea-slate._ greywacke and greywacke slate, in the alpine land to 

the south of the Frith of Forth, and even in some dis- 

tricts to the north of the Forth. . An arrangement of 
the same description is described by Brochant as exist- 
ing in Switzerland. ; 

V. Serpentine. 

Serpentine. In some districts in the Alps, serpentine occurs in 
beds in transition rocks. 

VI. Quartz-Rock. 

Tt occurs in beds and in mountain masses, along with 

Geographi- 
cal distri« 

bution. 

uartz- 

< 20 clay-slate and greywacke, not only on the Continent, 

but also in this island. 
VII. Red Sandstone. 

Red sand- . This rock, which is very nearly allied to quartz-rock, 
stone. 
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series, 

‘tains particles of cale spar, scales of mica and talc, 

occupies the same position as that rock in the transition Gengnos 

VILL. Transition Trap. 

U pp.—Werner. 
Transition Trap.—Jameson. 
Amphibolite.—Daubuisson, ym 

The transition trap-rocks are am gdaloid, stone, Transiti 
and basalt, These occur fahads ant inim edded ape te imp 
in Dumfries-shire, and other transition districts'in the 
south of Scotland. In England they occur in beds 
along with the alpine limestone, as in Derbyshire and 
other districts, In Ireland it forms beds also ina limes 
stone which appears to belong to the transition series, 
The trap-rocks of Oberstein; on the Rhine, of Voight« 
land, also belong.to the transition class... 

1X. Gypsum. ) 
Transition gypsum, according to Brochant, is ge- Gypsum. 

nerally white, very fine granular or compact, and con- 

and portions of rock-salt and of 
the m of Pesey to this class ; also that of Brigg in 
the is, which is covered with a granular micaceous 
limestone, and also the ser ‘in the Val-Canaria. 
The transition clay-slate of Salzburg also contains beds 
and imbedded masses of gypsum. M. Von Charpentier 
is of opinion, that the ne gypsum of Bex is six 
tuated in beds in a transition limestone. 

sulphur. He refers 

Crass III. Sgconpary-or Frerz Rocxs. 

Fleetz gebirg’.— Werner. : . 
Secondary, or fleetz rocks.—Jameson. an 
Terrain Secondaire.— Daubuisson. 

Secondary rocks, in the regular succession, rest on Secondary 
those of the transition class ; and sometimes the older or floetz 
rocks of the series, alternate with clay-slate and other "cks- 
members of the preceding class, They are less crys- 
talline than primitive and transition rocks, and are 
particularly characterised by the number, variety, and 
abundance of fossil organic species which they contain. 
The principal secondary rocks are, sandstone, limestone, 

psum, and trap. 
We shall now describe the different formations of these 

sandstone, limestone, gypsum, and trap rocks, begin- 
ning with sandstone. > > 3 

1. Sandstone. f 
This rock is formed of angular or roundish grains Sandstone, 

of different minerals connected together by means of 
a basis or ground, or immediately joined without an j 
basis, When the grains are not larger than a hazel- a 
nut, the compound is simply named sandstone, but 
when they exceed that magnitude, they are deno- - 
minated conglomerate, if the masses are roundish ; 
but breccia, if angular. Sandstone is divided into 
three kinds, named ‘siliceous, argillaceous, and marly or 

calcareous. In the siliceous kind, the particles are con- 

nected by a ground or basis of quartz; imthe argillaceous 
by a'basis of clay, which is sometimes highly impregnat~ 

ed with red oxide of iron, and’ gives ’a red cast to ‘the 

whole rock ; and the particles in the marly or calcareous 
kind, are set ina marly or calcareous basis. 

The following are the formations of sandstone : 

I. First, or red sandstone, with the coal formation. 
II. Second, or variegated sandstone. : 

IIL. Third sandstone, or quartzy sandstone. 

IV. Fourth sandstone. formation. 



I. Red Sandstone; or Old Red Sandstone, 

Red sand- CElter, rother Sandstein.—Werner 
atone. Old Red Sandstone.—Jameson. 

Rothe-todte-liegende.—German Miners. 
Gres Ancien.— Daubuisson. 

1. Characters.—The predominating colour .of this 

rock is reddish-brown ; but some varieties are and 

others white. It occurs in the form, not only.of 

~ ut also of conglomerate and breccia. _The.grains in 
the sandstone are princi 
termixtures of felspar, flinty slate, and scales of mica ; 

the roundish a a in the conglomerate and 
ul 

ry, sienite, quartz-rock, 

felspar, 
brescizs, ‘The basis is, sometimes hi y impregnated 

and then itis very hard ; and, in other va- 

rities, it has a a ic character. 
2. Subordinate { and Veins. —It contains beds and 

this formation, although it frequently alternates. with a 

pc which contains ——, oye Se 
other similar organic uctions.. But petrified 

vegetables ace not so. uncommon, and these are generale 
ly.of teanks and beanchies of tress belenging, tp the soo 

ed by their nocotyledonous class,,as is prov ing com- 
a simp!e lopgitudinal fibres. without concentric 
rings, 

Metallife- 4. Metalliferous. Minerals.—The , principal metals 
fous mize- found in this formation are iron, oe The 
a iron ores.are.the brown and.red.; the copper ores, ‘py- 

pe and. blue. copper; and. the: lead, galena or lead 
glance.. 

countries on the continent of Europe.— 
6. Geographical Distributson._It forms considerable 

tracts of country in by 
Observation—The transition red sandstone, which is 

va connected with quartz-rock, is often.so nearly.allied.to 
the present formation, that it is doubtful if they do not 
belong to the same ceries, -- 

Coal Formation. 
Coal-measures, or coal field —English miners. 

i w— Werner. 

Terrain howiller.—Daubutsson.. 
Terrain a charbon de terre-—Older French’: 

Geologists... - 
forma- This very interesting and i formation con- 

ion sists of a considerable number of different rocks: ‘Lhe 
following ‘may be enumerated: 1. Coal: 2. Slate. 3. 
Sandstone. 4. Quartz-rock. 5. Limestone. 6. Tron- 
stone, 7. Clay. 8. Trap. 9. ite. - Of these 
rocks, the most frequent are, the slate, iron- 
stone, and coal ; the others, from their comparative ra~ 
rity, may be viewed as subordinate members of the for- 
mation. 

1. Coal.—-Two species of coal are found in this for- 
mation, viz. black coal, and glance coal, or blind coal ; 
the former has a resinous lustre, and is bituminous, 
and burns with much flame and smoke; while: the 
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ly. quartz, with occasional in- 

-quantity, it passes into sandstone, It 
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other is not’ bituminous) has a'metallic histre; and burtts 

without flame and smoke: * 
This mineral; whether black’ coal, or glance coal, 

occurs only in beds which varyin thiekhess ‘from: a 

few inches to several yards; and) there'are rare\instan- 
ces of their attaining a thickness of three hundred feet, 

as in the vicinity of St. Aubin, im Ronergue; but in this 

~Geognory. 

‘case, the coal is disposed rather in enormous imbedded 
“masses, or kidneys, than-in true beds. ‘The thiekriess 
of the beds often continues wonderfully regular fora 

extent; but in others; they contract and-expand . 

in the line of direction ; so'that)-in the course’ of tlie 

same bed, the thickness will vary from an ineh*to se- 
veral yards. 

2, Slate-—Under this head, we include bituminous State. 
shale, slate-clay, and  flinty ‘slate: 

a. Bituminous Shale.— This mineral is clay, ‘more'or Bituminous - 

less i ated’ with coally matter; ‘of a black» co- Shale. 
lour, with a slaty fracture, and affording a shining re- 
sinous streak. It’ frequently contains: impressions of 
reeds and ferns. It passes into coal, is frequently in- 
termixed with it, or alternates in beds often of consi- 

— magnitude, with the other rocks’ of the cou) for- 

ma 
b. Slate Clay —This rock is: of a y oF black’cd- giate Chay,- 

lour, with w slaty ‘fructore, "and cords a” grey” dull : 
streak, It°sometinres contains’ scales of mica, and grains 
of quartz and felspar’; «and» when these’ inerease ‘in 

tains pressions; which pal yet etable im ions; which are’ i oO! 
ferns <abveuthi ihe Thasabnpencahaley it? recat 
in beds of various magnitudes, with the other rocks of 
thie coal formation. ' 

c. Plinty SlatemThe’ slate-elay is'sometimes highly Flintystute. 
Se with’ silica, and ther it is’ very hard’ and ~ 
peor ew king, and passes irtto the mineral named Flin- 
ty - Imbedded masses, and beds of flinty slate, 
occur in the 'slate-clay, and occasionally associated with 
other members of" the coal formation, 
4 Sandstone—The predominating minetal: in this sandstone- 
sandstone is quartz, in granular concretions, which is 
‘variously ee with flinty’slate, felspar, mica, 
and portions of different species of rock of the’ primi- 
tive species ; all of which ‘are connected to- 
gether by a basis or cement of a grey-coloured’ and . 
earthy aspect. Sometimes the’earthy basis is'wanting, 
when the grains are joined , in thé same man. 
ner as in granite, and other rocks of the same descrip. 
tion. The constituent parts are ‘sometimes’ so large as - 
to form conglomerates and breccias ; but generally they 
are small, and when much intermixed with clay, pass . 
into slate-clay; and then’ they contain more vegetable - 
im jons thar usual. 

4. Quar!z.—This mineral; in the form of quartz-rock, Quartz. 

Li hea echamel compact 5. Limestone—A grey-cok Co limestérie 1; 
sometimes occurs in considerable beds, in‘ coal-fields, es 
and alternates with the various rocks of ‘the formation. 
In some districts the limestone is abundant; in others 
it is pono! Popdey «4 it isentirely wanting. It’ oc- 
curs’ in near Edinburgh, and in those 
in the north of En , 

6. Iron Stone:-—This iror-stone; which is sometimes ron-stone. 
carbonate, sometimes hydrate of iron, occurs in beds that 
alternate with , or bituminous sliale, or it is 
pes in balls and lenticular masses, either irregas 

y, or im’regular rows in the strata. It is’a very 
abundant mineral in most of the coal-fields’in: 

al De 
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Geognosy. and England, and affords nearly all the iron of com« 

Clay. 

Trap. 
- 2 

Graphite. 2 

Arrange- 
ment of 

the beds in 
the coal 

formation. 

merce produced in Great Britain. 
7. Clay.—The different kinds of fire-clay, so well 

known in the arts, occur in beds in the coal formation. 
8. Trap and Porphyry.—Different species of these 

rocks are met with in the coal-fields of Scotland, and 
of other countries, We have observed the following, 
viz. Greenstone, Amygdaloid, Basalt, Trap-tuff, and 
porphyry, in beds and in veins varying in magnitude 
and extent. | , 

9. Graphite, or Black Lead.Beds of graphite occur 
but rarely in this formation. 
this arrangement in Ayrshire. 

Arrangement of the beds in the Coal Formation,— 
Although no very regular arrangement of the beds 
occurs in this formation, nevertheless it has been re- 
marked that in some districts beds of coal are general- 
ly contained in the slate, and that as we recede from 
the coal the slate becomes coarser and coarser, and ‘at 
length passes into sandstone ; in others, the sandstone 

‘most generally forms the floor, while the roof is of slate : 

Identity of 
eharacter 

of the for- 
mation in 

different 
countries. 

Stratifica- 
tion. 

Situation. 

- dred yards to many miles in extent. 

Dikes. 

degree, are the trap and porphyry rocks. 

and in others the coal is covered with trap or lime- 
-stone, or rests upon these rocks. 

In many coal-fields the beds of coal and their accom- 
panying rocks are frequently repeated in precisely the 
same order, and in nearly the same thickness. 

The number of beds of coal superimposed on each 
other in the same field is very considerable, At New- 
castle, twenty-five beds have been penetrated in sink- 
ing pits. . The hill of Dutweiler in Saarbruck, con- 
tains thirty-two beds; at Liége, there are sixty beds, 
and at Anzin more than fifty. 

Identity of Character of the Formation in different 
countries.—In Scotland, the predominating and cha- 
racteristic members of the formation are sandstone, bi-« 
.tuminous shale, slate clay, clay ironstone, and coal. 
In England we find in all the coal-fields precisely the 
same sandstones, slates, ironstones, and.coals, as in 
Scotland ; and the same is the case in all the coal 
mines of France, Germany and America. Everywhere 
we meet with the same rocks, the same vegetable im- 
pressions, and the same general arrangements of the 
different rocks of the formation. 

Stratification.All the rocks of this formation are 
) stratified, some more, and others less, distinctly. The 
_most perfectly stratified are the sandstone and slate; 
and those having this structure in the most imperfect 

The strata 
often follow every inequality of the fundamental rock 
on which they rest ; and as the surface of the funda- 
mental rock is frequently remarkably-uneven, the su- 
perimposed strata acquire a very irregular and contort- 
ed aspect. In some cases the strata do not appear 
to follow the inequalities of the fundamental rock, but 
have directions that appear independent both of the 
surface of the rock, and of the cavity or hollow, in 
which they are contained. 

Situation.—The rocks of this formation are general- 
ly situated at the foot of mountains, or in bason or 
trough-shaped hollows, which vary from a few hun- 

It seldom rises 
high above the level of the sea, and the countries it 
forms have generally a waved and soft outline. In this 
island it rests either on the mountain limestone or red ' 
sandstone, and is covered by magnesian limestone and 
other newer formations. 

Dikes.—The strata of this coal formation are fre- 
quently traversed by veins, which are composed of earthy 
minerals, and are named Dikes. These dikes are 

2 

There are examples of 
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sometimes only a few inches wide, and not many fas 
thoms in extent ; in other cases they are upwar 
one hundred feet wide, and extend for some miles, 
Their direction varies, as also their angle of inclination, 
which latter ranges from the nearly horizontal to the 
vertical position. The strata in the walls of the dikes, 
in some cases, correspond on opposite sides, while in 
others, the corresponding strata on the hanging side 
are depressed some feet, or even fathoms, so that min. 

_ ers, in working a bed of coal for example, when sto 
ped in their progress by a dike, do not find it directly 
Opposite on cutting through it, but some feet or fathoms 
out of the line of bearing of the bed. When the 
strata present such an appearance, they are said to be 
shifted. The materials of these dikes, or veins, varies, 
as appears frorfi the following enumeration of the rocks 
of which theyare sometimes formed: Greenstone, amyg- 
daloid, trap-tuff, porphyry, sandstone, and fragments 
of the various surrounding strata. The strata, Fore in 
contact with dykes, appear sometimes of a different na- 
ture from the other parts of their mass; thus beds of 
coal, where in contact with the dike, appear as if char- 
red, slate-clay hardened, and sand and lime indurated ; 
yet in the-midst of these apparently changed portions 
there occur, unaltered minerals, such as ‘calcareous 
spar, iron pyrites, and clay. ; 

Metalliferous Minerals.—The ores most frequently yyotaijj._ 
met with in this formation, are clay iron ore, and ga- ferous mi 

where nerals. lena, or lead glance. The iron ore occurs eve 
in the coal-fields of this island; but the lead-glance is 
found in quantity only in the coal-districts in the north 
of England, and in Wales. Copper, silver, and even 

Id, are enumerated among the metalliferous produc- 
tions of this formation ; and it would appear that cin- 
nabar or sulphuret of mercury, is sometimes also con-_ 
tained in it. 

Petrifactions.—Mineralized organic remains are not Petrifac- 
unfrequent in the coal-fields of different countries ; and tions. 
it is worthy of remark, that hitherto the same tribes 
and species have been met with in the coal formations — 
of Great Britain, Ireland, Germany, and France. Both 
vegetable and animal remains occur, but of these the 
former are by far the most varied and abundant, The 
impressions of plants are frequent, both in the slate- - 
clay and bituminous-shale ; and we cannot recollect a 
coal-mine where these rocks have not been foynd to 
contain organic vestiges of this description. Many be- 
long to the monocotyledonous class of plants, and are 
principally aquatic, such are the large reeds and bam~ 
boos ; besides these, we meet with numerous remains 
of ferns, and species of the genera lycopodium, equisi- 
tum, euphorbia, casuarina, ec. Impressions .of the 
branches and fruit of palms, or of vegetables resembling 
this tribe, are also occasionally met with. None of 
these plants are identical with any of the present known 
living species; and many of them have a tropical aspect. 

These vegetable remains seldom occur in the coal, 
but are abundantly distributed in the slate, particularly 
where it is near the surface of the bed coal ; and 
the most frequent remains are those of leaves or of 
flattened trunks, sometimes into coal, enclosed 
in the layers of the slate ; but in other instances the 
reeds, and other vegetables of large diameter, are up- 
right, and_are filled with clay, or with the same sub- 
stances as that im which they are contained. - 

The animal remains found in the coal formation, 
are principally of shells, and of these the most frequent 
are those which resemble the fresh water species ; such 
are the different species of mytulites. 

of —v— 
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sizin of Coal—Two opinions are entertained in 
igin and formation of coal. According 

formation. Its 

. chemical properties, pr ter hemes accompanying ve- 
‘ getable remains, which are sometimes into coal, 

_are the principal facts adduced in favour of its vegeta- 

ble origin; while its distribution in regular conforma- 
ble its occurrence in veins, and embedded masses, 
its manifold alternations and connections with different. 
strata, some of which never contain vegetable remains, 
its thomboidal structure, external characters, its con- 

am appearances which are considered as illustrating its for- 
7 mation 2s an original deposit, from a state of chemical 

E solution. 

New red or Il. New Red or Variegated Sandstone. 

variegated Bunter i ‘erner. 
sandstone. Red Grou ish Geologists. 

New Red.—. L 
New Red or Veuingotes Sandstone.— Jameson. 
Second formation de Gres, et Gres avec argile.— 

Daubuisson. : 
| Gres Bigarre—French Geologists. 

Characters.  Characters__It is small i me with an argilla- 
~” eeous, or marly basis. Its varies , be- 

Pais pie yeti aah rtm; tice the mass erin , A . name varie- 
geted, given to it These different colours 

to decomposition. is 
to the feel, and forms a kind of ful- 

ler’searth. A ‘the most common cement or ba- 
sis of this sandstone is clay, yet some beds haye a marly, 
and others a quartzy basis. 

Fi isi. i tye al i | ght rte tf i E 
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and according to- 

. ostracites ; 
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quantity, and is generally the red ore, It is either in Geognosy. 
imbedded portions, disseminated, or so minutely dif: “\—" 
fused, as to colour some of the sandstones of a deep , 
red colour, : 

4. Heavy Spar, Sulphate of Barytes.—This mineral 
occurs in veins in the sandstone. burytess 

5. Celestine or Sulphate of Strontites, This mineral Cetestine 
occurs in the clay and sandstone, in the form of veins or sulphate 
and beds, near Bristol. ; of stron- 

6. Gypsum.—lIt occurs in imbedded masses, and beds "*¢s- 
and veins, in the marl or sandstone of this formation. ©?S"™- 

7. Rock Salt.—The salt of the ee salt mines Rock salt. 
in Europe is arranged in beds, and imbedded in this 

Heavy 
spar, sul- 
phate of 

formation. 
8. Copper Ore.—Traces of copper ore are rarely met Copper. 

with in this formation. one. 
9. Coal_—This mineral occurs very rarely, and usual- Coal. 

ly in inconsiderable beds. 
10. Petrifactions.—_The most frequent 

are pectinites, pinnites, pholades, turbinites, and 
sometimes petrified wood, and impres- 

sions of leaves, , 
Geognostic Situation.—It rests upon the magnesian Geognostic 

or second limestone, and sometimes even alternates *!tuation. 
with it, and is immediately covered with the oolite for- 
mation. : 

aphical Distribution—It is avery widely dis- Geographi- 
tributed formation in England, extending, with little ©*! ¢istr- 
interruption, from the northern bank of the Tees in °°” 
Durham, tothe northern coast of Devonshire: Also oc- 
curs in Scotland, particularly in the southern division. 

III. Third Sandstone Formation. — 
Green Sand of English Geologists. 
Third Sandstone F ormation.—Jameson. 
Troisieme Formation de Gres.— i 
Quader-Sandstein.— Werner. 
Gres presque entiérement quartzeux. . 

: ee = Setied Up English geolog but 
im known, is descri ogists, 
u pre ffemect Green-sand, and pa inc ds to Mr. 
Buckland, is associated with various strata. 

Characters. —The sandstone is composed of particles Characters. 
of white quartz, which are either cemented by a calca- 
reous basis, or are united without any cement, and fre- 
quently contain scales of mica, and embedded grains, 
- portions of a green substance, of the nature of chlo- 

or ; augite. 
The quartzy particles are sometimes so arranged and 

connected, that the sandstone is as massive and compact 
as quartz, while, in other instances, it occurs in the 
state of loose grains or sand. 

It frequently contains imbedded cotemporaneous 
masses of chert, and the same mineral occurs also in 
beds ; and sometimes both the green-sand and chert are 
traversed by veins of calcedony. . 

Subordinate Beds.—Limestone of a blue and reddish Subordi- 
colour in the form of beds, is occasionally met with, and "4‘e beds. 
sometimes the limestone is also distributed 
sandstone in masses of 

petrifactions Petrifac- 
tions. 

Third 
sandstone 
formation. 

pemeca- Saaaae-praede of leaves and stems tions. 
resembling of the tree and the pine. pine 
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Geognosy- Coal... It sometimes contains beds of coal, but these 
can are in- general so:thin, as to be of no value in an, econo-. 

mical point of view. 
Geognostic Situation—It rests upon the upper oolite, G ti 

sition e and,is covered bythe chalk formation. 
Geographi- _ Geographical distribution.It occurs: abundantly in 
cal distri- » England,vas in Wilts, Dorset,»Sussex, Devon, Oxford, 
tion. oIsle,of Wight, Surrey,.&c.»And.on the. Continent of 

Europe it is met with, both in Upper and in sibnene 
Saxony. 

IV... Fourth Sandstone.Kormation. 

This formation is associated with the rocks that rest 
upon chalk, and will, therefore, be described along 
with these. 

II. “‘Secondary orFloetzx Limestone. 

‘Fhe limestones of this-series, are_more, compact and 
less: translucent: than those of the:transition-class ;.and 
further; ithey abound much more in.organic.remains of 
different kinds. The following are the) formations 

vwhich:-have been enumerated: by-authors, -viz. 
I.-First Secondary, Limestone. 

..[L)Second Secondary; Limestone. 
III. Third Secondary Limestone. 

~1V., Fourth Secondary. Limestone. 
‘Vi (Fifth Secondary Limestone. 

I, First Secondary Limestone.-Jameson. ~ 
Practiens formation du: Caleaire.Secondaire. : <Daubuisson. ; 

Alpine and .Jura,J-imestones,of German and some 

French Geologists, Mountain Limestone. of Eng- } 
lish geologists. 

Characters. —The-colours of this.limestone are grey, 
blue, and black. Its lustre varies:from-glistering to dull ; 
the fracture.is-splintery, or granular:foliated ; and it is 
opaque or .translucent, in the edges., Some.of the va- 
rieties are. stinkstone, whilethe black varieties are.those. 
known, under.the. name, /ucu/lite, and, both, these, when. , 
pounded, emit a very, disagreeable smell. 

It is, distinctly. stratified, and. the. strata, are ‘some= 
times undulated.and ‘contorted. 
_Caves.and caverns are ws unfrequent inthis forma- 

tion, nae ed keihin equently, traverse it, which 
either each, to the surface, or extend to.a.greater or 
= distance Foe ph seas and afford channels for 

spripgs.and.s: anean rivers. 
A er aatle canst ritalin cabins pakbanes 
ro) ae stone, of, Sead in, the, form. of chert, which., 
is either of a grey or black ¢o. onr,.and.very much re- 
sembles. the flint in, chalk, in the various relations, it 
ba, to the. limestone. 2 

clrifactions are not untr et ayith .in. 
geen and the Yelioying ee the Lands ie thi 
been. found i in England, viz,,,entrochites,. tubeporites, 
aa corallites,, madreporites, ammonites, , pecti=, 

beh ar eae Th KHAr € ORGS ear 
trap, toff, and, baal 8 
stqne,. slate ~clay, b i 
: hese 
ricts, parca al 

ead mines . 
the Jead. and, copper mines, 

_ Ap qneuntain, limestone. 

Fourth 
sandstone 
formation. 

Secondary 
or fletz ~ 
limestone. 

First se- 
condary 
limestone. 

Characters. 

Stratifica- 
tion. 

Caves and 
caverns. 

Chert and 

«quartz. 

Petrifac- 
tions. 

‘Subordi- 
nate beds. SC.Are, pamygdaloid, sresnifene,. 

> sandstone, ,magnes * 
inous, shale, coal, and ¢ ay. ms 

neradi—T his. for ion sn apaneyalites 
of England and in. Derbyshire, is 
in, ares of di perce ad ad Dana 

¢ Fer Dahil shite, ane situated 

Metallife- 
rous mine- 

fails. nm 
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- stone, and. therefore rests upon 

eave ,and ; this:-limestone, belong :to >the» transition 

II.. Second; Secandary..Limestone--Jameson. Second nes 

_ Erster Floetz Kalkstein.—Werner ? wonder 
limestone. 

iad tion; and, sometimes alternates..w 

_ Gcognostical, position.——In what is.called theregular Gedgnosy.. 
succession, it comes immediately after the old i 

it, eognosti-+ 

Geographical, distribution.—\t abounds: in the north Ga Position- 
of sede also.in Derbyshire; Wales, and Gloucester- ¢ai distri. 
shir butio: 
Observations.—It is said to.oceur »sometimes in. clay- ane 

slates.and, algo in the,eoal formation. |; If this-statement gions, 
be correct, then, probably the coal: paps xs red sand- 

- Magnesian limestone, of English geologists. 
Characters.—The cvlours of this limestone are yellow, 

and sometimes brawn and grey. It is pane vanes, 
granular, and glimmering or glistering. One variety is 
flexible, It contains about 20-per cent. of carbonate of 
magnesia. Its surface-is, in many places, covered with 
a poor herbage, uncommon in’ limestone, which is said 
to be owing -to the-magnesia,-which is known to be 
unfavourable te vegetation. 

Petrifactions.—Organic remains are found in it, such Petrifac- 
as madreporites, encrinites;- i, and ‘fishes. tions. 
_Geognostic Position—It, rests. mpen sthe_ coal. forma- & 

ith new red-sandstone, 
and with a,breccia, composed sof Siena: moar 

, limestone. 

1.structure, | The 
Bet agen ths y soft, mar- 
ly, and magnesian emselves con- 
at tale ga _ It forms, ‘hills. in some. places 600 

‘ Geoaraplie, Siigatipairrlt abounds. in, somedistricts Geographic 
in En thus jit extends, from, Sunderland, to Not- situation. 
fingbaD 5 the coal. formation, formation near Whitehaven lies un 
der it, and the same is,the.case-in Dexbyshir ‘e. 

III. Third Secondary Limestone--Jameson. 

Muschel Kalkstein.— Werner? 
_ Oolite of Buckland 
Lias and Oolite of others. 

Geognostic. Silualton.—This formation, according to Geognostic 
Mr. Buckland, is, dirised. into the following.principal situation. 
members; viz. eee the Liasilimestone. 
2,. Middle oolite., 3 .. Upper oolite », The first or lower 
oolite .rests upon the variegated or new red sandstone, 

- and.the, upper oolite Jies, immediately under the third 
sandstone-formation..., The pti fe is Mr..Buckland’s 
account of this formation. 
A. Lower oolite—The lanets member ob shig portion Lower 

Third 
secondary 
limestone. 

of the series, or. that. .w pp re Sacer new red ovlite. 
, sandstone, is.the lias,.which is,a b Cees ¢ or white ar- 

gillaceous limestone, di in thin » in a bluish. 
ge ala -marl,,or clay. .It rarely contains,chert, more 
frequently NAIOUBs pet Ss as ammonites, 

Rane a igstomites, ostrac ostracites, and occasionally 
, Temains.of croco eee ah nage pine in Dorsetshire. | 
<stRt 9 sarit exten alittle to the Geognostic . 

west,of, oe -and Glou- situation. 
cester, e centre of Eng! 

A few yar minates a adh beyond Lincoln. 

i 

3 
; 



Above the lias is the sand.of the inferior oolite, which 
sities desorbed by: Buckland. ‘ed 

deed. ara yellow, micaceous, loamy 

ao Green and 
Sand.of infe- saridstone, hi fe ly micaceous. 

Green and yellow sandy marl, abound- 
ing in large concretions, called sand 
bats. 

It occurs in Gloucestershire, Somersetshire, and-Oxford- 
shire. 
Above this sand, sandstone and marl is the tferior’ 

»a8-a coarse calcareous tree- 

wrugineous. It»oceurs around ‘ and in other 
parts of:England. p 

fuller's earth, w forms layer | 

pater This fuller’s earth occurs in Jayers in 
a grey-colovred clay, in the -middle region of hills: 
pan Trt 

fal large fragmento shes Yeovil marble,) abd full of ») 
met with near’ , and in Dowcobire. The Corn- 
brash rock lies upon the Forest marble, and is a soft, 
earthy, yellow limestone, often blue and sandy, and 
occurs in Oxfordshire, and in Wiltshire. _ Resting on 
the Corn-brash is the Keli rock, which is a coarse~ 
sandy limestone, with many peculiar ammonites, and 
other shells, found at ‘Bridge; near Calne, 
in Wilts. » A thick deposit of clay, named Orford, 
rest, or Fen Clay, is the next-merober of. the 
The clay is of a bluish-grey colour, and includes hard | 

sford 

downwards.; and the vale of: Blackmoor, 
3. Upper Oolite-—The lowest member 

or that next in-suceession eye eg en 
pore calcareous gril or 

ool- 

often ret 

shire, and near Abingdon in Berks, The next member 
of the series is Coral rag, which is a loose earthy oolite 
limestone, full of coraline remains, and found at Kidding- 

Tarkby Mourelde; Yorkshire Onford ooie ia the nest ire. Onfe is the next + 
rock of the series. It is.a perishable freestone, 
sed of oolitic concretions and shelly fragments wni 
a calcareous cement. _It-ocours at Heddington in Ox. - 

_ -fordshire ; Calne, Wilts ; and New Malton, Yorkshire. 
Ree en ‘euccession. re is 
a blue slaty clay, with selenite, , is sometimes : 
ly bituminous :- Occurs at the base of Shonarer Thy 
near Oxford ; in. the island of Portland ; and at Kin 

» Ineridge, in isle of Purbeck, Dorset. Above the Kim- 
meridge clay is the Portland stone, which js a calcas 

tag, 
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Geosros Gloucesteryit rises to the height of 1124 fect above the 

Fo.' 
series. 

and. It occurs. in the vale of Thames, 
Parwcnes oe aa vale of. Ouse, from Bedford 

of this series, © 

. It is a siliceous * 
owith.calcareous cement, 

and is met with at Filey, near Scarborough, in York~+ Metall 

Kim- 
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reo-siliceous durable *freestone, often oolitic, containing Geognosy. 
beds and nodules of chert. It occurs in the isles of 
Purbeck and Portland ; Chilmark, Wilts; ‘T'windon ; 
Ay 2 The rocks of the series are the 
Purbeck beds: | These are strata of clay and marl, Purbeck 
alternating with*beds of coarse shelly limestone. ‘They Stone- 
oceuriat Sandwich; Lulworth Cove, and Upway, Dor- 
set; Lady’ Down, near Tisbury, Wilts. : 

IV. Fourth Secondary Limestone, or Chalk. Pout 
secondary 

Kreide. Gebirge.— Werner. limestone 

_.-Formation crayeuse.—Daubuisson. or chalk. 

This: formation ‘consists of three members, viz. chalk Chalk marl. 
marl, hard chalk, and soft chalk. 

1}. Chath'mar!.—This is an argillaceous grey-colour- 
ed chalk, without’ flints‘or chert; passing mto a fine mi- 
caceous grey sand, or into a marl or clay. It rests 
upon the third sandstone formation, which therefore 
separates it from: the oolite formation. It occurs at 
Benson in Pee Cherhill and Norton, Bevant, 
Wilts ; ‘Lewes);' Guilford ;’ Folkstone ; Byarsh near 

erthan that which forms the 
tion, «and -is: sometimes of a brick-red colour. It con. © 
tains few flints or petrifactions. It occurs near War. 

i ‘Shakespeare’s Cliff, Dover ; Flamborou 
Head, Yorkshire; county of Antrim, Ireland. The 

balk. 

» red varieties occur in Lincolnshire and Yorkshire. 
3. Soft Chalk, or Upper Chatk.—This is the common Soft chalk, 

chaik: of mineralogists, which’ is’ soft’ enough to mark or upper 
with. It contains abundance of flint, in the form of 
tuberose, roundish, and-ovoidal masses, either irregu- 
larly-distributed in the mass, or disposed in horizontal 

ers; the ‘flint is sometimes also arranged in beds, 
which’ oecasionally extend, without: interruption, for 
more than a mile ; and, in other cases, veins of flint tra- 
verse the chalk in all directions. The flinty masses are 
sometimes: hollow in the centre, and the walls of the 
cavities ‘lined with crystals of common quartz. The 
petrifactions found in the chalk and flint are belem- 
nites, echinites, alcyonites, spongites, ostracites, pec- 
tinites, terebratulites, ammonites, plagiostomites, mil- 
leporites, &c.; also teeth and palates of fishes of the 
shark tribe. At the hill of St: Pierre near to Maistrich, 
the remains of a species of monifor have been found in 
wkind of chalk. 
‘Both the hard and soft chalks occir stratified: the strata Stratificas 

are generally horizontal ; sometimes inclined at a con. tion. 
siderable angle, or even dicular ; and there are 
instances,’ as im the Isle of Wight, of dicular 
strata ‘meeting with horizontal, and also of. Feeteaxital, 
or «lightly melined strata resting on vertical strata. 

iferous minerals: oceur rarely in this formation, Metaltite- 
and-almost the only species hitherto met with is iron rous mine- 
Pawites, which is sparingly disseminated through the tals. 

i 
Geognostic Situation. It rests upon the third sand- Geognostic 

stone emninion: situation. 

Geographic Situation,.—Chalk does not occur any Geographic 
by* where in Scotland, but in England it forms extensive situation- 

tracts of country, and has been traced from near Sid- 
mouth in- Devonshire fo Filey Bay in Yorkshire. It also 
occurs in Ireland, as in the county of Antrim. Chalk 
forms a consid. of the north of France ; it 
also occurs on the of the Baltic, in the Danish > 
islands, in\Holstein, Mecklenburg, and Pomerania; it 
constitutes the principal rock formation in Poland and 
in southern Russia ; and has been found in the Crimea, 
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Geognosy. The following are descriptions of some chalk districts in 

| “=~ England, as given by Mr. Phillips from the Geological 
Transactions. 

Descrip- “« The chalk cliffs between Deal and Folkstone are ex- 
tion of the tremely interesting. A short distance on the west of 
Sul one Deal, the chalk, with numerous flints, rises from be- 
from Dex; Death alluvial sand, and continues to rise, constituting 
to Folk. the whole cliff for about five miles; namely, as far/as 
stone. St. Margaret’s Bay, where the summit is about 150 feet 

above thesea. West of that place its rise is gradual 
as far as the cliff above which Dover Castle stands ; 
and the greater part of it, beneath the castle, consists 
of the chalk with numerous flints; but the lower part 
of the bed is full of organic remains ; of sponges and 
echinites, &c. of which the traces are visible on the 
surface of the cliff, projecting from it in the form of 
knobs, of a colour somewhat darker than the chalk it- 
self. The beds of flint between Deal and St; Mar- 
garet’s Bay, are numerous and thin; but between the 
latter place and Dover they increase in thickness ; and 
the flints are not nodular, but form beds of irregular 
thickness, with occasional cavities. The lower part of 
the cliff, beneath the castle, consists of chalk with few 

» flints, in which lie some beds of soft chalk-mar], which, 
as it falls away by exposure, leaves crevices, by which 
the stratification is easily traced. These crevices rise 
from the beach, mid-way between St. Magaret’s and 
Dover, are visible beneath the castle about one-third 
of the way up the cliff: are again seen in the cliff at 
the back of the town at a higher elevation, and again 
near the summit of Shakespeare’s cliff on the west of 
Dover ; proving the regular stratification. of the chalk 
and its gentle dip. The low cliff commencing on. the 
west of Dover, consists of a stratum of chalk, contain- 
ing numerous beds of sponges, and other organic re- 
mains, but no flints ; this bed forms the great body of 
Shakespeare’s cliff, from the ‘base, to where it under- 
lies the chalk with few flints near the summit, and con- 
tinues to rise five miles westward, until, near Folk- 
stone, where the cliff is 550 feet high, it forms the 
the greater part of the upper half. Immediately at 
the foot of Shakespeare’s cliff, a new stratum rises from 
the beach, consisting of chalk, also without flints, con- 
taining few organic remains, and above 50 feet thick ; 
it is separated from the superincumbent bed, by a bed 
of mar], which may be seen with little interruption for 
five miles. A little on the west of Shakespeare’s cliff, 
the grey chalk rises, and may be traced to where the 
high cliff terminates. above Folkstone.. This, chalk is 
of a grey colour, is softer than common. chalk, contains 
some alumina, and the same kind of organic remains 
as are commonly found in chalk, and some thin beds 
of sandstone, but no flints. But it is impossible to dis- 
cover the thickness of this body, for though the cliff 
near Folkstone is 550 feet high, a most enormous and 
pierveeane ruin covers its base. It is, however, pro- 
able that the chalk there rests upon a bed of blue 

marl, and that the giving way of this stratum has been 
the cause of the ruin. The marl is seen lying on the 

een sand at Copt Point near Folkstone, and at places 
tween that point and the chalk-hills. In the cliffs 

east and west of Dover, therefore, we have all the 
members of the chalk formation, except the marls ; 
which, in the Isle of Wight, lie above and below the 
chalk properly so called.” 

Chalk of The chalk of Cambridgeshire is described as con- 
Cambridge- sisting of two varieties ; the upper, containing the coms 
— mon black flint in abundance, and the lower or grey 

chalk, which contain little or none. If a line be drawn 
from Royston by Balsham to Newmarket, it will pretty 

Shake. 

speare’s 
cliff, 

MINERALOGY. 
exactly define the limits of both’ varieties j'the bills to Geognosy, 
the eastward of it being composed of the upper beds, 
while those to the west, consist of the lower or grey. 
chalk, which composes by far the greatest part of the 
hills of Cambridgeshire. It is considerably harder 
than common chalk, and its colour is usually some 
shade of grey. Its provincial name is clunch, and it 
yields the best lime. Some of the beds are hard enough 
to serve the purpose of building stone. ‘It also en- 
dures the fire well; and is used, like that of Ryegate 
and Measham in Surrey, for the backs of grates. In 
the northern extremity of the Cambridgeshire hills, 
the chalk appears to rest upon an extensive» bed: of 
blue clay, termed gault; but there is no decisive line 
of separation between them; they are considered to 
pass into each other by degrees, the lower beds of the 
rey chalk becoming more sandy, and assuming gra- 

dually the nature of an argillaceous loam. the Red chalk 
wolds of Lincolnshire, the chalk has two colours, -red of Lincol 
and white, each lying in regular strata, the red being shire, 
generally undermost ; in the white, seams of flint are 
frequently met with from two to six inches thick. The 
chalk rests upon a coarse brown pebbly-sand, without 
organic remains, consisting of quartz and oxide of 
iron. 

V. Fifth Secondary Limestone. ei 
This formation is one of the members of the’ series condary 

above chalk, and will be included in the description of limestone. 
the Paris formation. 

I. Secondary Gypsum. 

Fletz Gyps.— Werner. 
Secondary Gypsum.— Jameson. 

There are two principal formations of this rock ; one 
is associated with the rocks of the variegated or new 
red sandstone, and the other is a member of the series 
above chalk, or what is called the Paris formation. 

1. First Secondary Gypsum, including Salt.” 
y da: 

Erster und Zweiter Flotz Gyps, and Steinsalagebirge. gy psurs 
Werner. : 

Characters.—It occurs granular, foliated, fibrous, Charact 
compact, in crystals (selenite,) and sometimes anhy- 
drous. Its principal colours are white and grey, seldom 
red or brownish. It occasionally contains imbedded 

First se- 

crystals of different kinds, such as quartz, boracite, ar- i] 
ragonite, and sulphur; and sometimes disseminated, ¥ 
and’ imbedded masses of clay, marl, sandstone, lime- 4 
stone, sulphur, and salt. ; 

Subordinate beds.—It contains beds of marl, clay, lime- Subordi- 
stone, sandstone, sulphur, and salt. These 's of nate 
salt afford the venoms, salt of commerce, and are work- 
ed in the salt mines of Cheshire, Austria, and Poland. 7 

Structure.—It is either distinctly stratified, or is dis- — ' 
i] posed in short but thick and unstratified) beds. Caves 

varying in magnitude from afew yards to many fathoms 
in extent, occur in it; and of these there are striking * 
examples in Thuringia, and in other countries. It is” 
conjectured that they owe their origin to masses of 
salt which they formerly contained, and which have 
been removed in the course of ages by the action of i 
subterranean waters. The magnitude of these caves Caves. — 
is further increased by the action of percolating water * 
traversing the gypsum itself, Frequently the roofs of 
the caves yield and _ in, oe thus peat am fun- 
nel-shaped, are formed in the surface of the country. bs 

Petrifactions.—It rarely contains petrifactions ; ‘and Petrifac- 
of these, species of the following genera have been tions 
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rocks, state. Its colour is frequen’ 

Geognostic Situation.— Occurs in beds, imbedded Geognosy. 
masses, and veins in the old red sandstone, coal forma- ——y—~ 
tion, variegated sandstone, and in various secondary emai 
limestones. Veins occur in primitive and transition dis- : 
tricts. It is occasionally associated with a secondary 
syentte, 

; ic Situation.—It is a abundant rock in Geographic 
Pi pm ne and coal districts of Scotland, and is not situation, 

f in many primitive and transition tracts also 
in this country. Veins of it traverse the coal forma- 
tion in the north of d, and although met with 
in other parts of Eng’ is by no means so abundant 

2. Amygdaloid.— Jameson. . Amygda- 

Mandelstein.— Verner. tele, 
Characters.—This rock has a basis or ground inclu- Characters. 

ding amygdaloidal portions of various minerals. ‘The 
basis or ground is generally an intimate combination 
of augite and felspar in a euy imperfectly crystallized 

tly green ; sometimes red- 
dish when much iron-shot ; or nearly black when the 
predominating -thaterial is augite. e amygdaloidal 
masses vary in their nature ; some are calcareous spar, 
or brown spar, or heavy spar, while others are green 
earth, quartz, steatite, or lithomarge, ‘ 

Imbedded Minerals.—Besides anugnel MASSES, Imbedded 
the rock sometimes contains crystals See, augite, minerals. 
or hornblende, thus affording examples of the union of 

8ra- the amygdaloidal and porphyritic structures. 

: a i zB 5 
rE FF 
cy z 

_ Struciure—It occurs in columnar, globular, and also siructure. 
in tabular distinct concretions; and. occasionally it is : 

eee ga | ic Situati t occurs in moun- G ; 
tain masses or beds, and pena mebag veins, and prin- —— ; 
cipally associated with rocks of the sandstone and lime- 

the Mag oe ad PE RO iluation.—It is an t in the Geogr 
south and middle divisions of Scotland, both on the piic stu. 
mainland and among the islands, as in Arran, Mull, tion. 
Rum, Eigg, Canna, and Skye. 

: -8. Wacke.— Jameson. 

“Wacke.— Wi erner. Wacke. 

Characters.—This rock has a ish-grey 
cabanas ; Ine Sbquatehe tr eubiieks ore x-teoa cc Oe 
blackish cast. re surface is dull, or only 
faintly glimmering, and the fracture is even, or flat 
conchorial. It is opaque, and more or less shining in 
the streak ; soft ; sectile ; easily frangible ; and speci- 
fic gravity about 2.8. 

ition ——It appears to be a intimate com- Composi- 
. bination of earthy augite and earthy fi s tion. 

Structure.—Sometimes occurs in globular and imper- gp ructure. 
fect columnar concretions, and occasionally it has the 
amygdaloidal structure. : bed, 

Geognostic Situation.—It occurs in imbedded Geognostic 

le ic Situati toccurs with amygda- Geopra- 
loid and greenstone in our coal-fields in different parts phic situa- 
of Scotland, and also in the new red sandstone and some tion. 

. other secondary formations. 

4. Basalt, Jameson. Basalt. 
Basalt, Werner. 

Characters.—TIts colours are ral ish, or Characters. 
ish-blach, andtarely iiclines to grey. Interally 

is dull or feebly glimmering. The in the 
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“=” the more crystalline: varieties; even’ inclining to large 
and flat: conchoidal, and seldom: to ome 4 Tt is © 
opaque, or feebly translucent on the s. It yields 
a 8 grey-coloured streak. It is semi-hard, border- 
ing on hard. _ It is rather brittle, and is difficultly fran- 
gible. Specific gravity = 3.08; 

Structure.—It occurs in distinet concretions of vari- 
ous descriptions.. They are generally columnar; vary- 
ing from a few inches to some fathoms, even to upwards 
of 100 feet in length ; the number of'sides varies from 
three to nine, and of these the nine-sided are the rarest ; 
they are straight, curved, and either parallel or diverg- 
ing; sometimes they are articulated, and the joints 
have concave and convex faces. In mountains, these 
concretions are collected into large groups, and many 

_of these groups or colossal concretions form a hill or 
mountain. 
in globular concretions ;. these latter are frequent] 
composed of. concentric lamellar concretions, or .of cos 
lumar concretions radiating from a centre. Some va- 
rieties are composed of large, coarse; and ‘fine granular 
concretions. — 

There is-sometimes:a tendency to stratification, and 
varieties occur with the amygdaloidal, and also with 
the porphyritic structures. — 

Imbedded Minerals.—The most uent imbedded 
minerals are olivine and augite; besides these, grains 
and crystals of felspar, and also of basaltic horn- 
blende, calcareous spar, and magnetic iron ore, are met 
with. : 

Structure, 

Imbedded 
minerals. 

Decompo- Decomposition. — Some varieties are easily decom- 
sition. posed, particularly those that incline to wacke and 

amygdaloid, while others long resist the action. of the 
atmosphere. The earth formed by their decomposition 
has a greasy feel, and the great fruitfulness of ‘basalt 
countries is owing to this basaltic earth. Sometimes 
the imbedded minerals decompose, at, length fall out, 
and thus leave the basalt wit y a vesicular structure. 
Olivine is one of the most easily decomposable of the 
simple minerals met with in basalt, bemg éven more 
easily broken down by the influence of the weather 
than calcareous spar; on the contrary, we often find 
augite and hornblende unchanged, after the basalt has 
been reduced to.a clayey mass, 

Forms. Forms.—It occurs frequently in the form. of. mouns 
tain caps, having tabular or, conical forms ; or itis diss 
tributed in long ridges, or, in scalarlike. cliffs.and, ter- 
races, 

G tic  Geognostic and Geographic Situations,—It occurs in 
sad ape x beds, imbedded masses, and veins. in. sandstone. and 
graphic si- limestone formations in, Scotland, England, and, Ire- 
tuations. Jand. ’ ° ; . ete 

5. Trap-tuff, Jameson. 
—— Trap-tuff, Werners 

Composi- Composition. —This rock has.a conglomerated, struc- 
tion, ture, and therefore has,a\basis.or ground, with imbed-+ 

ded masses of various, forms.and: sizes. «The, nd 
or basis varies in its nature; sométimes.itvis. wacké of 
greenstone, or, itrinclines, to, basalt or‘ arhygdaloid., The 
imbedded masses, which are; of,various; roundish and 
indeterminate angular forms, are of wacke, amygda- 
loid, greenstone, and basalt ; and intermixed with these 
are sometimes masses of sandstone, limestone, slate 
clay, bituminous shale, and jasper. The masses vary 
in size, from that of a pea, to several yards, or even 
fathoms, in length, breeds, and thickness, 

MPNERALOGY. 
Geognosy- coarser vavieties is: large, or small-grained uneven; of - 

‘condary trap series already enumerated. 

Sometimes it occurs in tabular, sometimes. 

Petrifactions: — It sometimes contains truffks and Geogr 
branches of trees, ‘more or less-bituminized. _ 

Structure.—It occurs in beds,’ which are:from’ afew Fi 
inches to many fathoms’ in thickness ; is sometimes dis- Pn 
tinctly stratified; and iting ph iat rte in glo~ 
bular distinct concretions, the balls varying from afew - 
inches to several feet in-diameter; and also in columnar 
concretions. 

Geognostic Siitation.—It oceurs in imbedded masses, Geognost 
beds, and veins, along with the other rocks of the se- situation- 

Geographic Situation,A considerable portion of Ar- Geogra 
thur Seat is aia cam 4 of this rock ; it Adina in many situation. 
of our red sandstone and coal: districts, and is very 
frequently met with among the Hebrides, as in Canna 
and Eigg. - : ' 

B. Secondary Porphyry, Jameson. 
~ Fleets: Porphir, German: Mineralogists.. 

_The secondary porphyries are composed of félspar in Secondary 
various states of aggregation, me, and pitchstone, porphyry 
with intermixed grains and crystals of felspar, quartz, 
and other minerals. ' , 

The following are\the rocks,,arranged under this 
head : 

1, Claystone.. 2..Claystone.porphyry,..3. Felspar. __, 
4, Felspar egg sate 5. stone. , 6. Hornstone 
porphyry, 7. Pitchstone,. 8.. Pitchstone porphyry, ., 

1, Claystone, Jameson. 
Thonstein, Werner. 

This rock, which is described, in p, 386, appears to Claystone. 
be.felspar,in a comparatively loose state of aggregation. 
Itis Bean By Jomerated, and then is med ei pation 

sayy stone tuff, It is disposed in beds and veins in 
stone.districts, and. in_coal-fields both in Engiandiand 
Scotland. ,, It is always an accompanier of rocks ofthe 
secondary porphyry formation, . _... 

2. Claystone Porphyry; Jameson Claystone 
Thonstein, Porphir,. Werners— porphyry. 

Composition —This porphyry, as. its name, intimates, Composi- 
hasa orate, claystone, in Witeh iubedded crystals tion. 
felspar are contained... 

Structure.—It occurs in columnar, tabellar,, and. 
bular distinct concretions; is sometimes conglomerated, 
rarely vesicular, and occasionally imperfectly stratified. .., 
_.._Imbedded Minerals-—These are telspar, quartz, ¢i- Imbeddea 

Structures 

ther in grains or_in, double six-sided pyramids, mica, minerals- 

augite, hornblende, and iron pyzites. 

a 

tr ifaclions.—Trunks,, branches, and twigs of trees, Petrifae- 

occur imbedded in this rock, and these are generally tions. 

penetrated or petrified with, wood-stone, 
Geognostic Silualion,—it occurs in sobedied masses, Geogn 

beds and_ veins in. secondary, sandstone. 1 limestone situation. 

districts, and is sometimes associated with the secondary 
trap-rocks. onl 
.,, Geographic Situation —The Pentland and Ochil hills, Geographie 
near Edinburgh, ontn, abundance of secondary por- situation. 

yhyry, and the same is the case in, some, districts in the 
south and north of Scotland, gna. ee mh England and 
Ireland. It is a frequent rock in similar situations,on 
the continent,of Europe, 

8. Felspar, Jameson. 

atthe 



. 4. Felspar P. , Jameson. 
a Felsbath Poke, Werner. 

This rock differs from the preceding, in always con- 
taining imbedded grains and crystals of felspar. 

icand ic Situations.—It occurs along 
swith cleyastone: , and other rocks of this se- 
ries, im the and Ochils, and in other parts 
of Scotland. : 

reat i i basis is 
grey; sometimes also » and, when 
much impregnated with iron, liver. and reddish- 
brown. Sometimes several colours occur in the same i 
o - a 

vities, and very seldom uartz, cali spar, iron- 

ecshdpaiteiehegauichynienietd keanhanes cost 
tables, like those of basalt. a 
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: G : 8. Pitchstone Porphyry. * ened 
in P. ir.— Wi . tchstone Pechstein Porphir. erner. cat 

This rock, which has a base or ground of green or 
ont orem always contain oe “capa ead 

of sor a 9 e glassy kind. 
Structure.—It occurs in globular, columnar, and ta- Structure. 

bular concretions. 

secondary 
Geographic Situations.—It abounds in the island of Geographic 

occurs also in Lamlash, and is met with in Situation. 
Mull, Eigg, Sky, and other parts of Scotland. 

V. Formations above Chalk, or Paris Formation. 
Terrain Tertiaires.— Daubuisson, 

Under this division we include all the different se- cone 
condary beds-which are of posterior formation to chalk. *bove 

are yriaiipall marl, clay, and sand, interstrati- $1 of 
with of Siceataaiy sandstone, and gypsum. jivtion. 
only metalliferous minerals they contain are iron- 
ee ee eee ee a- 

in ic remains. is set of 8 
of 4 eo teenie than any of those hithores alo- 

scribed. The following description is illustrative of this 
formation as it occurs around Paris. 

ic Distribution —It extends all around Pa- Geographic 
ris; to the north, as far as Senlis and Laon ; to the distribu- 
east, to Rheims and E: ; to the south, to Orleans ; tion. 
Gnd tothe weil, to Chinvtree’ axed Medinet. It may be 
considered as composed of seven systems of beds, viz. 

1. Plastic clay with sand. 
2, Coarse limestone, or limestone with cerites, and 

accom i and sandstone, 
9s limestone. 
4. and marl. 
5. 
6. Sand and Sandstone. 
7. Freah-water limestone and mill-stone or buhr. 

stone. 
The chalk on which rest presents numerous 

inequalities in and over which these beds are arranged, 
and generally in a horizontal or slightly inclined po- 

1. Plastic Clay and Sand, 

eo- clay and 

and named by Brong- **"¢- 
y. It contains little chalk, bat is fre. 

quently intermixed with sand, particularly towards its 
upper. part; sometimes this sand is divided into two 

. It aan in thickness, in some points not ex- 
ceeding a inches, in others being many fathoms. 
It contains few shells, and these are marine. 

2. Coarse Limestone, with Sand and Sandstone. 

Above this is a bed principally of a calcareous 
nature, com of an alternation of beds of URS neees, 
limestone, marl, and slate-clay, which occur always with sand 
in the page over an extent Av 25 of ahd sond- 
country. Theaverage thickness of the whole together *'°"* 
is eed 90 feet. 

The lower beds are very sandy, and often’ contain 
grains of a green matter, resembling that found in the 

31 
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Geognosy. green sand, already described as lying under the chalk 
Pancetens formation, and abounds on marine shells. 
‘ak ‘tone, 22 the superior beds, there are layers several feet thick, 

of a pale-yellow limestone, whieh is pretty hard, and in 
large grains, and forms the ‘prinelgid building-stone at 
Paris. They contain great abundance of petrifactions, 
and particularly of cerites, and are covered by marly 
beds. Siliceous productions occur principally towards 
the upper part of the formation, and these are flint or 
flint passing to hornstone, and crystals of quartz. In 
some places the siliceous matter occurs in considerable 
masses, even whole beds, sometimes in the form of 
sandstone, which abound in marine shells, and occa- 
sionally also contains fresh-water shells, such as lym- 
nza and cyclostome. 

3. Siliceous Limestone. 

Above the coarse limestone is a limestone which con- 
tains fresh-water shells. It is |stratified, and the strata 
are sometimes soft and white, sometimes grey and com~ 
pact, ‘and penetrated with silica, in all directions. 
Sometimes the walls of cavities and fissures are lined 
with calcedony: and small crystals of quartz; in other 
instances the siliceous matter is formed into masses of 
vesicular and corroded quartz, named buhr or mill- 
stune, which has been regarded as the skeleton bod 
of a siliceous limestone, the calcareous portion of whic! 
has been removed. 

Siliceous 
limestone. 

Bukr 

stone. 

4, Gypsum. 

The gypsum formation rests on the beds just de- 
scribed. It consists of an alternation of beds of gyp- 
sum and marl. Where thickest, as at Montmartre, near 
Paris, it is divided into three beds. The lowest bed is 
composed of thin layers of gypsum, which is often la- 
mellar, of solid calcareous marl, and slaty argillaceous 
marl, in which menilite is found ; and the under part 
of this bed sometimes encloses marine shells. In the 
second bed, the gypsum is in great quantity, but the 
marl in small quantity ; no shells occur, but petrified 
fishes are met with. The uppermost bed, which is the 
principal one, is four times thicker than the others, 
and is that which is quarried on account of its gyp- 
‘sum; thin beds of marl occur; the gypsum is some- 
times 60 feet thick ; it is naturally divided into large 
irregular prisms like basalt ; it is pure, and is gra- 
nular foliated ; the lower part often contains flint, 
and the superior part passes into marl. This bed is 
particularly distinguished by the multitude of bones, 
particularly of quadrupeds, which it contains; and it 
also contains some fresh water shells. This formation 
at its line of junction with the rock of limestone, on 
which it rests, is intermixed with, and passes into 
it. 

Gypsum. 

Bones of 
quadru- 
pede. 

5. Marl. 

The marls that rest upon the gypsum, and which 
often replace it, are of two kinds ; one is of the same 
nature as that which alternates with the gypsum, and 
contains fresh water shells, while the other contains 

~ marine shells. 
The first are in general white and calcareous; they 

contain silicified trunks of the palm tree, and species of 
lymneus and planorbis. Above these are beds of argil- 
laeeous marl, which are sometimes 60 feet thick. In 
these beds balls of celestine or sulphat of strontites 
occur. It is succeeded by several thin beds, and the 
whole is terminated by two beds, containing vast abun- 
dance of oysters. 

Marl. 

Celestine 
balls. 

of one hundred feet thick. Its vesicular form adapts “nr 

other countries.” 

MINERALOGY. 

6. Sand and Sandstone. a i Sm van 
Resting upon the marls when the suecession of beds Sand and 

is complete, there is a great bed composed of sand S™4stone. — 
and sandstone, sometimes 300 feet thick. : 

The sand consists of angular particles of quartz, 
mixed with earthy carbonate of lime, and fragments of 
shells ; sometimes it is quite pure and thin; it is used 
for making plate Bb There arises from amongst 
this sand a kind of sandstone, which is used in paving 
the streets ~ — and the roads in its vicinity. It 
is composed of transparent shining angular particles of | 
rock-crystal immediately pecheniies levied or with- . 
out any basis or cement. Sometimes the particles are : 
so loosely aggregated, that they can be by ' 
the simple pressure of the finger, while in other cases 
they are so closely aggregated as to pass into a state : 
nearly approaching to that of com quartz. The 
sandstone or quartz is disposed in the sand in various 
Ways ; sometimes it is in large or small imbedded 
masses, or in beds sometimes several feet thick, and 
extending to a considerable distance. This-bed of 
sand and sandstone contains few marine organic’ res 
mains, and those that do occur are confined to its upper 

, where it is intermixed with a calcareous sand. It ; 
is indeed ‘a general observation; that animal remains 
occur very rarely in quartzy rocks, but abundantly in 
those of a calcareous nature. } 

Sometimes the sandstone contains cotemporaneous 
portions of flint, hornstone, flinty-slate, and thus a con- 
glomerate is formed, 

7. Fresh Water Limestone, mith Millstone, or Bukr« 
stone. 

There frequently rests immediately upon the pre Fresh wae 
ceding hae a sandstone, a thick Bed ccosiitnge of ter lime- 
layers of sand, marl, clay, and millstone. The mill stone, with 
or buhr-stone, is quartz, in a vesicular and corrod.- Millstone, 
ed form, and which forms beds sometimes upwards % >ubt- 

it for millstones, and hence it is very extensively quar- 
ried for this purpose, and exported to England and 

Above these layers, and forming the uppermost por 
tion of the series of rocks which rests upon chalk, is a 
formation of limestone different from those already de- 
scribed, and which extends to very considerable dis- 
tances. It is highly impregnated with quartzose mat- 
ter, and contains abundance of fossil shells, which are 
said to belong to the. division of land and fresh water 
shells, and hence this limestone has been named fresh ; 
water limestone. It is of a yellowish white colour, : 
fracture earthy or conchoidal, varies in ess from 
that of compact limestone to that of the softer marls. 
It frequently contains flint and hornstone, and also 
beds of the vesicular quartz, or buhrstone, which, in 
general, is more compact than that found in the pre- 
ceding formation. It is further particularly distin- 
guished by its containing numerous irregular cylin- 
drical cavities, and by the animal remains it contains, 
resembling, in characters, the genera lymnza, planor« 
bis, cyclostoma, and helix of our present marshes. 

Observations on the Paris Formation. 

This remarkable group of rocks has been sometimes Observa- 
distinguished into four divisions, or beds, ing to tions on 

the kind and distribution of the orate remains, it Paris for- 
contains, The first or, lowest bed includes the plastic™*°™ 
clay, coarse limestone and inferior sandstone, in all of 
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Geognosy. continue to drift that which is at the summit further 
—Y~™m towards the land. 

b. Clays. 

Clays. Many extensive plains are covered with clays and 
loams of various descriptions; these also occur. fill- 
ing up hollows in plains, and forming extensive tracts 
on the sides of lakes, and at the mouths of rivers 
where they enter lakes, or meet with the waters. of the 
ocean, These clays are formed by the disintegration of 
felspar, micaceous, and slate rocks. 

1. Substances that occur in the sand and clay. 

Substances These are, 1, Calcareous tuff, 2. Bog-iron ore, 3. 
that occur Ores, metals, and gems in grains,’4. Common salt, 5, 
aba pps Subterranean and submarine forests, 6. Peat. 
Coleus 1. Calcareous tuffi—There are two kinds of this 
tuff, rock, one of old formation, and another which is daily 

forming. The first appears to have been deposited 
from the waters of lakes that formerly existed in lime- 
stone districts, but which have long since disappeared. 
Thuringia affords striking examples of this’ formation 
of calc-tuff. The tuff there rests upon gravel, or on 
the rocks of which the country is composed: it forms 
beds sometimes upwards of fifty feet thick, and which 
are composed of strata of compact and porous tuffa, 
which frequently alternate with each other, and be- 
tween them are sometimes thin beds of a brown bie 
tuminous earth. When the lakes contain no plants, 
then the tuff deposited in it is always compact, but if, 
on the contrary, they abound in reeds, rushes, confer- 
ve, &c. the tuff, owing to this intermixture, is po- 
rous, and loose in its texture. These tuffs in Ger- 
many contain osseous remains of elephants, rhino- 
ceroses, megatheria, deers, &c. and sometimes also re« 
mains’ of fresh water shells, analogous to the species 
at present met with, and also impressions of indigenous 
lants ; and very lately fossil human skulls are said to 
ear been met with in this formation. 

The waters which flow along the surface of the 
globe, and which are charged with calcareous earth, de- 
posit it on the districts they traverse, and thus form 
tuffas, which are either porous or compact. An ex- 
ample of this formation occurs at Starlyburn near Burnt- 
island in Fifeshire. 

2. Bog-iron ore. 

Bog-iron Water, in its passage over and through rocks con- 
ore. taining iron, abstracts a portion of it ; it also carries 

away the iron contained in the beds of decaying vege-~ 
table matter it passes through, and in both cases a por- 
tion of the water combines with the iron, so that when 
the iron comes to be deposited onthe:bottom of lakes, or 
spread over the flat country, it appears in the form of 
hydrate of iron, and thus gives rise to the beds of bog- 
iron ore, met with in: alluvial.districts. In many dis- 
tricts in Scandinavia, where the primitive strata are very 
richly impregnated. with iron, bog-iron ore isfound in 
great abundance in the bottom of lakes, and so rich as 
to yield 60 per cent. of hydrate of iron, ‘The iron is 
dredged out in some instances every ten, in others eve- 
ry twenty and thirty years, thus shewing the rapid re- 
newal of the deposite. Some lakes or morasses,. the 
bottoms of which are covered with these ferruginous 
deposites, dry up, and become covered with a 
soil and grass, and thus form meadow-ore ;—Wer- 
ner gives the following account of the formation of 
this ore of iron, as observed by him in: Lusatia. ‘He 
distinguishes three principal -varieties, which he res 

fers to three periods of formation ; that which is ob~ Geognosy:. 
tained from swamps, and which is still soft at the time “7 
of its being removed he names swamp-ore ; that which _ 
is hard and covered with marsh plants is his marsh-ore ; 
and lastly, that which is dug from districts entirely dry 
and covered with a thin layer of soil, is named mea- 
dow-ore. 

3. Ores, metals, and gems in grains. 

Some kinds of alluvia, particularly those inmoun- Ores, me- 
tainous districts, contain masses and grains of ores and ‘ls, and 
native metals, which are derived from metalliferous &™* '" 
veins, metalliferous beds, or from rocks through which "*"* 
the metalliferous minerals have been disseminated. . If 
the minerals yield easily to decomposition. and  tritura« 
tion, they are reduced to. very minute particles, and 
become intimately mixed with various clays and loams ; 
but if their hardness and tenacity is such that: they re 
sist obstinately, then they appear in rolled pieces, and 
in grains of various sizes and forms, The ores and:me- 
tals most frequently met with in this situation, are iron~ 
poresies, tin-ore, native gold, and platina. The-three 
atter are those which, on.account of their value, are 
extracted from the sands and clays by washing. 

The washing for is practised in many countries, 
and in some, as in Brazil, to a great extent. Indeed, 
nearly three-fourths of the gold of commerce: are ob- 
tained from sand by washing. i 

Platina is obtained by washing the alluvial soil of 
the province of Choco in Peru ; and there-it is accom- 
panied with fragments of basalt, zircon, titanium, 
iron sand, and grains of gold. The metals known un- 
der the names palladium, rhodium, osmium, and iri- 
dium, are also obtained from the sands of Choco. - 

Tin-ore is found in considerable abundance in allu- 
vial soil in Cornwall, Saxony, and in the island of Ban- 
ca. 

Many of the gems are obtained by washing alluvial 
sands and clays; the pyrope or garnet of Bohemia, 
zircons, rubies, topazes, and diamonds, are collected in 
alluvial districts. 

4 Common Salt. 

Rock-salt occurs in great abundance in the deserts CUitince 
of Africa and Arabia, the plains of Persia, and the «aj, 
steppes of Siberia. 

5. Subterranean and Submarine Forests. 

Sometimes whole forests are found covered with ale Subterran- 
luvial deposites, and these are either under alluvium on a+ dae 
the dry land, or extend under the wayes of the ocean, fri. 
The first are denominated subterranean, and the latter 
submarine forests. There is an extensive subterranean 
forest in Lincolnshire, and another in Lancashire ; and 
on the coast of Lincolnshire there is an immense sub- 
marine forest, which has been L weherere's described by ° 
Mr. Correa. The sinking and sliding of the alluvial 
strata, and the breaking down of natural sea-barriers 
on front of flats, marshes, and Jakes, peeily explain all 
the phenomena exhibited by submarine forests. 

6. Peat. 
There are six different kinds of peat, viz. moun- Peat. 

tain, marsh, lake, forest, marine, and ira ted, all of 
which we shall describe in our natural economical 
history of this substance under the head Prat. 

Crass V. Votcanic Rocks. ~ : 
We include under this class all those rocks which are Veleanic 

alleged: to have been formed by the agency of volea- rocks. 
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Pseudo- 
volcanic. 

Burnt-clay. 

MINERALOGY.» 
San Filippo in Tuscany, have formed a hill of caleareous Geognory. 

as compact and hard as limestone. ~~ 
_ They be divided into the following orders.. 

par ea 2. Thermal, or those formed from 

formed | Cera mud flowing from subterranean 
voleanic 5. Rocks formed by air or mud volca- 
noes. 6. Volcanic. 

1. Pseudo-volcanic-—Pseudo-volcanic rocks are por- 
tions of iously existing strata, which have been 
more or altered by the action of heat emanating 
from beds of coal in a state of combustion. Bi tiers 
ing species are enumerated by | i 1. Burnt- 
clay. 2. in-jasper. 3. . 4. Colum- 
nar ore. And 5. Polishing-slate. 

1. —Its colour is usually red, and some- 
times grey, yellow, and brown, and occasionally spotted 
or stri Sometimes it encloses impressions of plants. 
It is clay or slate-clay burnt, but not so much changed 
as to form a mass. 
2. ponesomediinbe teanen ar tae 

changed into a ki porcelain action of heat. 
Like the preceding species, it sometimes contains im- 

ions of plants, a fact which shews that it has not 
completely melted. - 

8. Earth-slag.—This is cla , or clay| iron-stone, con- 
ha egg 04 sett t is black, brownish, or 
reddish, and it has occasionally a tempered-steel tarnish. 
It is amorphous or vesicular, and has sometimes me- 
tallic lustre. 

4. Columnar clay iron-ore-—This is clay iron-ore, 
ich is to owe its columnar concretionary 

form to the action of heat. 
ae een enny a0 tae coloured thin 
ae eee erner con} to be the 
ashes of burnt coal, which have been carried by water 
into low situations, and deposited in a slaty form. 

Situation —Pseudo-volcanoes usually occur in low 
situations, and sometimes also in hilly country, and al- 
ways in rocks of the coal formation. 

‘henomena.—T hey 

incrust the fissures of rocks, and even the surface of 
the ground, with sulphureous and ammoniacal matters. 

2. Thermal Rocks, or those Wi aia Rrseiiep Wale of 
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tuffa, in many 
The famous rock named ¢ravertino by the Italians, and 
which aeence " yrrpecr posse tale, is a product 

of hot, partly of cold springs. The ancient tem- 
gee the gorgeous palaces and churches of Rome, 
and indeed the whole of the streets and squares of the 
former Mistress of the World, are built of concretionary 
masses which have been deposited by springs. 

There are many considerable hot-springs around 
Guancayelica in South America, the waters of which 
spread over the neighbouring country, and deposit up- 
on. it an ash-grey or whitish substance, (ealc-tuff, sinter 
and travertine ?) which acquires a great degree of hard- 
ness. The spring-water is so highly impregnated with 
the earthy matter, that the inhabitants receive it in 
square boxes or moulds, which it fills in a few days, 
and the blocks, thus formed, are used for building. 
deed the greater part of Guancavelica, like Rome, is 
built of the concretionary rock formed from springs. 

$. Rocks formed from torrents of Hot Water issuing 
. JSrom Volcanoes. 

There are on record authentic instances of torrents Ro-ys 
of hot water flowing from the crater or the sides of formed 

, when in astate of activity, which, when from tor- 
in hollows, or spread over plains, deposites "ts of bot 

v 
collected 
various earthy matters, which at length assume the 
character of rocks. In the year 1751, a torrent of salt 
water burst from J£tna, and continued to flow for a 
quarter of an hour, and was so considerable that the 
inhabitants named it Nilo d’Acqua. Dolomieu and 
Hamilton observed traces of a frightful torrent of hot 
water which had issued from the great crater of tna ; 
a estar was inion, that part of the tuffas of 
Italy have been formed} by muddy eruptions. In those 
volcanic mountains whose summits are above the snow 
line, as is the,case in Iceland and in South America, 

tt floods of hot water, aenges with earthy matter, 
from the mountains aud devastate the surround- 

ing country. Bouguer and Condamine saw dreadful 
ravages i by these torrents; and the latter 
writers informs us, that after an explosion of Cotopaxi, 
a aiicge situated thirty leagues in a straight line, and 
probably sixty leagues following the wavings of the 
ground, was entirely carried away by one of those tor- 
rents. Thede torrents from the ice-caped volcanoes, 
appear to be entirely external, while those first men- 
tioned seem to come from the interior of the volcanoes. 

Olafsen, P, y b - we ecg fy ne foe 4. Rocks formed by Torrents of Mad | flowing from Sub- 

¢. which occur in districts where for- hes. terranean 

In the interior of volcanic mountains, there some- Rocks 
times occur caverns or hollows a filled with formed by 
water, thus forming subterranean The earth. torrents of 

that often agitate these mountains, are occa. “4 *ow- 
sionally so violent, as to ce ‘rents, which bare. 
ive free e to the water of the lakes, which lakes. 

foot with tremendous violence, deluges the WAS 
neighbouring country, and covers it to a ter or less 
extent, and with a more or less deep crust of mudd 
matter. In the earthquake of the year 1746, whi 
overturned Lima, four volcanoes opened at Lucanas,. 
and in the mountains of ion, and occasioned. 
frightful deluges. The volcanoes of the kingdom of 
Quito sometimes exhibit phenomena of the same kind, 
but accompanied with circumstances so extraordinary, 
that we shall now state them. The enormous volcanic 
cones of Cotopaxi, Pichincha, Tungouragua, &c. in 

ly ina state of solution, 
are ited over flat or 

ery’ , perma- 
characters, The amygdaloidal tra to be 

those heer’ carbonate of Lime i is pre- 
I obsidian where dissolved silica prevails ; and 

same general way we might account fi - 
mation ofthe other rocks perm 

hot-springs of Carlsbad in Bohemia are of 
description, and the well known hot-springs of 
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Geognosy. South America, never throw out lava, but frequent] 
“—,—" ashes, scoriz, and pumice, and sometimes vomit fo 

immense quantities of water and mud. These erup- 
tions take place more frequently from the sides than 
from the craters of the volcanoes, and the muddy wa- 
ters appear to be derived from lakes situated in the in- 
terior of the mountains, which burst forth with incre- 
dible fury, when any accidental cause, such as an earth- 
quake, splits, and thus opens the side of the mountain. 
In the year 1698, the mountain of Carguarazo, near to 
Chimboraco, fell down and covered eight square leagues 
of country with mud. In the earthquake of the 4th 
February ‘1791, 40,000 persons were destroyed by 
eruptions of water and mud, (moya). Muddy waters, 
resembling those which flow from volcanic mountains, ‘ 
are vomited forth in great quantity, from districts where ' 
no volcanic rocks occur, when these are agitated by 
earthquakes or other causes. In Peru arid ‘Quito, the © 
devastations occasioned by volcanoes are not caused ‘by 
streams of lava, but*by water and énormous streams of 
mud, which, when hardened, is found to contain -cry- 
stals of felspar, and to resemble porphyry. . 

5. Rocks formed by Air ot Mud Voleanoes..-. 
Rocks In some countries, jets or 
formed by 
air or mud 
volcanoes. 

mouths of the cones from whence itis expelled; and 
as these cones somewhat resemble volcanoes in form, 
they have been named Air-volcanoes, ‘One of the most 
remarkable of these air-volcarioes: hitherto described, 
is that of Macalouba in Sicily, ‘of which‘an account. 
has been published by Dolomieu, ::It’ consists ‘of a° 
hillock of*hardened mud, about one’ hundred and fifty - 
feet in height. Its superior part forms a plain more 
than half a mile in circumference, and” rising from it’ 
are numerous small cones not more: thah'three feet in 
height, each of which has a crater or hollow filled more: 
or less deeply with a liquid mad, which is in’a‘state of. 
perpetual agitation, owing to ‘the constant passage’of’ 
great bubbles of air through it. Portions of the mud* 

and thus add: to the: bulky are constantly thrown out, 
and height of the cones. 

There are many small mud-voleanoes in’ the neigh. 
bourhood of Modena, whose height’ is not: more than’ a’ 
few feet. They are named Salses;.on account of the 
saltness of the water they throw-out-and~ which, in-: 
deed, is also the case with the’ water “of? Macalouba,* 
and of that of most. other muddy eruptions observed in_- 
different countries, These volcatioes, during their pa-~ 
roxysms, which are attended with slight agitations of 
the earth, throw out much mud, which extends to the 
distance of three thousand feet. . The :gas which occa- 

~ sions the eruptions, is sulphuretted hydrogen mixed 
with AC and a little carbonic acid. Similar 
air-volcanoes are described by Pallas as. occurring in 
the Crimea, particularly:in the Island of Taman. _In 
the year 1794, one of these burst with a noise like that 
of thunder, and flame and smoke:rushed from it to the 
height of more than three hundred feet. Great masses 
of dried mud were projected from it to great distances, 
and .it vomited forth currents of .a bituminous mud or 
slime, to the amount of one hundred thousand cubic 
fathoms. Humboldt describes air-volcanoes which he 
saw in the middle of an elevated plain, in the province 
of Carthagena in South America. There were twenty 
small cones, having an eleyation of from.twenty-one: to 
twentyseven feet in height, and formed of bluish colour- 

t bubbles of water,» 
highly impregnated with mineral: matter, ‘aré‘thrown’ 
out of the earth by means of gas: .The ‘earthy matter: 
is noi ng in the state of mud, prisieipally around the’ 

_éarthy mattérs thrown out when voleanoes 

-still greater are to be viewed as exceptions to their ge- 

: 

ed clay. Their summits were hollow or crater-like, Geognosy q 
filled with water, from the surface of which air arose, _ 
and burst with an explosion, and often threw out mud. 
In the Island of Trinidad, and also in Java, there are 
considerable air or mud volcanoes. 

6. Volcanic Rocks. 
These are the mineral substances formed or thrown yoleanic _ 

out by true volcanoes when ina state of activity. The rocks, : 
following are the most characteristic of these substances. 
1. Lava; 2. Tuffa; 3. Volcanic ashes; 4. Volcanic 

Ss. | 
1. Lava.—Many different kinds of lava are enume- ; . 14. : 

rated by geologists, and of which a particular account / 

MINERALOGY. 

will be given in the article Votcano. For our pre- 
sent view it will ‘be sufficient to arrange them’ under 
the following heads,‘viz.: Compact, vesicular, slaggy, ’ 
and spumous. hela PASTORIS Nee et 2 

. a. Compact Lava.—Colour grey ; massive, and’some-. 
times in columnar’ distinct: concretions. - Lustre glim- ‘Comment 7 
mering. Fracture “uneven or -splintery::’ “Opaque. me 
Semi-hard, approaching’ to. hard.’ Brittle and easily 
frangible. .: Feels dry'and rough. - Sp. gr. = '2i80. --° 

It always occurs in the form of'streams, (coulé,) and 
nerally forms-the middle part of the stream. = ~~. ° 

6. Vesicular Lava.—Colours grey, black, and brown. y,... ee 
Structure vesicular. Generally: occurs in the upper, "do yg 
and also on-the’ under: sides’.of streams.of lava, when. ~ 

q 
P 

they have run over moist ground; > 9 SE 
c, Slaggy. Lava. Colour black or brown, and has a giaicy 

completely slaggy aspect. It occupies the appermost java. 
part of lava streams. eh 2 Eee ry 

- ds Spumaceots Lava,—Colour red or brown, and-s0 gpuma- 
very vesicular that’ it sometimes ‘will float in water. ceous lava. 
Like slaggy lava, it always occurs onthe" surface of 
streams.'-/= 053 2 is ETRO Tas Te Sosa wa. Ook 

2, Tuffa.—Is.a-conglomerated volcanic rock, with pig), 
an earthy basis, including: masses of different hinds 'of 
lava, voleanie glass, -&c. SUPE WED SEER OI EP 
‘ 8. Voleanic~ Ashes:—These “ate the loose’ powdery yy.5i. 

are in a state ashes, 

—— 

ee 
GSS Sasre Ty PIS ITs. of activity. 5 °°? oh ota arta neler 

- 4, Foleanie Glass.—Certain ‘varieties (if not all) of vy.) oni. 

obsidian, ‘described at'page 549, are to be considered as pass, 
volcanic glasses, ‘These 'are ‘lavas which have been in 
a state of perfect fusion. © * °°) 

AUG Tha dee wacko 2. 
. Veins are tabular-shaped masses, that almost always oe b 

traverse the direction of the strata, and are conip¢ eins. 

of materials that eithér differ more or less from those of 

the rocks which they intersect, or-are of the same na- 
ture: oR ea Tah Te COANE At ee : 

“1. External Relationsof Veins. _ 

Breadth. and :Extent of Veins.—Veins vary very. 
much in their.magnitude, yet the length and depth al- 

ways bear a certain proportion to each other, and the 
breadth to the length and depth. The length and depth . 
are frequently nearly alike, yet the length, on!a general 

view, may be considered as generally somewhat more 

considerable than the depth. Jac i 

1. Breadth or width of Veins.—In most metalliferous go cale 

mountains, we ‘find that metalliferous veins extend a \-) rail 

few hundred fathoms, and then their width does not ,...., 

exceed two feet. 
Veins whose width exceeds a few fathoms are to be 

considered as uncommon, and those whose width is 

neral appearance. Humboldt and Friesleben observed 

oa | 



MINER 
i 140 feet wide, traversin; gneiss, in 

of Lauterbrun, in the Alps of Switzerland. 
In the i of Arran we observed a vein of 
dernpeean sO fetbronl, traversing sandstone. 
mentions the Spitaler vein at Schemnitz, in Hun- 

. is from 14 to 15 fathoms wide. In that part of 
oe Fi irge that belongs to Bavaria, there is a 
eee ® re test wide ; and in ee oe of 
Holberg, near Rotleberode, there is a vein of fluor-spar 
35 feet wide. In this country there are veins of pitch- 
stone and from 10 to 100 feet wide. 
The width of veins does not continue the same 
throughout, but changes considerably, and in some par- 

Daags it’ «2. Longih of Yota--Weine dlr vary mac in thie of 2% Veins. —Veins very much in thei 
veins. length: when their length exceeds 6000 feet, it is to 

be considered as uncommon. The following may be 
-mentioned as instances of metalliferous veins of un- 
common : The ra rar alee 

half the: Mordlauer-Gach vein in the Fichtelgebitge, "; the. Mordlayer-flach vein i irge, 
pe) aos ; and the Friedensgrubner-flach aes 

Geognosy- veins of 
Vy the 

The Kiichschat vein near Fri at 207 The Junahabehirke vein nat Frey moet ee 
ae vein, also near Freyberg, at 300 

at 
The Thurmbofer-sheft st Clansthal, at — . $12 

shaft on a vein is at Kiittenberg 
in Bahemiy . hich . sce 

4. That a vein. which appears at 
_* olla incpnteig i denipsinagndsita sen 

directly opposite boundary its botéom ; and the lateral ex- 
pir any bg lapeetisl jot aryphagnnss know or 

ta 

aS A, 
aL or . “F ® - 

Direction _5.. Veins continue in general in one direction. It 
of veins. Same be patetsined chat. we hope sade, Cofengeneess 

direction. A vein of a mile in extent may stretch north 

2. Structure and Internal Relations of Veins. 

_..1, The mass or body of a vein, as.we have already 
observed, is almost always different from that of the 
tock which it traverses. In some cases, however, we dis- 
cover resemblances between mountain-rocks and vein. 
stones, Instances of this kind are and granite, 

Division of.) 20A character of veins is their division into 
veins into vein is sometimes divided into many 
branches branches by fragments of the malls ( 3) or 

branches out from the sides of the vein in x 

- §00 
surface . 

; the 

cording. {> its gresipth <ttent,..se. Sepmabinprotenande: 
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It is observed that small veins usually terminate in Geognosy. 

the manner of these lateral branches ; but large veins, ““.1"" 

_on the contrary, divide into numerous branches at their 
ends and bottom, but less frequently at the bottom 
than at the ends. 

3. The mass of the greater number of veins is sepa- Besteg of 
rated from the rock through which it passes, by a very veins. 
delicate seam ; but in others this is not the case. Some« 
times the sides of the vein are coated with a clayey 
substance, which is denominated Besteg by the German 
miners ; but this does not always continue throughout 
the whole extent of the vein in which it occurs. In 

porphyry-slate, or ores of different kinds. There is 
Searcely ay species of ore that does not occur in veins, 

ceeding layer rests on the preceding, in such a 
manner that the crystals of the second layer are al- 
ways impressed by those of the first. A beautiful 
example of the veni bedded structure occurs 
in the vein Hulfe-Gottes, at Gersdorf in Saxony. 
This vein is from six to nine feet wide, and is composed 
of | layers, which sometimes amount to forty in 
number. These are composed alternately of calc~ 

y sk fluor-spar, lead-glance, grey ore with 
finor-spar, heavy-spar, and a very small portion of 
_- ; bss appearances occur at Leadhills, and 
-in ms mining districts, 
~ -In_veins of this kind, in icular, we frequently 
meet with openings or un = pr, Nolgearaged es 
‘rally situated towards the middle of the vein, and are 
by miners denominated Druses. a have usually a Druses. 
longish shape, and are always parallel with the vein. 
They have various contractions and widenings. They — 
vaty mugh in size, being from a few inches to several 

water ; and when they are of size, the quantity of ™ost nu- 
water they contain is so erable, as to en esvelvepdey 
the lives of miners, when they are cut into. It is also }P Pe; P™* 
observed, that druses occur most abundantly, and of 
greatest size, in the part of veins, but become 
gradually smaller, and less numerous in thedeeper parts. 
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Geognosy. Veins composed of mountain-rocks sometimes pre- 

sent a stratified appearance. There are many inter- 
esting examples of this fact in the island of Arran. In 
that uncommonly interesting spot, wacke and green- 
stone occur in layers in the same vein. In other cases, 
veins are composed of layers of greenstone, porphyry- 
slate, and pitchstone. Other kinds of stratified veins 
eccur in Arran and other parts of Scotland, which we 
shall take another opportunity of describing particular. 
ly. ; 

Open 6. Besides the drusy cavities, there sometimes occur 
spaces ex- very considerable open’ spaces'in veins, that reach from 
tending the one’ side to the other, or from the hanging to the 
Raa lying side. 

ads of “7, When'we attend to the masses of which veins-are 
* composed’ at different’ depths, we observe that’ they 

approach nearer and nearer to the centre, towards the 
lower part of the vein, but expand or recede from it 
in the upper part. Thus, those layers, which in the 
upper part of the vein are near to its sides, are at a con- 
siderable distance from them lower down, and, ‘still 
deeper, approach nearer to the middle of the vein. 

8. The appearances produced by the meeting, and 
intersecting of' veins, are highly curious and important. 

a, When a number of ‘veins, that do not intersect 
one another, oceur in the same district, it is observed 
that they have usually the same direction and consti- 
tuent parts ; thus intimating, that all of them are of the 

Stratified 
veins. 

Intersec- 
tions of 
veins. 

depositions occur in the same district, then the direc- 
tion of the veins of these different depositions is va- 
rious, and they aré’ arranged in such a manner, that 
each particular formation has a certain direction. 

Old and b. Veins running in different directions, either cross, 
new veins. o¢ simply meet one another. When’ they cross, that 

which is crossed or intersected is said to be the oldest, 
and that' which crosses or intersects, the newest, an opi- 
nion; the accuracy of which may be questioned. 

Change of __c. Veins’ sometimes’ cross each other, without cau- 
direction. ging any change of direction; but more frequently we 

find the: direction considerably ‘changed. 
d. When veins meet under an acute angle, the new- 

er frequently traverses the older ; runs parallel with it 
to a considerable extent, on its lower side, and then 
again diverges under the’ same angle it crossed it’; 
sometimes the newer vein’ does’ not fully traverse’ the 
older, ‘but changes’ its direction’ in the middle of the 
older veiti'; runs’ through the body of the vein ; and 
after a longer or shorter'course, again’ diverges at the 
same ‘angle it entered: Sometimes the newer vein does 
not even traverse’the older; only meets it ; then runs 
parallel-with it; again diverges and this is sometimes 
frequently repeated iti ‘the course of the’ vein. 

Sometimes newer veins’ do not even run parallel ~ 
with the older, but fairly terminate in them ; and this 
takes’ place ‘usually onthe hanging or upper side. 

Different 9. In the same veins; we sometimes meet with two 
groups of or three’ different: formations, Thus, in some Saxon 
minerals or yyetalliferous veins; we fihd'the lowest formation to be 
formations 

in the same 
vein. 

per-ores ; inimediately above it, a formation of silver- 
ore; and the upperiiost'is a formation of ‘iron-ore. 

Metallifers — more examples of the same kind ‘might'be men- 
tioned. 

run paral- 10. Great metalliferous’ veins* tistially run’ parallel 
lel asa with the general direction of gréat’ valleys. 
great val. . Lk 
leys. ’ 2 

discussed in the article Varn. 
same’ general formation. When different venigenous - 

“4th, That althou 

lead-glancé’; immediately above it, a formation of na- - 
tive silver; and the uppermost sparry-ironstone. In ° 
Frarice, there are'veins, whose lowest formation is cop- - 

~facts arid views as may occur to travellers and geolo. 

MINERALOGY. 
11. Veins also occur more frequently in flat hilly Geognosy 

country, than in’ ‘mountainous country, and ge- & : 
nerally on the ridges of the hills. Beds, on the contra. Veins 
ry, are equally, if not more abundant, in steep moun. ™e fre- 
tainous country. een ie 

12. Sometimes. the strata or beds, traversed by veins, rp lhe 
are merely separated ; so that the strata or beds on Op- tainous 
posite sides of the vein correspond. In other cases, country. 
there is a dislocation, or what miners call a shift of the 
strata, that is the similar strata or beds on opposite 
sides of the vein, do not correspond, but are depressed 
or sunk generally on the hanging or upper side: of the 
vein. The degree of depression or dislocation usually 
ci re to the magnitude of the vein. 

13. The walls of veins are frequently more or less 
altered ; and this alteration is caused: either by an in- 
termixture of the materials of the vein with that’ of the 
wall, or by a decomposition of the wall, owing to the 
agency of percolating water, or the substances of which 
the vein is composed. 

Mode of formation.—Veins are either of simultaneous Mode of — 
formation with the rock which they traverse, as in gra- formation. 
nite, metalliferous. veins, &c. or are rents that have been 
filled up from above with the mineral matter they 
now contain, as in those veins that contain true frag- 
ments. 

The various economical relations of veins will be 

*.* Ace or MeTALs. 

Age of metals.—It appears from the details already Age of 
given in our account of mountain-rocks, metals. 
1st, That metals differ very much as to the period of 

their formation. 
2d, That the variety and quantity of metalliferous sub« 

stances decrease in general from the primitive to the 
alluvial period of the earth’s formation. 

3d, That molybdena, titanium, tin, scheele, cerium, . 
tantalum, uran, chrome, and bismuth, are metals of 
the oldest primitive formation, and that only feeble 
traces of them are to be observed in newer periods. 

arsenic, cobalt, nickel, silver, and 
‘copper, occur in old primitive mountains, they also 
extend to newer mountains, ant 

5th, That gold, tellurium, antimony, and manganese, 
are metals of a middle age, occurring in the newer 
ae the'transition, and the oldest secondary- 
rocks. 

6th, That lead, zinc, and mercury, are of later date, 
when compared with those metals we have already 
mentioned, because they occur in greatest quan- 
tity in the newer or secondary formations. 

7th, That iron is found in every rock, from the oldest 
granite to the newest alluvial deposit ; hence is uni- 
versally distributed, and is therefore a production of 
every period. - 

8th, That the more crystalline ores abound in the pri- 
mitive mountains, but continue decreasing’ in quan- 
tity and variety from the primitive rocks to the new- 
est alluvial deposits. 

** Tuzory or THE ForMATION oF THE EARTH. | 

This curious but very extensive’ subject cannot be T 
discussed in the present article, but will be considered ‘te f 
in all its bearings, and in connection with such’ new ton of 

gists, or may result from our own inv tions, un- 
‘der the article THEory oF THE Earta. 
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Part I.—ORYCTOGNOSY. 

z 

iH 
i
h
 

Si
t 

@ 
o@ 

#2 
JE
 

3 

I 
n
e
t
a
 

cp
 

gb
eU
 

UE
 

Li
 

in
 

a
l
 

+ 
ae
 

; 
i
n
s
e
t
 

S
e
r
e
r
 

e
s
.
 

ie
a-
oe
eb
e 

i
t
 

a
y
 

H
e
e
 

t
h
t
 

p
a
t
e
 

i
t
u
 

a
e
 

i
i
d
 

h
i
t
 

: 

ma
 

TH
 

|
 

ee
e 

a
e
 

i
 

: v
e
 

i
 

H
a
e
 

2 
ba 

i
 

ie
si
 

P
a
i
 

L
a
e
 

if
s 

q
e
 

i
n
 

H
e
e
 

i
 

0D 
t
h
 
l
i
e
 
m
e
 «
 

"ease, Pane 



Oryctogno- 

Principal 
colours. 
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Colours of Minerals. 
1. Colours.—We begin our description of the exter- 

nal characters of minerals with that of colour, as it is 
the character which first particularly strikes the eye. 
It exhibits very great variety, and hence its determi- 
nation is often ‘attended with considerable difficulty. 
Although it is an important \and ‘useful character, it Was 
but ill understood before the time of Werner, and it is 
even at present, by some mineralogists, considered as 
of little or no yalue. The older mineralogists had no 
very accurate nomenclature of colours, and rarely gave 
any definition of them ; hence it was, that this charac- 
ter, in their systems, did not afford satisfactory descrip- 
tions. Some modern mineralogists, particularly those 
of the French School, use in their descriptions only 
single, and often unconnected varieties of colour, which 
is an erroneous practice ; because in describing species, 
we ought to enumerate all the varieties they exhibit, 
and in a natural order, so that we may obtain.a dis- 
tinct conception of the arrangement of these varieties 
into groups or suites that characterise the species. 
Werner was early aware of the utility of this character, 
and, by a careful study of all its appearances and varie- 
ties, was enabled to form a system of colours for the 
discrimination of minerals, in which he established a 
certain number of fixed or standard colours, to which 
all the others could be referred, defined the varieties 
and arranged them according to their resemblance to 
these standard colours, and placed them in such man- 
ner, that the whole colours in the system formed a 
connected series. 

In establishing the fixed or standard colours, he 
thought he could not do better than adopt those as sim- 
le colours, which are considered as such in common 
ife ; of these he enumerates eight, which he denomi- 
nates chief or principal colours; they are while, grey, 
black, blue, green, yellow, red, and brown. Although 
several of these colours are physically compound, yet 
for the purposes of the oryctognost, it is convenient to 
consider them as simple. 

Werner remarks, “‘ I could not here enter into an 
adoption of the seven colours into which'the solar ray 
is divided by the prism, as principal colours, ‘nor into 
the distinction of the colours -aceordingly as‘they are 
either simple or compound ; nor could [ démit white 
and black, the former being considered:as a combina- 
tion of all colours, and the Jatter as the mere privation 
of light or colour ; for these’are distinctions that 'per- 
tain to the theory of colours among natural ‘philoso- 
phers, and cannot be well applied in comnion life, in 
which black is ranked among the colours, as well as 
white and yellow; and green, which is mixed, con- 
‘sidered as a \principal'colour, ‘as well as’red, which is 
simple. 

«In the adoption of the principal colours enumerat- 
‘ed above, I am countenanced by Dr. Scheffer, who has 
exhibited them, with the exception of the grey, in his 
sketch of a general association of colour, Regensburg, 
1769. Iam, however, justified in adding the grey co- 
lour, by observing, that it occurs very frequently in 
the mineral kingdom ; that the attempt to bring it un- 
der any one of the other colours, would be attended 
with many difficulties, and that, if we have respect to 
denominations, it is ‘considered in common life as ac- 
tually differing from the others.” - Werner’s ‘External 
Characters, p. 38, 39. ye: 
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colours, he next defined and arrai 
ing subordinate varieties. 

The definitions were obtained principally by occular 
examination, which enables us speedily to detect the 
different colours of which the varieties are composed. 
In detailing the results of this kind of ocular analysis, 
if we may use the expression, the predominant compon- 
ent parts are mentioned first, and the others in the or- 
der of their quantity. Thus apple-green is found to be 
a compound colour, and we discover by comparing it 
with emerald-green, that it is principally composed of 
that colour and another, which is greyish-white ; we 
therefore define apple-green to be a colour composed of 
emerald-green and a smail ‘portion ‘of greyish-white. 
The method he followed in arranging the varieties is 
simple and elegant. He placed together all those va- 
rieties which contained the same principal colours in.a 
preponderating quantity, and he arranged them in such 
a manner, ‘that the transition of the one variety into 
the ‘other, and of the principal colour into the neigh- 
bouring ones, was preserved. To illustrate this by an 
example: Suppose we have a variety of colour which 
we wish to refer to its characteristic colour, and also to 
the variety under which it should be arranged. We 
first compare it with the principal colours, to discover 
to which of them it belongs, which in this instance we 
find'to be:green. ‘he next step is to discover to which 
of the varieties of green in the system it can be refer- 
red. If, on comparing it with emerald-green, it ap= 
pears to the eye to be mixed with another colour, we 
must, by comparison, endeavour to discover what this 
colour is; if it prove to be greyish-while, we immedi- 
ately refer the variety to apple-green; if, in place of 
greyish-while, it is intermixed with lemon-yellow, we 
must consider it grass-green ; but if it contains neither 
greyish-white nor lemon-yellow, but a considerable por« 
tion of black, it forms blackish-green. Thus, by mere 
ocular inspection, any person accustomed to discri- 
minate colours correctly, can ascertain and analyse the 
different varieties of colour that occur in the mineral 
kingdom. - 

The transition of the principal -colours and their va- 

the most. strik- 

-rieties into each other, he represents by placing the 
-characteristic colours in the middle of a series of which 
all the members are connected together by transition, 
-and whose extreme links:connect them with’ the 
ceding and following principal colours. Thus, emerald. 
green is placed in the middle of aseries, the members 
of which pass, on the one hand, by increase of the pro- 
portion of blue into the next colour-suite, the blue ; on 
the other hand, by the increase of yellow into yellow, 
siskin-green forming the connecting link with yellow, 
-and verdigris green with blue. 

- Names of the Colours. , 

The names of the colours are derived, Ist, From Names of 
certain bodies in which they most commonly occur, as the colours. n 
milk-white, siskin-green, liver-brown ; 2d, From me- 
tallic substances, as silver-white, iron-black, and gold~ 
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names used by painters, as i 

yan saute Bee 1b, Noe iet 
w is next in quantity int 

, as bluish-grey, ) 

Oryetogne- yellow; $d, From 
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1. Definitions of the different Varieties of Colour. 

Definitions A. Ware. 
ome This is the lightest of all the colours ; hence the sli 

va- 

rieties of 

Os 
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_ Straw-yellow. Examples, chalk, limestone, and semi- Crgetegnes 

Ay, ae is the colour of native silver, and is dis. ““Y"” 

&: Milk while is snow-white mixed with a little Berlin- 
blue and ash-grey. It passes into smalt-blue. The 
colour of skimmed milk. Examples, calcedony and 
common opal. 

h. Tin-white differs from the preceding colour 
wills. comtpining: a Helle. Gre. TF, OR 

colours, is a compound 
it forms the link by which 

connected together, and is 
placed between them. It occurs very fre- 

in the mineral kingdom. The following are 

liar, 
b, Bibles omivens minnl ah «lite: bien 

is lead-grey without metallic lustre. Examples, 
hornstone and limestone. 

¢. Pearl-grey is pale blui intermixed with a little 
red. It passes into lavender-blue. Examples, quartz, 

i stallized hornstone, and a very 

© pound yalawihcrt and 
is the colour of wood-ashes, {t passes on the one 
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hand into greyish-black, on the other into greyish- 
white, as also into greenish, greyish, and smoke-grey. 
It seldom occurs pure in the mineral kingdom. Ex- 
amples, quartz, flint, mica, and zoisite. 

h. Steel-grey is dark ash-grey with metallic lustre. It 
is the colour of newly broken steel. Examples, grey 
copper and native platina, 

C. Brack. 
It presents fewer varieties than any of the other colours, 

owing probably to the intermixture of lighter colours 
not being observable in it. The discrimination of its. 
varieties is attended with considerable difficulty, and 
ean only be satisfactorily accomplished after much 
practice. The following are its varieties : 

a. Greyish-black is velvet-black mixed with ash-grey. 
It passes.into asit-grey. Is very distinct in basalt. 

b. Iron-black is principally distinguished from the pre« 
ceding variety by its being rather darker, and pos« 
sessing a metallic lustre. It passes into steel-grey. 
Examples, magnetic iron-ore and iron-mica. 

c. Velvet-black is the characteristic colour of this series. 
It is the colour of black velvet. Example, obsidian. 

d. Pitch-black, or brownish-black, is velvet-black mixed 
with a little yellowish-brown. It passes into black« 
ish-brown. 

e. Greenish-llack, or raven-black, is velvet-black mixed 
with a little greenish-grey. It passes into black« 
ish-green. Example, hornblende. 

J. Bluish-black is velyet-black mixed with a little blue. 
It passes into blackish-blue, and appears sometimes 
to contain a slight trace of red. Example, black 
earthy cobalt-ochre. 

D. Buus. 
The characteristic colour; whicli. is Berlin-blue, is 

placed:in the middle of the series, and all those va- 
rieties that contain red in their composition, on the 
one side, and those containing green, on the other. 

- It is rarer among minerals than the preceding; 
blackish blue connects it with black, sky-blue with 
green; and.it'is connected with red by violet-blue 
and azure-blue. The following are its varieties. 

a. Blackish-blue is Berlin-blue mixed with much black 
and a trace of red. It passes, on the one side, into 
bluish-black, on the other, into azure-blue. Exam. 
ple, blue-copper, the dark varieties. 

b. Azure-blue is Berlin-blue mixed with a little red. It 
is a burning colour. Examples, blue copper, and 
azure-stone, ; 

c. Violet-blue is Berlin-blue mixed with much red and 
very little black. It borders on columbine-red.. It 
is the tint of colour we observe in the violet when 
it is about to blow. It is the most: frequent of the 
blue colours, Examples, Amethyst and fluor-spar. 

a. Lavender-blue is violet-blue, intermixed with a small 
portion of grey. It is intermediate between pearl- 
grey and violet-blue. Examples, Lithomarge and 
porcelain-jasper. 

e. Plim-blue is Berlin-blue, with more red than in 
violet-blue, and a small portion of brown and black. 
It passes into cherry-red and broccoli-brown. Ex 
ample, Spinel. 

J. Berlin-blue is the purest or characteristic colour of 
the series. Example, Sapphire, rock-salt and kya- 
nite. 

g. Smalt-blue is Berlin-blue with much white, and:a 
trace of green. It passes into milk-white. It oc. 

, . 3 

Example, earthy cobalt ochre and mica. © 
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curs in pale-coloured smalt, named eschel, also in Oryctogno- 
earthy-blue iron, earthy blue copper, and in some *¥- 
varieties of gypsum. 

h, Duck-blue is a dark blue colour, composed of blue, 
much green, and a little black. Frequently in cey=. 
lanite, and in a rare- variety of indurated talc. 

i. Indigo-biue, a deep blue colour, composed of blue, 
with a considerable portion of black anda little green: 
Example, earthy blue iron of Eckardsberg in Thu- 
ringia. 

k Shy-blue is a pale blue colour, composed of blue,- 
green, and a little white. . It forms the link which: 
connects the blue series withthe green. It is- named: 
mountain-blue by painters. It is the colour of a 
clear sky, and hence its name. It occurs but rare 
ly in the mineral kingdom. Example, Lenticular 
copper, 

E, Green, 
The. varieties of this. colour-naturally fall into two 

rincipal suites; in the one of which the blue co-.” 
four prevails; in the other the yellow; and be- 
tween the two is placed the» pure or characteris. 
tic colour, the emerald-green. Although it is not 
acommon colour in the mineral kingdom, yet it. is 
met with more frequently than the blue. In earthy 
minerals the green. colours are generally owing to 
oxide. of iron; in a few cases to the oxide of 
chrome; in others to oxide of copper; and. in a 
very few to oxide of nickel. 
The following are the varieties of this colour. 

a. Verdigris-green-is emerald g mixed with much 
Berlin-blue, and a little white. It is the link which 
connects the green and blue colours together, Ex. 

- amples, Copper-green and green Siberian felspar. 
b. Celandine green is verdigris-green mixed with ash- 

grey. LExamples, Green-earth, Siberian and Brazi~ 
lian beryl. : 

c. Mountain-green is emerald green, mixed with much 
blue, and a little yellowish-grey; or verdigris green 
with yellowish grey. It passes into greenish-grey. 
Examples, Beryl, aqua marine topaz, glassy acty« 
nolite, common garnet, and hornstone. 

d. Leek-green is emerald green, with bluish-grey and 
a little brown. It is the sap-green of painters, In 
this colour, the blue and yellow colours are in equal 
roportions, Examples, Nephrite, common actyno~ 
ite, and prase. 

e. Emerald-green.. The characteristic. or pure unmix- 
ed green. All the preceding green colours are more 
or less mixed with bine: and at length pass into it; 
but the following part of the green series, by the 
increasing proportion of yellow, at length. passes 
into yellow. Examples, Emerald, fibrous malachite, 
copper-mica, and sometimes also fluor-spar. ’ 

JS: Apple-green is emerald green mixed with a_ little 
greyish-white. It passes into greenish white. Ex-« 
amples, Nickel ochre and chrysoprase. _ , 

g. Grass-green is emerald green mixed with a little 
lemon-yellow. The colour of fresh newly sprung 

- grass. Example, Uranite. , f 
h. Blackish-green is pistachio-green mixed with a con~ 

siderable portion of black. It passes into greenish. 
black. Examples, Precious serpentine and augite. 

i. Pistachio green is emerald-green mixed with more 
yellow than in grass-green, and a small portion of 
brown, Examples, Chrysolite, and epidote.or pistae 
cite... ‘ 
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green is pistachio-green mixed with'a © brown. It passes into flesh-red. Examples, iryetogno- 

< Sates or anol oon meh “forthe ct ee 
a ‘and a little brown. It passes into livers m. Orange-yellow is lemon-yellow with carmine-red. “~*~ 

yrown. Examples, Garnet, olivenite and It is the colour of the ripe orange. Examples, 
Do of grass-green mixed with much brown _ Streak of red-orpiment, and uran-ochre. 
anda grey. It passes into liver brown. Ex- 

Common garnet; olivenite, pitchstone,and _ G. Rep. 
or pistacite. : Tt exhibits more varieties than the other colours, and’ 

m, Oil-green is emerald-green mixed with yellow, _ is very common in the mineral kingdom. The cha- 
nad 5 grey; or pistachio-green, with much __racteristic colour is carmine-red ; the others ins 
yellow and light ash-grey. It is the colour of fresh _ cline either to yellow or blue: hence there are two 

vegetable oil. Examples, Fuller’s-earth, beryl and i suites; the first of which contains yellow- 
pitchstone. colours; the second bluish-red colours. 

n, Siskin- is emerald-green mixed with much le- The red colours are ipally owing to oxides of 
mon- and a little white. It makes the transi- iron, and combinations of 
tion to the yellow colour. Examples, Uran-mica, metals with sulphur and arsenic. The following are : | 

a. Aurora or morning red is carmine-red mixed with: 
F. YEtuow. much lemon- . It passes into orange-yellow. 
ee special at ieee, Sees wep -Example, Red orpiment. 
three mma ts, metallic lustre, viz. brass-yellow, 5. Hyactnth-red is carmine-red mixed with lemon-yel: , 
gold-yellow, bronze- The characteristic low and a minute portion of brown; or aurora-red 

is placed in the mid- mixed with .a minute portion of brown. It passes. iu 
dle of the series ; ee a at dhe into brown. Examples, Hyacinth and tile-ore. 
[seagate pete tte it are red- ¢, Tile-red is hyacinth-red, mixed with greyish-whife. 

yellow. The one side of the series, by the in- _It is the colour of tiles or bricks. Examples, Porce- 
crease ‘of the ,» passes by sulphur- into _lain-jasper and zeolite. 
‘green; the , by the increase of passes by d. Scarlel-red is carmine-red mixed with a very little 

of , into red. Itisafrequent lemon-yellow. It is a well-known colour of much "means 
colour in the mineral kingdom. The following are _ intensity. Example, Light-red cinnabar from Wolf- 

stein. 
a, Sulphur-yellow is \emon-yellow mixed with much e, Blood-red is scarlet-red mixed with a small portion: 
emerald green and white. It is the colour of native —_ of black. Examples, Pyrope and jasper. 

' sulpbor. Example, Native sulphur. S. Flesh-red is blood-red mixed with greyish-white: 
b. Brass-yellow pe nage ee dag Examples, Felspar, calcareous spar, and straight la- 
' ; a mellar i heavy , 
eae) wnat od * Sere mS here g: Copper: eae difers om the preceding 

grey. Example, Calamine, serpentine and h, ecuinered is the characteristic colour. Example, 
yellow cobalt-ochre. inel, particularly in thin splinters. : 

d. Bronze-yellow is brass-yellow mixed with a little 1, Cookinetred is Connine mixed with bluish. 
a minute portion of reddish brown. grey. Examples, Dark-red cinnabar and red copper-- 

ore. 
¢. Waz-yellow is \emon-yellow m with reddish. &, Crimson-red is carmine-red mixed with a considera- 
Pern AS) Me wey Mesvoeiler ble portion of blue. Example, Oriental ruby. 
ed as honey-yellow with ish white. It is the Wi" GaleiDine-rel Wr catteicieasts; ‘with taco: blao thas) 

eae ee Examples, Opal the variety, and, what is characteristic 
and yellow lead-spar. . for this colour, a little black. Example, Precious 

| into yellowish brown. Ex- wm. Rose-red is cochineal red mixed with white. It 
amples, Fluor-spar and beryl. — passes into reddish-white. Examples, Red manga 

g. Lemon-yellow is the pure unmixed colour. It is the nese and quartz. 
colour of ripe lemons. Examples, Yellow orpi- mn, Peach blossom-red is crimson-red mixed with white: 
ment. on Red cobalt-ochre. 

h. Gold-yellow is colour with metallic o. Cherry-red is crimson red mixed witha considerable 
lustre. Example, Native of brownish-black. Examples, Spinel, red 

i. Ochre-yellow is ” mixed with a consi: antimony, and precious garnet. 
~ derable of light chesnut brown. It passes p. Brownish-red is blood-red mixed with brown. It 
into brown. It isa very common colour ~ passes into brown. Example, Clay ironstone. 
among minerals. Examples, Y earth and jas- sins 7 

& Wine-yellow is \emon-yellow mixed with a small This, after black, is: the darkest colour in the system. . 
portion of ved. and. greysh-white The colour of | The whole or saite tam be distinguished into. 

home-made Examples, Saxon and those which have red, and those which yellow 
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connects the brown series with the black. Varieties 
of this colour occur frequently in the mineral king- 
dom, particularly among the ores of iron, and the 
inflammable minerals. 

. Reddish-brown is chestnut-brown mixed with a little 
red and yellow; or chestnut-brown with a small 
portion of aurora-red. It ses into brownish- 
red, Example, brown blende from the. Hartz, and 
zircon. : 

b. Clove-brown is chestnut-brown, mixed with. cochi- 
neal-red, and a little black. It is the colour of the 
clove. It passes into plum-blue and cherry-red. 
Examples, rock-crystal, brown hematite, and axinite. 

c. Hair-brown is clove-brown mixed with ash-grey. 
Examples, Cornish tin-ore, wood opal, and brown 
iron-ore. 

d. Broccoli-brown is chestnut-brown mixed with much 
blue, and a small portion of green and red. _ It pas- 
ses into cherry-red and plum-blue. _ It is a rare co- 
lour. Example, zircon. 

e. Chestnut-brown, Pure brown colour. 
colour. Example, jasper. 

JF. Yellowish-brown is chestnut-brown mixed with a 
considerable portion of lemon-yellow. It passes into 
ochre-yellow. It is one of the most common colours 
in the mineral kingdom. Examples, iron-flint and 
jasper. 

g. Pinchbeck-brown is. yellowish-brown with metallic 
lustre, Rather the colour of tarnished pinchbeck. 
Example, mica. 

h. Wood-brown is yellowish-brown mixed with much 
e ash-grey. It passes. into yellowish-grey. 

Recintein cok and bituminous wood. _ 
i. Liver-brown is chestnut-brown mixed with olive- 

green and ash-grey. It is the colour of boiled, not 
fresh liver. It passes into olive green, Example, 
common jasper. 

k. Blackish brown is chestnut-brown mixed with black. 
It passes into brownish-black. Examples, mineral 
nae, from Neufchatel, moor-coal, and bituminous 
wood *, 

It is a rare 

The immense variety of colours. that eccur in the 
mineral kingdom, constitute an almost infinite series, 
to characterise every individual of which is next to im- 
possible. The colours we have already defined, are a 
few only of the most prominent features of that great 
and beautiful series, and serve as points of comparison, 
and as the boundaries between which every occurring 
colour lies. 

From the small number of colours we have defined, 
and the great variety that occur in minerals, it is evi- 
dent that the greater number of occurring colours will 
not correspond. exactly with those defined, but will lie 
between them. It is this circumstance, in particular, 
that renders it so difficult te get an acquaintance with 
colours. To obviate this in some degree, Werner 
uses terms which express correctly certain prominent 
differences which are to be observed between every 
two colours. Thus, when one colour approaches 
slightly to another, ‘it is said to incline towards it, (es 
nahrt sich ;) when it stands in the middle between 
two colours, it is said to be intermediate, (es steht in 
der mitte ;) when, on the contrary, it evidently ap- 
proaches very near to one of the colours, it is said’ to 
fall or pass into it, (es geht iiber). 

* ‘The most accurate delineations of colours are given in Syme’s Wernerian Nomenclature of Colours, published in Edinburgh’a few 
yeats ago, 
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II. The Delineations or Patterns formed by the Colours, Setgiogees . 

The distinctions included under this head depend on 
the shape which the colour assumes. It is only to 
be observed in simple minerals, The followi 
the different kinds enumerated and descri 
Werner. : 

A. Dotted. In this variety, dots or small spots are ir- 
regularly dispersed over a:surface which has a dif. 
ferent colour from the spots, It occurs frequently 
in serpentine, but seldom in other minerals. 

B. Spotted. If the spots are from a quarter of an inch 
to an inch in diameter, and the basis or ground still 
visible, it is said to be spotted. It is either round 
and regularly spotted, or irregularly spotted. The 
first occurs in clay-slate ; the second in marble. 

C. Clouded. Here no basis is to be observed; the 
boundaries of the colours are not sharply marked, 
and the spots run into each other. It occurs: in 
marble and jpeper. “oh 

D. Flamed. hen the spots are long and acuminated, 
and arranged according to their length, the flamed 
delineation is formed. it has still a basis. It occurs 
in striped jasper, marble, &c. { 

E. Striped. Consists of long and generally parallel 
stripes, that touch each other and fill up the whole 
mass of the stone, so that ithas no ground. It pre- 
sents two varieties. 
a. Straight striped, as in striped jasper and varie- 

gated clay. , 
4. Ring-shaped, occurs in Egyptian jasper. 

F. Veined. Consists of a numberof more or less de« 
licate veins crossing each other in different directions, 
so that it is sometimes net-like. We can always dis. 
tinguish a base or ground. Examples, black marble 
veined with calcareous spar or quartz, jasper and 
serpentine. 

G,. Dendritic. Represents a stem with branches, on a 
ground. Examples, steatite and dendritic caleedony. 

H. Ruiniform. Resembles ruins of buildings. It oc~ 
curs in Florentine marble, which is from this cir- 
cumstance called landscape marble, 

Ill. The Play of the Colours, 
If we look on a mineral which possesses this pro- The play of 

perty, we observe, on turning it slowly, besides its the colours. 
common colours, many others, which are bright, change 
very rapidly, and are distributed in small spots | or 

es. A strong light is required, in order to 
see this appearance distinctly, and it never occurs 
in opaque or feebly translucent minerals. We observe 
it in the diamond when cut, and in precious opal. 

IV. The Changeability of the Colours. : 
When the surface of a mineral, which we turn, in Thechan 

different directions, exhibits, besides its common colours, ability of 
different bright colours, that do not change so rapid= the colo 
ly, are fewer in number, and occur in hes 
den in the play of the colour, it is said to exhibit what 
is called the changeability of the colours, The change~ 
ability of colour isseen only.in particular directions, 
the play of colour in all directions. . 1 
We distinguish two kinds of this phenomenon, 

A, That which is observed. by looking im \jifferent pox 
sitions on the mineral, as in Labrador felspar. 

B. That observed byJooking through it, as in the com« 
mon opal, which shows a milk-white colour when 

‘ 

The deline- | 
ations or 

are patterns 
by formed by . 

the colours, 

a 

e 
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“oryetogeo- we look on its surface, but when held between the 
.. se eye and the light is wine-yellow. 

V. The Iridescence. 

The irides» When a mineral exhibits the colours of the prism or 
the rainbow, arranged in parallel, and sometimes vari- 
ously curved layers, it is said to be iridescent. It is 
to be observed by 
A. Looking on the mineral only, as in precious opal, 

adularia, &c. at 
B. Both by looking on the mineral and through it, as 
in calcareous spar, crossed by thin veins, some arra- 
gonites, rainbow calcedony, and some amethysts. 

VI. Tarnished Colours. 

. Brown,—magnetic pyrites. 

Sec et oni The or -coloured, are 
according to the intensity of their basis. Of the 
following are in the tabular view 

«, Pavonine, or Peacock-tail tarnish. r 
BE H . 

: 

i u : fils, 
z ERPE 335 

3 E g 
78 : / 25 i 3 ! 2 z 2 58 

gf 2 F i =? i B HI 

These must not be confounded with the tarnished 
colours ike arn Sas Cree eee oe 

Secs tebe the Whole mest of te aoa: The 
Seat diiae plore moms, let rarely orem 

colours either become , when 
Barats Seana tate, ox thay, become, datllas, 40 pass 

sat cod elettetiittlincente esl Tiotecaes OF : 
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PARTICULAR GENERIC EXTERNAL 
CHARACTERS. 

L—PARTICULAR GENERIC EXTERNAL CHARACTERS OF 
SOLLD MINERALS, 

Characters for the Sight. 

1. The External Aspect. 

The External Aspect of a mineral is that outline or 
contour which it bas received from nature. Thus, if 

kinds are 

shape which is 
reatest magni- 

tude, and whose dimensions in , breadth, and 
thickness, are nearly alike. It occurs imbedded in 
other minerals, and it is intermixed with them at 
tase live, of semen Examples, Galena or lead- 
glance copper pyrites. 

CE Ee ey Gola wa Pe 
though not 80 to e. is cu- 
rine y tog! Rrghieedy (on well i by Mr. 
Daniell. He remarks, i 

Se 
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ments of eight-sided prisms, and so on, Mr. Daniell 
has shewn, in a satisfactory way, that these emboss« 
ments are not formed by the crystallization of that 
portion of the salt which shas been dissolved ; but 
that oak are brought into view by the unequal so- 
lution of the lump of salt subjected to the action of 
‘the water. Hence it follows, that all these appa 
rently amorphous masses are in reality composed of 
‘crystals, though such a structure cannot be distin- 
guished by the eye previous to this natural dissection 
of it. The same crystalline structure was developed 
when calcareous-spar, strontian and witherite, were 
acted on by vinegar. Bismuth, antimony and nickel, 
treated with very dilute nitric acid, likewise exhibit- 
ed a crystallized structure. From these experiments 
we may infer, with considerable probability, that 
the structure of most minerals is in reality crystalli- 
zed, even when they appear massive; an inference 
which leads to the highly important conclusion, that, 
on a general view, a great portion of thecrust of the 
earth is more or less of a crystalline nature. 

B. Disseminated, is from the size of a hazel-nut until it 
is scarcely visible, and its dimensions in length, 
breadth, and thickness are nearly alike. It isimbed- 
ded, and is intermixed with the inclosing mineral at 
the line of junction. It is divided into 
a. Coarsely disseminated, which is from the size of a 

hazel-nut to that of a pea. Examples, Copper- 
pyrites and brown-spar. 

4. Minulely disseminated, from the size of a pea to 
that of a millet-seed. Example, Tinstone in gra- 
nular quartz. 

c. Finely disseminated, from the size of a millet-seed 
until it is scarcely visible. Example, Brittle sil- 
ver glance in brown spar. 

C. In angular pieces. Minerals having an angular 
shape, in which the length, breadth and thickness 
are nearly alike, which are found loose, or slightly 
imbedded, and without any intermixture with the 
inclosing mineral at the line of junction, and from 
‘the size of a hazel-nut and upwards, are said to oc- 
cur in angular pieces, It is distinguished from the 
massive by its occurring either loose, or not inter- 
mixed with the basis at the line of junction. Of this 
external shape there are two kinds. 
a. Sharp cornered, as in quartz and calcedony. 
6, Blunt cornered, as in common opal. 

D. In grains. Minerals having a roundish form, and 
imbedded or loose, and not much larger than a hazel- 
nut, are said to occur in grains. This shape is distin- 
guished 
a, With regard to size, into 

_ #. Large, that is, when they are from the size of 
a hazel-nut to that of a pea. Examples, Mea- 
dow ore and precious garnet. 

8. Coarse, from the size of a pea to that of a hemp- 
seed, Example, lg 

y. Small, from the size of a hemp-seed to that of a 
millet-seed. Examples, Precious garnet, pyrope 
and iron-sand, - 

3. Fine, from the size of a millet-seed until it be- 
comes nearly undistinguishable. Example, Pla- 
tina. 

The grains are further distinguishable 
2. With regard to the exacter determination of the 

shape into 
ez. Angular grains, as in iron-sand. * 
&. Flattish grains, as in platina and gold, 

. a 
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y. Roundish grains, as in pyrope and 

> J Bee 
c. With regard to connection with other minerals. 

the is loose ee ps 
8. In imb grains. 
y. In superimposed grains. 

E. Jn plates. Minerals which occur in external shapes 
whose length and breadth are great in comparison of 
their thickness, in which the thickness is not equal 
‘throughout, and is so considerable, as to allow the 
fracture to be distinguished, are said to occur in 
plates. The maximum thickness of plates is half an 
inch. Example, red silver. ; 

F. In membranes or flakes. This shape is distinguish« 
ed from the former by its thinness, as it never great« 
ly exceeds the thickness of common paper, and the 
fracture cannot be seen. Example, iron-pyrites. 

II. Particular External Shape. 

Particular external shapes differ from the common Patticular 

A. Longish Particular External Shapes. 

a, Dentiform, adheres by its thick extremity, and be« 
comes gradually thinner, incurvated, and at length 
terminates in a free point, so that it resembles a 
canine.tooth, whence its name, Its length is from 
a quarter of an inch toa foot. It is one of the 
rarer kinds of external shapes, and is peculiar to 
certain metals. Example, Native silver. 

b, Filiform, adheres by its thicker extremity, and ter- 
minates by an almost imperceptible diminution of 
thickness, and is usually curved in different direc- 
tions. It is thinner and longer than the dentiform. 
Example, Native silver. Pe. i 

~ ¢. Capillary, When the filiform becomes longer and 
thinner, it forms the capillary. It is genivaly sucks 
entangled, and sometimes the threads are so near 
each other that it passes into the compact. Ex. 
ample, Native silver. 

d. Reticulated is composed of many straight threads, 
which are sometimes parallel and sometimes meet 
each other at right angles, and form a net-like 
sha The whole is a series of minute crystals, 
and is distinguished from the capillary by its 
threads being always straight. Example, Native 
silver. PS BLY 

e. Dendritic. In this external shape we can observe 
a trunk, branches, and twigs, which are distin- 
guished from each other by their thickness, the 
trunk being the thickest. Examples, Native cop. 
er and brown hematite. , : 

Jf. Coralloidal or coralliform. When two or three 
branches, having rounded or pointed extremities, 
proceed from one stem, the coralloidal external 
shape is formed. There are ‘usually many stems 
together. From its resemblance to coral, it is dee 
nominated Coralloidal. The variety of arragonite, 
called flos ferri, is an excellent example of this 
kind of particular external shape. ; 

external shapes, in bearing a resemblance to natural or external ” 
artificial bodies, and in being far more characteristic *®*P* 
and varied in their aspect. They are called particular, 
because they are not so common among minerals, as 
the common external shapes. There are four different 
sets, entitled, longish, roundish, flat, and cavernous. 
Each of these sets haye their subordinate kinds, which 
we shall now describe. 

precious gar. Oryctogno-. 
sy. 
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to possess a stalac- D. Cavernous Particular External 
consists of different _ Coline. tooaial io oid to be Gellnlar, when 

Oryctogno- 
sy. 

it is composed of straight or bent tables, which “~*~ 
cross together in such a manner as to form empty 

or cells. Example, quartz. — é 

a fe oe + = «3 rendidwe Magento! ion cular or 
shape bf uauthetninensh” It borders on the cellu- 
lar shape, and is formed when a newer mineral 

into spongiform. Example, iron-ore. 
d. Corroded. A fossil is said to be corroded when it ‘ 

holes is nearly equal to that of the basis. 
the appearance of wood which has been gnawed 

jeces were heaped on one another. Ex- 
See ee ee? 

| 
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A. The Genuineness of Crystals. 

This refers to the division of crystals into True and 
Pe rage The true are the forms which the same 
substance always assumes, and which are peculiar to 
it; the supposititious are those regular figures whose 
shape does not depend on the substance of which they 
are composed, but is owing to pre-existing crystals, or 
crystal-moulds. 

Supposititious crystals are formed in two ways: 
1, When an imbedded crystal falls out and leaves an 

empty mould, which is afterwards filled up with fos- 
sil matter, a figure or crystal corresponding in shape 
to the mould is formed. The supposititious crystals 
formed in this manner are smoother, and have sharp- 
er edges and angles than the succeeding kind, and 
their interior is often hollow and drusy. 

. When a mineral is. deposited over a’ pre-existing 
crystal, and assumes its figure, the second kind of 
supposititious. crystal is formed. The pre-existing 
crystal either remains, forming the nucleus, or it dis- 
appears when the supposititious crystal is hollow. 
It differs from the first kind in having generally a 
rough and drusy surface, blunter edges and angles, 
and the inner surfaces smooth. 
The first kind of supposititious crystal is a cast or 

filling of the space formerly occupied by true crystals ; 
the second is merely an incrustation of true crystals *. 

True and supposititious crystals are distinguished 
from each other by the following characters : 

a. True crystals. 
«. Are transparent and semitransparent. 
é. Their planes are smooth and shining or splen- 

dent, or they are regularly streaked, 
y. Their angles and edges are sharp. 
3, Are seldom drusy upon the surface ; but when 

this is the case, it. is remarked that all the axes 
of the small crystals forming the drusy surface 
are in the same position. 

s. They form particular characteristic suites. 
b. Supposititious crystals. 

a. The planes are never smooth and shining, or 
regularly streaked ; on the contrary, are gene- 
rally rough and dull. 

@. The angles and edges are not so sharp as in 
true crystals, but are generally somewhat round- 
ed. 

y. They are usually hollow, and their internal sur- 
face is drusy. 

3. They are almost always drusy, internally, in 
those formed by moulding; externally, in those 
formed by incrustation; and it is remarked, 
that the small crystals forming the drusy sur- 
faces are disposed irregularly. 

«. They are not, like true crystals, connected by 
transitions with other crystals of the same 
species: Thus the octahedral supposititious 
crystals of quartz, which originate from fluor- 
spar, do not belong to the suite of quartz. 

2. Even in their internal structure they are differ- 
ent from true crystals; for they seldom present 
a fracture inclining to foliated. 

n, Single crystals are never all around crystallized. 

%® A third kind of crystal has been particularly pointed out by Breithaupt. He names it the metamorphosed or changed erystal; the 

form is not altered, but the substance is changed by certain processes hitherto but imperfectly known. J 

changed into cubes of brown iron-stone, and crystals of augite, without any change of form, are converted into chlorite, 
_~Vide Ucber die Aechtheit der Krystalle, von A. Breithaupt, Freiberg, 1815. 
+ When the faces are very small, they are named facets, 

4 

MINERALOGY. 
The following are well known instances of suppositi- Oryctogno- 

tious crystals. , 8Ye 
1. Octahedral crystals of 

fluor-spar. 
2. Cubic crystals of quartz, from fluor-spar. 
3. Flint in double three-sided pyramids, from calca- 

reous-spar. 
4, Quartz in 

spar, 

quartz, originating from “> 

oblique four-sided tables, from heavy- 

B. The Shape of Crystals. » ; 
The shape of crystals is. determined by the number The sha 

and form of the planes or faces, and the edges and Gr cimaaia 
angles which form the contour or outline+. Amidst 
the great variety of crystals that occur in the mineral 
kingdom, there are some simple ones, which are com- 
posed of but few planes, that do not vary much in 
shape ; and of others, in which the planes are not only 
numerous, but present great differences in’ form. 
These simple forms are nearly allied to the more com- 
plex ones, and gradually pass into them by a change in 
the shape of their planes. On this circumstance Wer. 
ner has founded a crystallographic system, remarkable 
for its simplicity, and the ease with which it enables us 
to acquire distinct conceptions of the most complicated 
crystallizations. He considers these simple forms as 
the basis of the others, and names them Fundamental 
Jigures. We can distinguish in them one, or at the 
utmcst, two sets of planes, which run in two directions, 
and enclose the crystal on all sides. The cube is an 
example of a fundamental figure with one set of planes ; 
the prism, pyramid and table, are examples of funda- 
mental figures with two sets of planes, which are named 
lateral and terminal planes. All those crystals in which’ 
we observe many different sorts of planes, he considers 
as changed or altered fundamental figures ; and names 
the other planes which are generally smaller, and differ 
from the planes of the fundamental figure in direction, 
and in being further removed from the centre of the 
crystal, Alterating planes. We have thus, according to 
this method, to consider, first, The Fundamental Fi- 
gures, and then their Alterations or Modifications. — 

‘I. THe FunpaMenTAL Ficures. 
The fundamental figures, as already mentioned, are The funda- 

composed of one or two sorts of planes. In order, to Mental f- 
discoyer these planes in the altered fundamental 8"** 
figures, we have only to conceive the planes that lie 
nearest the centre of the crystal, and which are gene- 
rally the largest, extended on all sides until they join. 

In the fundamental figure are observed and attended 
to, I. Its Parts. IL. Its Varieties or Kinds. 11. The 
Differences of each Fundamental Figure in Particular. 

I. Parts of the Fundamental Figures: 
The fundamental figure is composed of lateral and Parts of 

terminal planes ; of lateral and terminal edges ; and of the funda- 

solid angles. , mental f- 
a3 gure. 

1. Lateral planes are the greatest planes that bound the 
' gmallest extent. Zerminal ‘planes are the smallest 

planes that bound the greatest extent. In theprism _ 
they form the bases, but in the table they are the 
smaller planes that surround the two largest planes. 

‘Thus, cubes of iron pyrites are 
or. green earth. 
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Oryctogno- 

III. The Differences of each Fundamental Figure in pare ony 

Here we have to determine, aod icity. @. The dite. 
Number of Planes. 3. Proportional size of the planes to rences o 
one * , Ditecliok of tha plates: 5. Angles un- ©2ch funda. OF ies 
der which the planes g Plenitude, or fulness of the Tete in 

particular, 

1. Simplicity. 

to simplicity, the fundamental figures Simplicity. 
or double. This distinction, however, is 

With 
are either 
confined to 
mitive 

ts distinguished, in regard of 

2, Number of Planes. 

The number of planes in the icosahedron, dodecahe- Number of 
dron, hexahedron, and lens, is always determinate, but P!="¢* 
in the prism, pyramid, and table, is indeterminate. In . 
the and pyramid, it is only the lateral planes that 
vary in number, but in the table it is the terminal 

The prism occurs with three, four, six, eight, 

often ; we have examples of it ig jal zeolite, zir- 
. The six-sided, or hexahedral 

cay smatic snag SY pha Me i 
, calcareous » vy spar, and actynolite 

afford examples of it. The cal.” ae ighiee 

Ae the 
the six-sided prism. Beryl 
twelve-sided, and tourmaline of the nine-sided prism. 

The id occurs with three, four, six, and eight 
sides. The three-sided , Fig. 9. is either single 
or double ; of br single we have examples in 
copper ore, spi ee pyrites, anc many other mi- 
nerals, Examples of the second occur in calcareous Fie. 10. 
spar, as in Fig. 10, The four-sided id is the ''® 

hid 

Fig. 9. 

most common, and is always double, 11.5 when “i: "1. 

it appears single, the one half is either hid in part, or 
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Oryctogno- altogether in the matrix; diamond, zircon, and fluor- rallel with the sides, as in iron pyrites, or parallel with’ Oryetogno- 

sy. spar, areexamples, The six-sided, or hexahedral pyra~ the diagonal, as in fluor spar ; and conical, as in gyp- 83° 
Pray id, occurs single, as in Fig. 12. and double, as in Fig. sum, and probably also in galena or lead glance. 
pe cv, 13 Joep a ae in sapphire i moto 
Rie % spar, red silver, white lead spar, quartz, and amethyst. ; edastis ey 

Bh repre The eight-sided is always Bang and acuminated on Fee Cn Ae Planes “+ 198 
~ both extremities by four planes, as in Fig. 35. Ex- The size of the angles formed by the meeting of the angles un- 

amples of it occur in leucite, garnet, and silver-glance, planes is determined either by means of an instru- der which 
or sulphureted silver. ment named Goniometer, or angle-measurer, or simply the planes 

The table has four, six, or eight terminal planes. by ocularinspection. Several different kinds of gonio- ™¢*t- 
The three-sided tables are mere varieties of some of meter have been contrived. They are described in the 
the other figures. The four-sided table, Fig. 15. article Crysrautocraray. bine 
occurs frequently, as in heavy spar, white antimony, The other mode of ascertaining the magnitude of 

and yellow lead spar. The six-sided table, Fig. 17. crystals, namely, by ocular inspection, without the aid” ; 
occur still more frequently : we have examples of it in of the goniometer, is that practised by Werner. In 
mica, calcareous spar, heavy spar, and native gold. The this way he determined the whole of the species in the 

eight-sided table occurs in heavy spar, and yellow lead system. The following are the terms used by him 
spar. . when describing the angles and edges of crystals, . 

Several different kinds of angles occur in the funda- 
‘ : mental figures: these are the angles of the lateral edges, 

8. Proportional Size of the Planes to one another. angles of the terminal edges, and the summit angles. 
; i J 1. The angles formed by the meeting of the lateral 

Proportions _ This character is not of much importance. The: planes, arenamed the angles of the lateral edges, or, to 
al size of | planes are either equilateral or unequal ; where they shorten the description, simply lateral edges. Thus 

the planes gre unequal, they are either indeterminately or deter- we say acute and obtuse lateral edges, in place of 

to one ano- minately unequal. The determinately unequal planes acute and obtuse angles formed by the meeting of 

sa are alternately broad and narrow; with two oppo- the lateral planes. The lateral edges are either 
site planes broader ; with two opposite planes nar- uiangular, or unequiangular. \n the icosahedron, 
rower, : all the edges are equiangular. In the dodecahedron, 

In see ee rat abe ps icosahedron, _— the edges are equiangular. The hexahedron iseither 
the planes are alike ; when any dissimilarity occurs, it equiangular and also rectangular, or unequiangular 

is aaa accidental, and is therefore indeterminately ~ and oblique angular. The rectangular hexahedron is : 

unequal, The three-sided prism shews only slight in- _ named cube; the oblique angular, rhomboid. \ In the ; 

determinate inequalities. The four-sided prism is not prism, the lateral edges are either equiangular or 
always equilateral ; sometimes two opposite planes ‘are unequiangular. The four-sided prism, with unequi-- 

broader than the others, when the prism is said to be angular lateral edges, is denominated an oblique 

broad, as in zeolite. The six-sided prism is almost al- —_ four-sided prism, Fig. 6. Plate CCCXCVI. In p;,, ¢ § 

ways equilateral ; its varieties are generally accidental, the pyramid, the lateral edges are generally equi- *™ 

excepting the following, which are somewhat charac- angular ; seldom unequiangular. The same is the _ 

teristic, 1. The two opposite lateral planes broader case with the table; when the edges are wnequian- 

than the others, as in actynolite and heavy-spar. 2. The gular, we say the terminal planes are set obliquely on 

planes alternately broader and narrower, as in calcare- the lateral planes. : 

ous spar. The eight and nine sided prisms afford only 9, The terminal edges are formed by the meeting of F 

accidental or indeterminate varieties, as augate, topaz, lateral and terminal planes. In he prism they are 

and tourmaline. . f : generally equiangular, as in Fig. 6, Plate CCCXCVI. Fig. 6. 
In the pyramid, sometimes the two opposite plans and sometimes unequiangular, when we say that 

are larger than the others, when it is said to be broad. terminal planes are set obliquely on the lateral planes, 

The four-sided table is usually equilateral ; it has as in Fig. 7, Plate CCCXCVI. They ‘are always pig. 7, 

sometimes, howeyer, two opposite lateral planes longer equiangular in the pyramid. In the table they are 

Fig.16. than the others, as in Fig. 16. The six-sided table is as in the lateral edges of the prism. 

sometimes unequilateral, or two opposite planes are 5. The summit angle. It occurs only in the pyramid. 
Fig. i8. larger than the others, as in Fig. 18.; and the eight. It is measured from plane to plane, or from plane to 

sided table is usually longish. edge. Werner determines it in degrees in the fol- 
lowing manner. 

4. The Direction of the Planes or Faces. 

The direction of the planes or faces is either Rectili- 
near or Curvilinear. 

Rectilinear is the most common, and is the case with 
almost all the fundamental figures. 

Curvilinear planes * differ partly by the position of 
the curvature, which is either concave, as in fluor-spar ; 
convex, as in diamond; concavo-conver, as in sparry 
ironstone; saddle-shaped, as in the lens; they differ 
also by the shape, being either spherical, as in brown 
spar; cylindrical, in which the convexity is either pa- 

a. Extremely acute is from 1° to 30% ; 

b. Very acute, from 30° to 50°. “Example, Sapphire. — 

c. Acute, from 50° to 70°. Example, Calcareous spar. 

d. Rather acute, from 70° tog0°.. Example, Quartz. 

e. Rectangular 90°. Example, Zircon. 

J. Rather obtuse, or rather flat, from 90° to 110°. Ex- 

ample, Honeystone. 
g. Obtuse or flat, from 110° to 130°. Example, Calea- 

reous spar. 
h. Very obtuse, or very flat, from 130° to 150°. Ex- 

ample, Tourmaline. 
i, Extremely obtuse,or extremely flat, from 150° to 180°. 

* It is not geometrically correct to Speak of curved planes ; yet, as the term plane is more generally used by mineralogists than face or 

side, we have not thought it necessary to make any alteration. 
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Plenitude 
or fulness 

tals. 

‘Full, as in almost all crystals. 
ee ee meron, 0 5S ees ae 

Olive-green-coloured calcareous spat , In regard to the se/ting on, we have to attend to the 
position the planes. 
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broken, when each 

453 
er bevelling plane consists of several Oryetogno- 

; 3 sometimes of two planes, when it is said to sy. 
once broken ; and sometimes of three planes, when 

it is said to be twice broken. 

when the 

_ from Schemnitz in Hungary, occurs in acute and the direction of the bevelling 
three-sided pyramids. » a@aln to the position, the bevelling planes are 

Il. Tue Atrerations on THE FuNDAMENTAL b. The direction pasleshulprohsatieelicastionttivais 
Ficune. are set on the terminal planes. It is said to be set he rere ; regen 

1. Truncation ; 2. Bevel Sage tothe ai ofthe cys an en biqu 
when it forms an oblique angle with the axis of the 

8. Acumination. OF an edge eagle, ea Plane, such # plane i# ~ 4 fundamental figureie said to be acuminated when, Acumins 

bevelment, in regard to uniformity, is eith 
when it yalltden atbeliag) at zircon; or acute, as in calcareous-spar. 

its angles or planes are named ‘Truncating Planes, and in place of its 

same expressions are 

terminal we find at tion. 
age me into a 

regard to the situation of the truncation, it is Zhe ing planes. : 
the edges or on the angles, and sometimes The edges of the acumination, which are, 
sometimes all the angles and edges of be pre oe Ng anaerobes Ria td 

slight, according as more or less of the formed by the terminating of the acuminating 
fundamental figere is wanting ; snd consequently r caaior of tat conidia ar ae 

truncating planes are proportionally greater or The jes whi yor ore ; 4 » one 

The planes set on either straight oblique. lateral planes ; and, 
aiid to be mfen straight -whes Gay are The summit angle, : ahs 

inclined on all the adjacent ; and set __Wehave to determine in the acumination, its situation, 
Sasmusyan ine sqidly Soar on eae ees Lene sigetans of Be 

the adjacent planes. planes themselves ; the setting on or application of 
truncating planes in regard to their direction, pe pron angles of the acumination ; its magnitude 

on gh hyaspocd in rometed led of © iis diationtie either on as in Fig. 28..and Prare 
29. or on terminal as in Fig. 90, ecexcevr. 

33, 34, 35. 

the lateral edges; Fig. 26. a are i 
terminal planes; and Fig. 27. an octahedron to be conformable (rechtsinnig,) as in Fig. 31. ; 
» apna. but when the on opposite ends of the figure 

itude of the bevelment, it iseither are set on planes or edges, it is said to magnil 
slight, according as more or less of the funda- be unconformable, as in Fig. 33. and 34, The 

tions. 
e. The the acumination, or the summit le, is 
ddeeedtentiacaain eome: aasee en . 
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f. The magnitude; according to which crystals are 

deeply acuminated, as in cubic crystals of fluor-spar, 
whose angles are acuminated with six planes; slight- 
ly acuminaled, as in connate or grey copper. 

g. The termination, according as the accumination ends 
in a point, which is the usual mode, or in a line or 
edge, which is less frequent. 
In order to form a more distinct idea of truncation, 

bevelment and acumination, let us take a cube, prism, 
pyramid, or any other perfect fundamental figure re- 
presented in wood, and cut off each of the edges or 
angles at one stroke, so that in its stead a plane shall 
appear ; this will be truncation. But if the terminal 
planes, the edges, or the angles of any of these funda- 
mental figures be cut off with two converging strokes, 
the one from this side, the other from that, so that 
two planes arise, which, terminating in a line, shall 
present an edge; this will be bevelling. And if the 
terminal planes or the angles be cut off at several 
strokes, all converging together, so that more than two 
planes arise, commonly terminating in a point, we shall 
obtain acumination. 

4. The Division of the Planes. 

Here the number of the planes of the fundamental 
figure is neither increased, nor is their figure changed, 
as is the case with all the preceding alterations, but 
each plane is divided into a greater or lesser number of 
smaller planes that meet together under very obtuse 
angles. 

The number of compartments into which a plane is 
divided, is two, three, four, and six, 

The dividing edges run either parallel to the diago- 
nal, or from the centre of the plane of the fundamen. 
tal figure towards the angles, or towards the middle of 
the edges and the angles atthe same time. Of the first 
we have an example in the dodecahedral garnet; and 
of the second in grey copper-ore and diamond, 

5. Multiplied Alierations, 

The various alterations of the fundamental figures 
just enumerated, occur singly or several together in the 
same fundamental figure. In the latter case, they are 
placed either beside each other, when they are said to 
be co-ordinate, or on one another, when they are said to 
be superimposed. The alterations are considered to be 
co-ordinate, when they occur in different places of the 
same fundamental figure; of this we have an example 
in fluor-spar, when the cube is bevelled on the edges, 
and truncated on the angles. They are named super- 
imposed, when they occur in the same part of the fi te 
damental figure, and when the ‘first alteration is modi- 
fied by a second, as in a prism which is bevelled on the 
terminal planes, and truncated on the bevelling edges. 
Sometimes, as in topaz, three or more superimposed 
alterations occur together in the same figure. Crystal- 
lizations frequently occur which are so modified, that 
they may be described in different ways, and referred 
sometimes to one, sometimes to another fundamental 
figure. This gives rise to two modes of description, 
viz. the representative and the derivative. If a crystal 
is described as it appears to the eye at first view, with- 
out any reference to its relation to other crystallizations 
of the same mineral, it is said to be described represen- 
tatively. Butifin the description we attend to its rela- 
tions with the other crystals of the same mineral, and 
also to its derivation from these, it is described deriva- 
tively. Thus, in calcareous spar, we meet with forms, 

MINERALOGY. 
which, if described derivatively, would. be considered Oryetogno-\ 
as very low six-sided prisms, acuminated on both ex- 
tremities with three planes, the planes set on the al- 
ternate lateral planes; and the summits of the acumi- 
nations so deeply truncated, that they touch the’ unal- 
tered lateral planes in a line. But on a first view this 
figure presents nothing prismatic; and if ignorant of 
its origin from the prism already mentioned, we would 
rather consider it as'a flat, double, three-sided pyramid, 
in which the lateral planes of the one are set on the 
lateral planes of the other, and the summits, and the 
angles on the common basis’ deeply truncated. In the 
same manner, many very broad prisms, as: in rock-~ 
crystal, at first sight appear like tables, but must be 
considered as prisms, on account of their derivation 
and other relations. - 

The derivative mode is the most interestin 
ful, and is that which ought to be follow: 
it.is possible. 

In those cases, however, where the choice of the 
fundamental figure is optional, and when it is not de« 

ined by tracing it from other crystallizations, we 
give 7 preference to that re which enables us to 
describe-the crystal with the greatest facility and accu- 
racy, and in the shortest manner. _ It is sometimes ad~ 
vantageous, and also. facilitates our conception of the 
crystal, when we unite together in our description 
both the modes, using the derivative as the princi 
one. Thus many varieties of the cube and the rhom- 
boid are more clearly expressed, when we describe 
them as double three-sided pyramids, in which the la- 
teral planes of the one are set on the lateral edges of 
the fat 

The different modes of describing crystals om 
on the transitions that so often occur between them, 
by which one figure, owing to a succession of modifica- 
tions, gradually passes into the other. ‘Thus the cube, 
by the truncation of its angles, passes into the perfect 
octahedron. © At first, the truncating planes on the 
angles of the cube are small, but become gradually 
larger and larger until they touch each other, when 
the crystal exhibits a form intermediate between that 
of the cube and the octohedron. If the truncating 
planes still increase in size, they become larger than 
those of the cube, and aré now the principal planes of 
the figure, while those of the cube are alterating planes, 
and the whole represents an octahedron truncated on 
the angles, If the original planes of the cube, which 
now form truncating planes in the angles of the octa- 
hedron, become smaller and smaller, and at length en- 
tirely disappear, the perfect octahedron is produced. 

The modifications that give rise to these transitions 
are the following. ; 

and use« 
whenever 

1. Alterations taking place in the proportional magnitude 
of the planes between themselves. 

Some planes increase in size, while others diminish, 
and thus one figure is changed into another. When 
the alternate lateral planes of the octahedron be- 
come larger, while the others diminish, a tetrahe- 

dron is formed, or the octohedron passes into the te- 
trahedron. , 

2, Alterations in the angles under which the planes meet. 
Thus the common dodecahedron, by the increasing 
obtuseness of its angles, at length passes into the 
cube, 

3. The convexity of the faces of the crystals, which is 
sometimes occasioned. by the division of the planes. 

4, By the newer or alterating planes becoming gradually 

sy. 
—_—— 
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: expence of the original planes, which are Examples, rock crystal, quartz, beryl, calcareous Oryetogno- 

lly” iw, , and felspar. sy. 

_. These changes are produced either by truncation, yi Large; trou pix-itithes'to:two inches iri length. —Y— 
or i : the transition of the cube It is a very size. | Examples, lead- a a Sea ees eee e nek eveen ! 

transition of the octahedron into the icosahedron, by 3. Middle-sized, from two inches to half an inch. 
the bevelment of the of the octahedron, of the Examples of this are common, we shall 

second; and the third is exemplified by the transition only mention galena or lance, iron-pyrites, 
eee an noe eg fluor-spar, 5 garnet. 

Penge 6 a hanes Rr angles of — +. Small, from half an to the eighth of an inch. 
the by three , Examples, fluor-spar, calcareous-spar, &c. 
5. By the f crystals. Thus six-sided ta- OUeET aie aadeeaiedronne ate 
bles on one another form six-sided prisms. _ it is so minute as scarcely to be visible to 
All the crystals that lie between two pri crys- the naked eye. Examples, native silver, grey 

tals, and form the transition of the one into other, -ore, spinel, &c. , 
constitute what is called a /ransilion-suite. These vary  ». Microscopic. When , but the form no 
in extent, and sometimes they form circles, so that longer disti the naked eye. Exam- 
the last member of the suite passes into the first, or Pomcd res ena or , &e. 
they form a straight line, and diverge into numerous In ing the Relative magnitude of crystals, we 
branches. iat aa use the following terms. 

Those mineral ies that occur crystallized, are = «. In the pri 
generally cherecterioed by 0 suite of crys- aa. For the length. 
tals, which does not occur in the other species. There Short or low. 
are, however, mineral species very different from each Long or high. 
other in their external characters, in which we meet 6b. For the breadth and thickness. 
with the same suite of crystals; and still more fre- Broad, when the breadth is greater than the 
quently do we meet with species that exhibit not the thickness. 
whole suite of crystals of another species, but a greater Acicular or needle-shaped, when the prisms are 
or smaller portion of it. Thus is an extensive so thin that the planes are seen with diffi- 
suite of crystals which extends from the icosahedron, culty. 
price bE onrae at: Gaal se B-aptpest sap Capillary, when the planes of the crystals are 
dron, into the tetrahedron, part of which we sometimes no longer visible. 
meet with in mineral species, but never the whole, only - 4. In the pyramid. 
pao ao ae ion of it. aa. For the length. 

member of the suite of crystals of a mineral Short or low. " 
species, from which all the others originate or pro- or high. 
ceed, is named the Fundamental Crystallization. In bb. For and thickness. 
8 in eet ite ens, eineien Broad. 
optional which of the figures we assume as the funda- Lance-shaped, allied to acicular. 
mental one ; and in those which are disposed in lines, _y. In the table. 
Cea nea iat sed we aa. For the h and breadth. 

occurs most " the 
the most distinct in the species, and derive all the bb, Foe-the thickness. 
tay asec yee ner tn 

mineral s cry never appear isolated, 3. Crystals in which all the dimensions are near] 
us ee i - i me Ro ao go alike, are named tessular. . 

other, It 8 from important 
ee oe eee : D. The Attachment of Crystals. 
species are known, prolyably all the i iate mem- —§ Werner understands by attachment, the connection of The at- 
panto an Bart rl she! dada single crystals with massive minerals, and the tachment 
tps pep oy per have not may tion of together. According to the of crystals. 
be ihe 2 pow Aecarenrthecembet view, the distinction is into 

~ Lepr oy! one part of the series may alsohaveform- 4. Solitary; and this again into loose, imbedded, and 

agnitude of Crystals. Crystals are said to be loose, when they of a. . Ww. 

Che aes a of ( are not connected with any other mineral. 
The mag- This character is useful, not only in the description 4, Imbedded. Crystals are said to be imbedded 
nitude of of varieties, but also in that of species, because in each been are he enclosed in another mi- 
aryotals. areas no crystals asienser Solow wdetoras neral. hey are crystallin om al deo oe 

nate of e have here to attend to said to be and must theres 
——_ , and also to the relative magni. meet eg Bee ig yh 

; mineral in which are imbedded. We cannot 
Gays in regard to hee Absolute mguiude, are conceive them to have been of anterior to 

. £E , Tock crystal, formed around them, Nor can we admit them 
4. Very large, from two feet to six inches in length. to be of posterior origin, because the crystals have 
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Oryctogno- impressed their form on the basis, and portions of _ i. Scopiformor fascicular. It is'composed of ber Oryetogno- 

as the basis are sometimes contained in the crystals, of fin "een ceyale, ‘diverting from their sy 
and the crystals at their lines of junction, are occa- 
sionally intermixed. with the basis. Examples of 
this we have in garnets imbedded in serpentine, 
a garnets in a sas i 

y. Superimposed, cry rest upon the sur- 
face of another mineral, and are firmly attched to 
it, they are said to be superimposed. No regular 
planes occur at their point of attachment ; on the 
contrary; they take the impression of the kind of 
surface on which they rest. Hence it would ap- 
pear, that probably they are often of posterior 
origin to the basis on which they rest. 

The second distinction is into 
B. Agé@regated. Here there are two distinctions. 

a. ‘Where a determinate number of crystals grow to- 
gether in a determinate manner, and these differ, 
1, With respect to number. 

i. Pair-mise (twin crystals.) 
ii. Three together (triple crystals.) 
iii. Four together (quadruple crystals.) 

2. With regard to the manner of their intersection. 
i. Penetrating one another. 
ii. Intersecting one another. 

tii. Adhering to one another: 
Twin crystals are formed by two crystals pene- 

trating, intersecting, or adhering to one an- 
other. Of the jirst we have an example in 
felspar, where they penetrate one another in 
the direction of their thickness; in gypsum, 
where they penetrate one another in the di-« 
rection of their breadth; and in calcareous- 
spar, where they penetrate one another in 
the direction of their length. Of the second 
we have an example in cross-stone, where 
the crystals intersect each other, and form a 
kind of cross, and have a common axis; and 
of the third in spinel, where the crystals ad- 
here only by some of their planes. 

Triple crystals, occur in spinel and calcareous- 
spar. 

Quadruple crystals, occur rarely, as in tin-stone. 
b. Where there are many swine together, but merely 

simply aggregated ; and these are either, 1. On one 
another; 2. Side by side, or adhering laterally to one 
another ; and, 3. Promiscuous. 5 ’ 

The first occurs principally in tessular crystals, as in 
galena or lead-glance and fluor-spar. The se- 
cond occurs in amethyst, where the pyramids or 
prisms are parallel among themselves. The third 
occurs principally in long and broad figures, as in 
tables and prisms. We have examples of it in grey 
ore of antimony, where very long and nearly needle- 
shaped crystals cross one ahother in different direc- 
tions ; also in tabular crystals, and this kind of ta- 
bular aggregation has much resemblance to the 
cellular external shape. 

c. Where there are many crystals together, but doubly 
aggregated. 

This kind of aggregation is distinguished from the 
foregoing by its forming groupes that exhibit shapes 
resembling bodies in common life. ' 

point of attachment, and thus forming a kind of 
fasciculus or bundle. Examples, calcareous spar 

_ and zeolite. 
ii, Manipular sheaf-like. Consists of a number of 

crystals that diverge towards both ends, and are 
narrower in the middle, thus resembling a sheaf. 
It occurs in prismatic and tabular crystals. Ex- 
amples, zeolite, calcareous spar, and prehnite. 

iil. Columnar. Consists of very long needle-shaped 
prisms, many of which are connected together in 
the direction of their length ; and these columnar 

pes sometimes cross one another in different 
irections. Example, columnar heavy spar, and 

white-lead-spar. 
iv. Pyramidal, is com of many 1 ismatic 

stals that are Peale to Sor rie. Bhangra of 
ich those in the middle are the highest, and the 

others decline on all sides, from the central one. 
Example, calcareous spar. t 

v. Bud-like, is composed of low (generally) six-sided 
pyramids, one of which is usually situated in the 
middle, and is surrounded by a number of others, 
whose extremities are directed towards one another, 
Here also many groupes occur together. Example, 
quartz. . 

vi. Amygdaloidal is formed by tables disposed around 
each other, in such a manner as to form an amyg~ 
daloidal shape. Example, straight lamellar heavy 

r. 
vii. Rose-like, is composed of very thin six-sided tables, 

which are tedly curved, and so connected to-~ 
gether that the groupe resembles a blown rose. It 
occurs in the variety of calcareous spar called rose« 
spar, from Joachimsthal. 

viii. Globular. Is composed of tables or cubes aggre- 
gated into a globular shape. Examples, iron« 
pyrites, and curved lamellar heavy spar. 

ix. In rows. When many Ky are superimposed 
on each other, in a straight direction, like the pearls 
in a necklace, they are said to be aggregated in 
rows. The flatthree-sided pyramids careous 
y oH and the octahedrons of silver-glance or sul- 
phureted silver, afford examples of this kind of ag- 
gregation. 

x. Scalarmise, in which — tessular crystals are 
arranged like steps of a stair. Example, cubes of 
corneous silver. 

‘ IV. Extraneous External Shape. 

Extraneous external: shapes of minerals are those rxtran 
derived from organic bodies. 
Petrifactions, ps 
study of these interesting forms belongs to geognosy, 
as the meee views them only in a general way. 
In general, they are arranged in the order in which 
the species are described in the natural history of orga~ 
nic bodies, and are divided into petrifactions from the 
animal kingdom, and into those from the vegetable king- 
dom*. 

* In describing petrifactions, with the view of a complete history of the species, a more regular and comprehensive arrangement ought to 
be followed than that usually employed by naturalists. In a paper which Professor Jameson read before the Wernerian Society some years 
ago, he proposed and adopted the following arrangement, in describing a petrifaction from Sicily. 1. Description of the external 
and internal structure. 2. Chemical characters, and chemical com position. 3. 5. Uses. Car as 4, Geographic situation. 

e 6. History, under which head he includes all that is known of the first discovery th 2 wren ee >" the names it may have had at dif. 
ferent times, the different figures and descriptions of it published by authors, and other i tion of a miscellaneous nature. 

2 

They are also named external 
less properly Fossils.. The particular shape. 

—— vo 
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Oryctogno- towards a principal streak, like the disposition of 

ay. the parts of a feather. We must be careful not 
to confound it with the plumose external shape. 
It vccurs in the folia of Plumose native bis- 
miuth. 

b. Reticularly. When the streaks either cross each 
other in a promiscuous manner, or under right 
angles, forming a kind of flat net-work. It oc- 
curs on the surface of silver-white cobalt. 

6. Drusy. When a crystal is coated with a number of 
minute crystals of the same kind, so that the new 
sufface acquires a scaly aspect, it is denominated 
drusy, Example, Common iron-pyrites. 

Ill. The External Lustre. 

The exter- | Here we have to consider the intensity and the sort 
nai lustre. of lustre. 

1. The intensity of the lustre. 
different degrees. 

A. Splendent. A fossil is said to be splendent, when’ 
in full day light (not in the sunshine) its lustre is 
visible at a great distance, The highest degree of 
this is termed splecular splendent. It generally. oc- 
curs in minerals with a perfect foliated fracture. 

' Example, Galena or lead=glance. 
B. Shining. When a mineral at a distance reflects but 

a weak light, it is said to be shining. Example, 
Heavy spar. 

C. Glistening. This degree of lustre is only observ- 
able when the mineral is near us, and at no greater 
»distance than’ arm’s length. Example, Porcelain 
jasper. 

D. Glimmering. If the surface of a mineral, when 
held near to the eye in full and clear day-light, pre- 
sents a very great number of small faintly shining 
points, it is said to.be glimmering. In strong sun- 
shine it exhibits a kind of play of colour. Asan 
example of ‘this degree of lustre, we may mention 
red hematite. It is divided into metallic and non- 
metallic. 

E, Dull. When a mineral does not. reflect any light, 
or is entirely destitute of lustre, it is said to be dull. 
Example, chalk. 

. The sort of lustre. Of the different sorts of lustre 
we cannot give any definition, but must rest satis- 
fied with mentioning a few minerals which present 
these characters in the greatest perfection. 
a. Metallic lustre, is always combined with opacity. 

It is divided into perfect and imperfect. The per- 
fect occurs in native metals, the imperfect in tan- 
talum ore. , 
Adamantine. Of this lustre there are two varie- 
ties, viz. metallic adamantine, and common adaman- 
tine. White lead spar is an example of the first, 
and diamond of the second. - 

» Pearly. Is divided into common, and metallic-like, 
—Mica is an example of the first, and schiller 
spar of the second. , 

d. Resinous or waxy, as in pitchstone, yellow lead- 
spar, and tinstone crystals, 

e. Vitreous or glassy, as in rock-crystal and topaz. 
1. In determining the lustre of minerals, we ought 

to expose them to a strong light, but not to the direct 
rays of the sun.. -The specimens should not be hand- 
led, a practice too often followed, and which very soon 
alters the lustre, or adds a lustre to such as have none. 

2. When different kinds of lustre occur in the same 
species, and pass into each other, a lustre suite is form- 

Of this there are five 

b 

MINERALOGY. 
ed. The red silver affords an example of this. In Orsetogne, 
some varieties the lustre is nearly rfect metallic; in | 8): 
others distinct adamantine ; and other varieties are be- 
tween metallic and adamantine; so that the whole 
forms a complete series or suite, where we cannot say 
where the one begins and the other ends. - 

II. THE ASPECT OF THE FRACTURE, 

Here we have to observe the lustre of the fracture, 
the fracture, and the shape of the fragments, — 

IV. The Lustre of the Fracture. 
The internal lustre, or the lustre of the fracture, pre- The lustre 

sents the same varieties as the external lustre, and of the frac- 
therefore requires no particular description, re 

V. The Fracture. 

- By fracture we understand the shape of those inter- The frac. 
nal surfaces or planes of a mineral which are produced ture. 
by breaking or splitting it. These surfaces are either 
continuous, when the fracture is said to be compact, or 
are composed of a number of line-like or foliated parts, 
termed distinct concretions, when the fracture is named 
split or divided. 
A. Compact Fracture. There are six different kinds 

of compact fracture, viz. splintery, even, conchoidal, 
uneven, earthy, and hackly. 
a. Splintery; When, on a nearly even surface, small 

wedge-shaped or scaly parts are to be observed, 
which adhere by their thicker ends, and allow 
light to pass through, we say that it is splintery. 
It sometimes passes into even, Examples, Tron- 
stone and quartz. 

. Even, is that kind of fracture-surface which shews 
the fewest inequalities, and these inequalities are 
flat and their boundaries never sharply marked, on 
the contrary, they run into each other impercep- 
tibly. Minerals possessing this kind of fracture 
have generally a low degree of lustre and of tran- 
sparency. It occurs in chrysoprase, calcedony, 
compact galena or lead-glance, compact red iron- 
stone, and compact brown ironstone. It passes into 
large conchoidal and into splintery. Example, 
Lydian stone. 

. Conchoidal, is composed of concave and convex 
roundish elevations and depressions, which are 
more or less regular: when regular, they are accom- 
panied with concentric ridges, as in many shells, 
and hence present a conchoidal appearance. Exe 
ample, obsidian. : 

d, Uneven. This kind of fracture shews the most 
considerable elevations and depressions, and the 
elevations are usually angular and irregular. These 
elevations are denominated the grain; and, ac- 
cording to the size of the grain, the fracture is 
named coarse-grained, as in copper-pyrites ; small~ 
grained, as in copper nickel; or fine grained, as in 
arsenical pyrites. i 

This kind of fracture frequently occurs in opaque 
minerals having some lustre, and is most frequent 
in metallic minerals. It passes into small and im- 
perfect conchoidal; and also into earthy. 
Earthy. When the fracture surface shews a great. 
number of very’small elevations and depressions, 
which makes it appear rough, it is called earthy. 
It is always associated with complete opacity and 
want of lustre, which latter character distinguishes 
it from the fine grained uneven fracture. It is pe- 
culiar to earthy minerals. It is distinguished into 

The aspect 
of the frac- 
ture. 
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often longer than the lateral ones, as in ma- Oryetogne. 
Jashite, Shcons seplite; had: rebifare ‘red he- Ba Tae 

oreven nearly opaque. The 
occurs are sometimes crys- 

,w 
fe either centre, directions ; and thie 

nGiiebnar diserging, when the fibres in 
all the radii of a circle, as in 

ii, Fascicular or scopiform, when the fibres diverge 
only on one side, so that the middle fibres are 

it bes maleic any 
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matite. 
i. fibrous, when the fibres cross each 

other in all directions, as in compact plumose 
antimony. 

D. Radiated fracture. The distinct concretions in this 
kind of fracture, have two discernible dimensions, 
namely, in length and breadth, and of these the first 
is the most considerable. Hence the fracture sur- 
face exhibits long and narrow fracture which 
sometimes rest on each other, or are placed side by 
side. The lustre alternates from t to shin- 
ing, and the from cent to opaque. 
The minerals in which it occurs are sometimes cry- 
stallised either in needles, or in broad prisms. In the 
radiated fracture, besarte bp. ret ghar 
direction, position, cleavage rays, 

of dhe unifies of the tare 
a, The breadth of the rays. 

«. Uncommonly broad radiated, when the breadth 
of the raysis more than one-fourth of an inch, as 
dn eumbtionad: tha onan: with, xndidted grey ant3- 
P cson (eral gare 

A. radiated, when the breadth of thie reys’is 
less than the fourth of an inch, but not less than 
a line, as in common actynolite and mica. 

y. Narrow radiated, when the breadth is even 
less than in the preceding, also in actynolite. 

b. Direction of the 
& Straight radiated which is very frequent, as in 

% 

nolite. 
&. Streaked, as in radiated and ; gtey manganese-ore 

E. Foliated fracture, This kind of fracture is composed 
of folia or planes in which the length and breadth 
are nearly equal; which are shining or splendent, 
and superimposed on each other in various direc- 
tions. It occurs in minerals possessing every degree 



Oryetogno- 
sy. 
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of transparency, which are generall stallised, and 
usually afford regular fragments. urd fom more fre- 
quent fracture than either the radiated or fibrous. 

In the a rarer we have to attend to the 
size of the folia—the degree eclion of the folia- 
ted paar e direclion of viby tomech ds #4 
the folia—the aspect of the surface of the foliamand 
the passage of the folia or c e. 
a. The size of the folia. The size of the folia is de« 

termined by that of the distinct concretions; so 
that a mineral which is composed of large granu< 
lar concretions, must have a large foliated fracture, 
or, of small granular concretions, a small foliated 
fracture. When a mineral with a foliated fracture 
is not composed of distinct concretions, but is one 
uniform undivided mass, the folia pass uninter« 
ruptedly through the whole extent of the mass, 
and afford the largest variety of foliated frac- 
ture. 

b. The degree of perfection of the foliated fracture. 
This deren on the taciliey wite which-the folia 
are separated from each other by splitting on the 
lustre, and the smoothness of the surface. 

Thus it is 
«. Highly perfect or specular splendent : when.the 

folia are perfectly smooth, and specular splen- 
dent, as in galena or lead-glance, yellow blende, 
transparent calcareous-spar, and selenite. 

&. Perfect foliated, in which the folia are pretty 
smooth and shining, and sometimes splendent, 
as in mica and felspar. 

y. Imperfect foliated, when the folia are slightly 
uneven or even rough, and the lustre lower than 
in the perfect foliated, as in fluor spar, and be- 

IF 
; ‘Concested foliated, when the folia are separated 
from each other with difficulty, andthe foliated 
fracture appears only in a few places of the frac- 
ture surface, as in rock-crystal. 

c. The direction of the folia. . 
a. Straight foliated, asin selenite and calcareous« 

spar. 
4. Curved foliated, which is either 

i. Spherical curved foliated, when the folia are 
so bent, that they resemble either -whole 
spheres, or segments of spheres, as in brown- 
spar and mica. 

ii. Undulating curved foliated, when the folia are 
so laid over each other, that a transverse sec- 
tion gives a serpentine line, but the longitu- 
dinal one a straight line, as in mica. 

iii. Floriform foliated, when the folia are va- 
riously curved, and the curvatures are are 
ranged in a scopiform manner, as in galena or 
lead-glance. ; 

iv. Indeterminate curved foliated, when the folia 
are irregularly or indeterminately curved, as 
in iron-mica or micaceous iron-ore, and mica. 

r) 

__d. The position of the folia. 
«. Common foliated, when the folia extend through- 

out the whole mass, and cover each other com- 
pletely, as in caleareous-spar, and: most other 
minerals with a foliated fracture, qe I 

&. Sealy foliated, when the folia cover each other 
only partially in their arrangement, somewhat 
resembling the scales on-a fish, It is divided 
into large, small, and jine scaly foliated, and oc« 
curs in mica. : 

position of 

MINERALOGY. 
e. The aspect of the surface of ihe folia. The foliated Wie 9 

fracture is either 
a, Smooth, as in calcareous spar, and felspar ; or —— 

. Streaked, which is either ' 
i. Simply streaked, and in the direction of the 

length, as in common hornblende. 
ii. Variously streaked, as in iron-mica. 
iii. Plumosely streaked, as in mica. 

f. The passage rf the folia or cleavage. ; 
The cleavage is the number of determinate di- 

rections in which a mineral exhibits a foliated 
fracture, and according to which it can be’ split. 

It is distinguished a wd 
«. According to the number of the cleavages. 

i, Single, when it splits only in one ion, as 
in mica. . coe oi 

ii. Twofold or double, when it splits in two di- 
rections, as in felspar, hornblende, and tremo- 
lite. 

iii. Threefold or triple, when it splits in three 
directions, as in calcareous-spar, rock-salt, 
and galena or lead-glance. ‘ 

iv. Fourfold or quadruple, when it wot in four 
directions, as in fluor-spar, specular iron, or 
iron-glance, and beryl. | , 

v. Siafold, when it splits in six different direc- 
tions, as in blende and rock-crystal. 

8. According to the angle under which the cleavages 
intersect each other ; and these exhibit the fol- 
lowing varieties. a 
i. In the twofold cleavage, the two folia or'clea- 

vages intersect each other rectangularly, as in 
felspar and: hyacinth; or oblique angularly, 
as in hornblende. Siti 

ii. In the threefold cleavage, the folia ‘intersect 
_. each other rectangularly, as in galena or lead- 

glance; oblique, yet equiangularly, as in ‘cal- 
careous-spar and ironstone ; oblique but 
unequiangularly, as in heavy-spar ; and partly 
rectangularly, partly oblique-angularly, as in 
selenite. f 

iii. In the fourfold cleavage, all the cleavages are 
equiangular and oblique-angular, as in fluor- 
so iron-glance, and diamond ; or three 

leavages are equiangular and obligte-angu- 
lar, in a common axis, and are intersécted by 
a fourth, which is horizontal ahd rectangular, 
as in beryl. ; aa 

iv. In the sixfold cleavage, all the cleavages meet 
under equal oblique angles, as in rock-crystal ; 
or three of the enveneh are equiangular and 
oblique-angular, in a common axis, which are 
obliquely intersected by three others, which 
also intersect the axis in an oblique direction. 
Example, Blende. ue gucae 

These angles of the various cleavages may 
also be more particularly measured by means 
of the goniometer. ~ ia 

D. Slaty fracture. This fracture, like the foliated, con- 
sists of plane-like portions, in which the length and 
breadth are nearly alike, but in which the thickness 
begins to be discernible, The fracture-surface is 
generally rough, with but little lustre. It is nearly 

®\allied to the foliated fracture, but is less perfect, and 
never occurs in regularly crystallised minerals, but 
always in those which are found in large masses, or 
in beds. Minerals with this fracture are generally 
opaque. This fracture is further distinguished ac- 
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‘Oryetogne- cording to thickness, direction, perfection, and clea A. Cubic, which occur in minefals ing a Otyctoguo- 

“sy. threefold cleavage, as or lead- ws 
—— ~~ 75. Thickness. : glance and rock-salt. 

a 7 slaty, a3 in alum-slate, flinty-slate, and B. Rhomboidal or obli , which occur in 

iy! varieties of clay. re pat YW hes cl gs oa ~ b. Thin slaty, as in most of the vari - s two cleavages intersect 

id se Ms egresl rag aids ob’ i b. Direction. a ts are - 
a. Straight slaty, as in common clay-slate. gular in one direction, and in an- 
b. Curved slaty, which is either, other, as in felspar and selenite. In calcareous- 
aa. Indeterminate curved slaty, as in some va- spar, the fragments are specular on every side ; 

ls slaty glossy alum- Seirens Gay eta bb. Undulating curved , as in x on four 
bad slaty C. Trapesoidal. | Occur in foliated coal, 

Porfortion, D Tetrahedral or three-sided pyramidal and octahe- 
a. Perfect as in clay-slate. dral, occur in minerals having a fourfold clea- 
b. Imperfect slaty, as in common flinty-slate. vage, in which the folia meet under equal an- 

a. gles, as in fluor-spar. Three and siz sided 3 
a. cleavage, which is the usual variety in bee Spor hear tad mene, ifoar. 

clay-slate. fold cleavage, in which three of the vages 
b, Double cleavage, rare, as in clay-slate. Bap Placed wader equa! angles arunnd 8 commen 

/ 2. Where several fractures occur at the same time, their axis, and are rectangularly intersected by the 
relative situation must be observed. fourth, as in beryl. 

A. One the other, E. Dodecahedral. Fragments of this form occur 
In some minerals there occurs a double frac- in minerals having a sixfold cleavage. Some 

ture, in which the one fracture is larger than the times three of the cleavages are disposed around 
other, and includes it; the one, the frace an axis, and are obliquely intersected with other 
ture, is named the fraclure in the great ; the other, three, as in blende ; in other instances, all the 
the lesser, the fracture in the small ;. thus, whet- six cleavages intersect each other under equal 
slate has in the great a fracture, but in the paige eh ako ar thar ph ae 
eran spleteny Sates. ing six-sided fragments, as in 

B. One traversing the other. stal. 
In other minerals, where the fracture also is . is. 

double, but in which the and breadth are have no regular form. They occur in mi- 

the Jen; Pi eneel the lone lat f the i y cos vy, be Fitiwving' ace de i r ties of compact ing are the SReaccev ee ancwa rs re 
verse or cross fracture, Thus, in topaz, there is a A. Cuneiform, in which the breadth and thickness 
conchoidal longitudinal fracture, and a foliated are much less than the length, and gradually 
transverse or cross fracture. But in tessular crys- and regularly diminish in de one 
tals, where the and breadth are nearly end to the other. It occurs in minerals 

7 alike, we use, in of the term longitudinal sessing a sco radiated fracture, as Cornish 
fracture, JSracture, and apply it to that tin-ore, red- , and radiated-zeolite. 
fracture w occurs the most frequent in break- B. Splintery, in which the breadth and thickness 
ing a mineral ; the other fracture, the cross are less considerable than the length, but with- 
ture, Thus in blende, the principal fracture is fo- out diminution of magnitude from one extre- 
ay Ate cere pele ; but the cross frac- mity to the other. It occurs in minerals having 

is Sait in Ceawrtoig ai: the prin. fibrous and radiated fractures, as in 
cipal fracture is slaty, and the cross fracture is asbestus and bituminous wood. 
earthy. C. Tabular, in which the breadth and are 

‘dale is ty eke an the dee VI. The shape ragments, m er sides, 

The Fragments san bares formed when Seoats bt aakeeeda with seigi chea . shape . I are are occurs in ith a single , as 
of the a mineral is so forcibly struck or that masses mica, also in minerals, a4 clayalat, and 
fragments. having surrounding fracture surfaces are separated there is i a tendency to it in minerals 

from it. with a conchoidal Wawa aa gt . 
The fragments are either or irregular. D. Indeterminate angular, in which the length, gir in 

. Regular fragments, i in certain breadth, i ° i near! 

: ber of regular planes, that met tshe dabboeatate alike, bie te edges fier raat 5 in 3 
fisted occur only in such minerals as have which gives rise to the following 
a fracture, with several cleavages. Each distinctions. 

in regular fragments, forms two a. Very sharp-edged, as in obsidian and rock« 

SAR ah che inasber 9° Chey alaae 6. 8 in quartz, pitch. ‘ ids on the num , as in common 4 

meet. a twofold cleavage, do not c. Rather , as in basalt and lit e. 
afford perfect regular fragments. ‘The i d. Rather blunt-edged, as in pumice and copper- | 
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e. Blunt-edged, as in gypsum and steatite. 
J: Very blunt-edged, as in fullers earth and loam, 

III. THE ASPECT OF THE DISTINCT CONCRETIONS. 

Distinct Concretions are those portions into which 
certain minerals are naturally divided, and which can 

. be separated from one another without, breaking 
through the solid or fresh part of the mineral. They 
are separated from one another by natural seams, and 
frequently lie in different directions. When they are 
very much grown together, the natural seams are 
scarcely visible; in such cases, however, they can be 
distinguished by their different positions and resplen- 
dent lustre. . They have been confounded with crystals 
and fragments, from both of which, as is evident from 
the preceding definition, they are completely different. 

Here we have to consider, 1. The shape of the distinct 
concretions. 2. The surface of the distinct concretions ; 
and, 3. The lustre of the distinct concretions. 

VII. The Shape of the Distinct Concretions. 

Distinct concretions, in regard to shape, are distin- 
guished into granular, lamellar, and columnar. 

1. Granular distinct Concretions. 
When the concretions are tessular, or have their 

length, breadth, and thickness nearly alike, they are 
said to be granular. It is the most frequent form of 
the distinct concretion. They are distinguished accord 
ing to shape and magnitude. 
A. In regard to shape, they are 

a. Round granular, which is either 
#. Spherical, as in pea-stone and roe-stone. 
8. Lenticular, asin red granular clay-iron-stone. 
y. Date-shaped, which is of a longish round shape, 

as in quartz-rock near Cullen in Banffshire, and 
at Prieborn in Silesia. 

4. Angulo-granular, which is either, t 
a. Common angulo-granular, as in galena or lead 

glance, and is very frequent. 
6. Longish angulo-granular, as in red hematite and 

zeolite. 
B. In regard to magnitude, into 

a. Large granular, in which the size exceeds that of 
ahazel-nut, as in galena or lead-glance, blende, 
and zeolite. 

b. Coarse granular, in which the size varies from the 
size of a hazel-nut to that of a pea, as in galena or 
lead-glance, blend, mica, and pea-stone. 

c. Small granular, in which the size varies from that 
of a pea to that of a millet-seed, as in galena or 
lead-glance, pea-stone, roe-stone, and black blende. 

2. Lamellar distinct Concretions. 
In the lamellar distinct concretions, the length and 

breadth are nearly alike, and more considerable than 
the thickness. They occur frequently, but not so of= 
ten as the granular concretions. 

They are distinguished in regard to direction and 
thickness. 
A. In regard to direction, they are 

a. Straight lamellar, which is either, 
«. Quite straight, as in straight lamellar heavy« 

spar, or 
p. Fortification-mise bent, as in amethyst. 

b. Curved lamellar, which is either, 
a. Indeterminate curved lamellar, when it is not 

curved in any particular direction, as in specu- 
lar iron-ore or iron-glance. 

MINERALOGY, 
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B. Reniform curved lamellar, as in red and brown Oryctogno. 
sy. hematite, and native arsenic. 

y. Concentrical curved lamellar, when ‘they are Sai 
disposed around a central point. It is divided 
into spherical, as in calcedony and basalt, and 
conical, as in calc-sinter and brown hematite. 

B. In regard to thickness, into . 
a. Very thick lamellar, when the concretions are up- 

wards of half an inch thick, as in amethyst, . and 
galena or lead-glance, 

b. Thick lamellar, when the thickness varies from 
half an inch to a quarter of an inch. 

c. Thin lamellar, when the thickness varies from a 
quarter of an inch to a line, as in straight la- 
mellar heavy-spar and calcedony. * 

d. Very thin lamellar, from that of a line, or the 
one-twelfth ofa line, to the smallest thickness visi-« 
ble to the naked eye, as in straight lamellar heavy- 
spar, native arsenic, and specular iron-ore or iron- 
glance. : 

8. Columnar or Prismatic distinct Concretions. 
In the columnar concretions, the breadth and 

thickness are inconsiderable in comparison of the 
length. ‘ 

They are distinguished in regard to direction, thick~ 
ness, shape, and position. 
A. In regard to direction, they are, ' 

a. Straight columnar, as in schorl and. calcareous 
ar. 

é. Curved columnar, as in columnar clay iron-stone. 
B. In regard to thickness, they are . 

a. Very thick columnar, when the thickness exceeds 
half an inch, as in amethyst and prase. 

b. Thick columnar, from half an inch to a quarter of 
an inch, as in quartz and calcareous spar. 

-¢. Thin columnar, from half an inch to the twelfth 
of an inch, as in columnar clay iron-stone and 
schorl. 

d. Very thin columnar, when it does not exceed the 
twelfth of a line, as in schorl. When the concre- 
tions become very minute, a transition is formed 
into the fibrous fracture. 

C. In regard to shape, they are, . ‘ 
a. Perfect columnar, when the length is considera- 

ble, and the thickness uniform from one end to 
the other, as in calcareous-spar and schorl, > 

b. Imperfect columnar, when the concretions are in 
general short, and sometimes thick in the middle, 
sometimes at the extremities, as in amethyst and 
specular iron-ore or iron-glance. It passes into 
granular. pal 

c. Cuneiform columnar, when the concretions be- 
come gradually narrower towards one extremity, 
as in calcareous-spar and quartz. 

d. Ray-shaped columnar, when the columnar con- 
cretions are compressed, as in specular iron-ore or 
iron-glance. It passes into radiated. 

D. According to the position, they are 
a. Parallel, as in amethyst. 

b. Diverging, as in schorl. — ; 
c. Promiscuous, as in calcareous-spar and arsenical- 

rites. 
It te be remarked, that when the concretions oc« 

cur very much on the great scale, as is the case in 
rocks of the trap formation, a slight alteration of terms 
is used. Thus, in place of granular we say massive, 
tabular for lamellar, and always use columnar, never 

i alic. prism ‘* 

a oY a a 

eah\ 
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In several minerals, two varieties of distinct concre- pape we ede same degree as the pie sninenl Oae 

A b “ ; - : : er a 
See teal teintine the clr ees aoe _in the immediately preceding variety a ashe | 

one including the other, or the one tra- , it is said to be translucent on the ed; 
A mtg , heliotrope, and compact limestone, 

5. When even on the thinnest edges of a mi- 
no light shines throug), it is said to be opaque, 

of straight lamellar heavy-spar, are composed of _as in chalk and coal. 

Sh; cad eomons XI. The Opalescence. 
poy re eens Magy Goce jaro Poy: come ay kar Seaman ae 7 btogmgae 

it being com round concretions, i spots in their interior a colow in- 
— eo i teed olin tb phehtveedsenesd by'o ce. 

i -Itis i into 
In other minerals we observe different kinds of dis- A. Common or simple aes when the lustre a 

tinct concretions in ing each other, as in ame- _ pears massive, in ieided navn, ebiatioacesye, tod 
thyst, where curved . concretions intersect — chrysoberyl. 
prismatic concretions, and in red and brown hematite, B. Stellular opalescence, when the lustre appears in six 
where ular concretions are intersected by lamellar _—rays, or in the form of a star, as in the variety of 

sapphire, named from that circumstance star sapphire. 
VIII. The Surface of the Distinct Concretions. This phenomenon occurs principally in translucent 

concretions exhibit the following varieties of XII. The Streak. 

cone apes, us in beppetitd od hoayy-oper ; rough, 99 in By the streak, we understand the appearance which The streak. 

Hu Sf i it ir 
fl i ; } pF 
zB 

3 streaked, which is longitudinally minerals exhibit when scratched or rubbed with a hard 
streaked, as in schorl, obliquely streaked, as in calca- , asa knife or steel. In some instances the colour 
ee Cte: ee PPR: of mineral is changed; in others the lustre, and 
uneven, as in brown a 

ae . e Z 
IX. The Lustre of the Distinct Concretions. a, In regard lo colour, is either 

It is determined in the same manner as the external «. Similar to that of the mineral, as in chalk and 
the dis- lustre, - magnetic ironstone ; or 

&. Dissimilar, as in specular iron-ore or iron-glance, 
V. THE GENERAL ASPECT. which has a colour, but affords a cher- 

-red. streak ; wolfram, which has a ish 
Under this head we include those characters for the colour, but a brownish red 3 and 

sight which are observed in minerals in general. These red orpiment, which has an aurora red colour, 
are, the Transparency, the Sireak, and the Soiling. but an orange-yellow streak. 

T b. In regard to lustre, it remains 

* ie a deotaand’ te ; trans- This character the five following degrees : 6. 1s i in intensity Age 0 shining or glislen« 
» 1. When a mi either in thick or thin pieces, al- ing Raed Ugipamrt ta tllerels Phas etlcrate have 

oat fase dan ph al pete ner ret otper rey ooo 4 none. Thus steatite, ipo tractense A see 
that we can clearly distinguish objects placed becomes shining in the streak ; and pot« 
it, it is said to be transparent. It is either si ter’s clay, fuller’s earth, and black and brown 
transparent, that is, when the body seen it cobalt ochres, which have no lustre, become 
Lm a cele tebeerspr ype ys icaling, ee ee ee 

’ body seen through it appears as ce. Is diminished in intensity, or lestroyed. 
calcareous spar. _ Thus, grey antimony-ore faved fis Seveg tas 
The distance of the two images is in proportion to streak. 

in icati » XIII. The Soiling or ing. — pieces. of smo i Soiling or Colouring, 

served by looking through two planes ; but - When a mineral taken between the or drawn The soiling 
in some other minerals it is by looking across another body, leaves some or a trace, or colour. . 

it is said to soil or colour. ing. 
“py — be discerned Sealy inthan SL 

ly through a 8 as and only in those which are soft. Mi 
if seen through 5 sland ei eithadoae Dhaene sirasd ahd to Siti’ mr 
Pee es areceme, 208 coceee mnovs Sroquentty be 1, Soil, either 

and precious and carnelian. B. Slightly, as F 

“the walaatab a Mints, bat, os by tl ESS inate it, but objects cannot 8 ile, 
Ghearvel GME Gieagh thisl: ov thin pisems isi, Dleck chalk , 2 
said to be translucent. Examples, pitchstone, quartz, | Having now explained the External Characters which 
eee are ee are observable by the sight, we proceed to describe 

on the edges. When | through 
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V. CHARACTERS FOR THE TOUCH. 

Here we have to observe, the Hardness, the Tena- 

Characters city, the Frangibility, the Flexibility, the Adhesion to 

forthe the Tongue, the Unctuosity, the Coldness, and the 
touche Weight. 

XIV. The Hardness. 

The hard- The degrees are 
Ness 1. Hard. When a mineral either does not yield to 

the knife, or is very slightly affected by it, but 

affords sparks with steel, it is said to be hard. 

It is further distinguished according as it is more 

or less affected by the file. 

A. Resisting the file, or hard in the highest degree, 

when it does not yield to the file, but rather 

acts onit, as diamond, sapphire, and emery. 

Yielding slightly to the file, and very slightly to 
the knife, or hard in a high degree, as in garnet, 
flint, quartz and calcedony. 

C. Yielding readily to the file, but with difficulty to 
the pas § or hard, as porcelain-jasper, iron-py- 

rites, and felspar. 
2, Semihard. When a mineral gives no sparks with 

steel, and yields more readily to the knife than 

the preceding, it is said to be semihard, as fluor- 

spar, and grey copper. 
5. Soft. When a mineral is easily cut by the knife, 

but does not yield to the nail of the finger, it is 

said to be soft, as calcareous-spar, heavy-spar, 

_ serpentine, and galena or lead-glance. 
4. Very soft. A mineral is said to be very soft, 

when it yields easily to the knife, and also to 

the nail of the finger, as gypsum, steatite, and 

chalk. 
In our descriptions of minerals, it is useful to men- 

tion their relative hardness, which is ascertained by 
trying which will scratch the other, by drawing the 

sharp edge or angle of one on the flat surface of the 

other. It is, however, of consequence to know, that in 

crystallized minerals, the solid angles and edges of the 
primitive forms are very sensibly arder than the an- 

gles and edges of the derivative forms, or than the an- 

gles and edges produced by fracture, either of crystals 

or of massive varieties of the same species, This fact 

has been long known to diamond cutters, who always 

carefully distinguish between the hard and soft points 
of this gem, that is, between the solid angles belong- 

ing to the primitive octohedron, and those belonging 

to any of the modifications; the latter being easily 
worn down by cutting and rubbing them with the for- 

mer *. Hauy, in determining the relative hardness, 
uses plates of calcareous-spar, glass, and quartz; but 

_ as it would be advantageous to have a more complete 

series of minerals for ascertaining these relative de- 
grees of hardness, I insert the following Table of Mi- 

nerals, arranged according to their hardness, the first 

being the hardest, the last the softest. We would recom- 
mend to mineralogists to provide themselves with po- 
lished pieces of these, and arrange them in a frame 
for use. 

The following are the different degrees of hardness. 

1. Expresses the hardness of Talc. 
2. Gypsum. 
3. : Calcareous-spar. 

B. 

* Vid. Bruckmann’s Abhandlung von Edelsteinen, 4ter Aufl, s. 28. & 29. Mohs uber Hauy’s Meionite, in Von Moll’s Eferme- 

riden der Berg und Huttenkunde 2ten Bandes, Iste Lief, s, 3. Aikin’s Manual, p. &. _ 
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4, Expresses the hardness of Fluor-spar. Oryctogno~ 
Bs Apatite. 8y, 
6. ; b Felspar. = 

«4 opaz. - 
9. Corundum, 

10. Diamond. 

Thus, if the hardness of a mineral is marked 7, it 
shews that it is equal to thatof quartz. If the hardness 
is marked 7°5, it intimates that it is intermediate be- 

tween that of quartz and the next number, 8, or topaz. 

By using still smaller numbers, more minute degrees of 
hardness might be expressed. 

Observations. In examining the hardness of miner-~ 

als, we must be careful to attend to the following cir- 
cumstances : 

1. Not to confound the real hardness of the mineral 

with accidental hardness; which latter is caused b 

the mixture of hard parts in soft minerals, and 
parts in hard minerals. 

2. When minerals are composed of distinct concre- 
tions, which are not very closely joined together, we 

must not give the hardness of the te for that of 
the mineral, because the hardness in such cases must 

be taken from that of the individual concretions. 

3. And we must be careful that the mineral whose 

hardness we wish to ascertain, is not in a state of de- 
composition. 

XIV. The Tenacity. 
By tenacity is understood the relative mobility or the The tena- 

different degrees of cohesion of the particles of mine- city. 
rals. There is a series from the coherent and com- 

pletely immoveable, to the coherent and moderately 
moveable, which latter is tear by malleability, 

and is the greatest degree of the mobility of the parti- 
cles observed among solid minerals. This series con- 

tinues through different kinds of fluid minerals, and 
the greatest degree of the mobility of the particles is 
found in rock-oil. The degrees of tenacity are, 

1. Brittle. A mineral is said to be brittle, when on 

cutting it with a knife, it emits a ing noise, and 

the particles fly away in the form of dust, and leave a 
rough surface, which has in general less lustre than the 

fracture. In this degree of tenacity, the particles are 

completely immoveable. All hard, and the greater 

number of semihard minerals are brittle. Examples, 

quartz, heavy-spar, and grey copper. 

2. Sectile or mild. On cutting minerals ing 

this degree of tenacity, the particles lose their con- 

nection in a considerable degree, but this takes place 

without noise. The particles are coarser than in the 

brittle’ variety, and do not fly off, but remain on the 

knife. The lustre is increased on the streak. This 

degree of tenacity occurs in most of the soft and v 

soft minerals; and the only semihard mineral wi 

this character is native arsenic. Examples, galena or 

lead-glance, copper-glance, graphite, and molybdena. 

3. Ductile. Minerals ssing this degree of te- 

nacity, can be cut into slices with a knife, and extend- © : 

ed under the hammer. The icles are more or less 

moveable among themselves, without losing their con- 

nection. Examples, native gold, native silver, and na- 

tive iron. 

—) —- 
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Oryctogno- . V. The Frangibilit tinguish artificial from true gems. It is, however, Oryctogne- 

eos shi enarcnees ce cats a spay "used in determin 20 SS peed 

an scare apatite. ra oes oe be pine ste e < hk Examples, the precious stones, mer- " M te. : 
with hardness. garb hele and hornblende — 2. sc 1h Polished marble or limestone. 

ae eae The degrees of frangiblity 5, Deetpenld, .semmeplan, Sempenipnl setegrpoam 
’ following. 1. Very di frangible, as in S : ; tative male metal i slver-lcnee or, irom 4. Rather cold. Examples, Coal and amber, 
gee at Seen, brite o -8, Difcalily XX. The Weight. 

, a8 hornstone quartz. m5 =.* - - T 
ty diffically frangible ox rather easily fra as flint, Waluptiniaiant sr he 

: calcareous-spar, pay 5. Vi . ae 1. Swimming, or su, , which comprehends all 
pas as a ele’ ewes po Boe minerals that swim on water, and in which the 
Geri eacs, ah coal *. i arid — gravity is under 1000, water = 1000. 

i ‘ xample, Mineral oil, mountain cork, and mineral 
XVI. The Flexibility. : io. pale 5D 

The Flexi: This term ex the possessed by some % Light, in whi gravity varies 
Diy. minerals of bending without . Flesible mine: 1000 fo 2000. Examples, Amber, sulphur, and 
« prod etalk aaah an gg Cag nora 3. Not particularly heavy, or rather heavy, in which 

° eecible, hen be bent i the specifig gravity varies from 2000 to 4000, Ex- 
Siieeal dntties cabter Iehing, ce omen ia” emples, Quarts, Hint, and calcedony. 
the direction in which they have been bent, as mo- ee ae aa yore eat 
lybdena, gypsum asbestus. malleable mi , copper iron- 
nerals. 2 tale, tl hie Pay with sity mcg dalanrals baring s'apecilc 

2. gravity above 6000. Examples, Native metals, as 
* XVII. The Adhesion to the Tongue. gold, silver, &c.; ores, as galena or lead-glance, 

The adbe- - This character occurs only in such minerals as tinstone, &c. 
oon t the cusp tho geapity af ibaiebing walters, wen cna The first and second which comprehend the 
‘ergve- them to adhere to the It occurs principally in swimming and light minerals, contain all the inflam- 

soft and very soft ; it is not known in hard mable minerals; the third, with a few all 
minerals, and there is but one instance of its occur- the earthy minerals; the fourth, the number 
rence in semi-hard minerals, that is, in the of of metalliferous compounds; and the , the native 
semiopa) called oculus mundi, The degrees of metals and a few ores, &c. _ 

ama aidaghy bDetive: me Tele coed the general sro of species but it veers them 
H adhesive, porcelain-earth more plete M there tench ot seed vity, 

tipalt led te al odttaran tunes ad acti. * by means of the hydrostatic balance the article 
: YDRODYNAMICS, Vol. xi. p. 429—456. for the mode of 

XVIIL The Unctuosity. conducting this experiment. 
The unctu- _ Some minerals feel , others ; and in or- a nt o- der. to distinguish: the degrees J VI. CHARACTERS FoR THE HEARING. Charaeters the distinctions are employed, a. 

1. Very 'y Satu XXI. The Sound. hearing. 

ee eee 6 earth. ‘The different kinds of sound that occur in the mine~The sound. 3. Rather greasy, as asbestus and polished serpen- ,.) |; are the following: 1. A ringing sound, 

b ieawe beanie Wai DD ce arene, Wes Bare Srnec, BMS: 
- nite, rock. . Specimens to possess pro- 

The Oe gee’ wlnenls sre -genceeliy perty in full perfection, should have one or two dimen- 
bi! sectile, shining in the streak. sions, as length and breadth, than the thick- 
Mica feels smooth, but not greasy; porcelain earth jogs: 2. A grating sound, which is a very weak rough 
feels soft and fine, bat not greasy. sound, resembling that emitted by dry wood, or fresh 

XIX. The Coldness. burnt when rubbed, and is produced when the 
ee Se Sn, eee, eee 

The cold- | When different kinds of minerals, all having and mealy zeolite: 3. A ing sound, which is 
ness. enamel why care oade ead: erp chaenaa a Ries harp youn’, 5 Ea amalgam, when 

Tapers of cold. To use this character with by dechi 
eae. rrocticn is: re 3 ant ene ne VIL. CHARACTERS FOR THE SMELL. 
foal, ta didepeich eopestes pou, porphyey am Of this we can give no definition, and shall therefore Characters 
baster, agate, fee. from one ancther, 2 can also dis- illustrate it by the minerals in which it occurs. vbeng 

© Some flint and opal, when first extracted from their native are more difficultly 
than iy hve een expr er sn tine he nese Sek ts Ge pioesining te situations a consi- 
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It is observed either when 
1. Spontaneously emitted, in which case it is 

a. Bituminous, as mineral oil and mineral pitch. 
b. Faintly sulphureous, as natural sulphur. 
c. Faintly bitter, as radiated grey antimony. 

2. After breathing on it, in which a clayey-like smell, 
as in hornblende and chlorite, is produced. 

8. Excited by Friction. 
a. Urinous, in stinkstone. 
b. Sulphureous, in iron pyrites. 
c. Garlick-like, or arsenical; in native arsenic and 

arsenic pyrites. 
d. Empyreumatic, in quartz and rock crystal, 

VIII. CHARACTERS FOR THE TASTE. 

This character occurs principally in the saline class, 
for which it is highly characteristic. 

The varities of it are, 
1. Sweetish taste, common salt. 
2. Sweetish astringent, natural alum and rock but- 

ter. 
Siyptic, blue and green vitriol. 
Saltly biller, natural Epsom salt. 

. Saltly cooling, nitre. 

. Alkaline, natural soda. R 

. Urinous, natural sal-ammoniac. 

Oryctogno- 
sy. 

Characters 
for the 

taste. 
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Il, PARTICULAR GENERIC EXTERNAL CHA- 
RACTERS OF FRIABLE MINERALS. 

Particular The external characters of friable minerals form a 
generic eX- particular Section in the System, because they exhibit 
ternal cha- Varieties and kinds that do not occur in solid minerals, 
racters of * > R 
friable mi- #04 many of the characters of solid minerals, such as 
aierale. fracture, distinct concretions, streak, hardness, and 

frangibility, and others are wanting. 

1. The External Shape. 

The exter- _[y friable minerals there are but few external shapes: 
nal shape. The five following kinds are all that have been hitherto 

described by naturalists. 
1. Massive, as in porcelain earth, and scaly red and 

brown iron ores, 
2. Disseminated, as in earthy azure copper, and blue 

iron earth. 
3. Thinly coating or incrusting. It is analogous to 

the form in membranes. Examples, Copper-black, or 
black oxide of copper, 

4. Spuimous. hen a friable mineral appears like 
froth resting on a solid mineral, as is sometimes the 
case with scaly brown iron ore. 

5. Dendritic, also in scaly brown iron ore. 

Il. The Lustre. 

It is determined in the same manner as in. solid mi- 
nerals ; we have here, however, the following distinc- 
tions. 

1. In regard to Intensity. 
A. Glimmering, which is either stron 

as in scaly brown iron ore, an 
earth. 

B. Dull, as in black cobalt ochre. 
2. In regard to the sort of lustre 

A. Common glimmering, as in scaly and brown iron 
ores. 

B. Metallic glimmering, as in scaly red and brown 
icon ores, and Pearly glimmering, as in earthy 
ta 

The lustre. 

or feeble, 
porcelain- 
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III. The Aspect of the Particles. 

The particles of friable minerals a in some in- Wo, 
stances like dust, so that we can with difficulty dis- The aspect 
tinguish by the naked eye any dimensions ; these are of the par. 
called dusty particles, and occur in cobalt crust, blue ticles. 
iron earth, and porcelain earth ; in others, two dimen- 
sions can be observed when ae foliated, and 
these are called scaly particles, and oceur in scaly brown 
and red iron ores, earthy talc, and chlorite earth. - | 

IV. The Colouring or Soiling.. | 

Oryetogno. 
“ay. 

Friable minerals colour either strongly, as in The co- 
red and brown iron ores, and porcelain earth; or Jouring or 
slightly, as in black cobalt ochre. ’ Soiling. 

V. The Adhesion to the Tongue. 

This character occurs only in those friable minerals: The adhe- 
which are cohering. It varies in intensity, being ei- sion to the 
ther feeble or strong. tongue. 

VI. The Friability. ef 

Friable minerals are either loose, that is, when the The friabi-. 
particles have no perceptible coherence, as in blue iron tity. 
earth; or cohering, in which the particles are slightly 
connected together ; they are either feebly co , aS 
in porcelain earth, or strongly cohering, as in potters 
clay. : 

Ill. PARTICULAR GENERIC EXTERNAL CHA- 
RACTERS OF FLUID MINERALS. 

Fluid minerals possess. fewer characters than friable Particular 
minerals.. The following four are all that occur. generic ex- 

1. The lustre is either metallic, as in mercury; or ‘etnal cha- 
resinous, as in rock oil. The lustre is always splen- fnys 
aaar fluid mi- 

are all the de- 
Va \¢. ne 

2. The transparency. The followi 7 
grees necessary for the purposes of discrimination. 
1. Transparent, as in naphtha. 2. Troubled or turbid, 
as in mineral oil; and, 3. Opaque, as in mercury. 

8. The fluidity. Here we have only two degrees to 
observe. 1. Fluid, as in mereury and naphtha, 2, Vis- 
cid, as is sometimes the case with mineral oil. 

4. The weiting, by which we understand the wetting 
of the fingers when they touch the mineral. It is ana- 
logous to the soiling in solid and friable minerals. 
Mineral oil wets the finger, but mercury. does not. 

ON DESCRIBING MINERALS. 

Most of the species exhibit many varieties of charac- On descr. - 
ter, which are generally distributed throughout a num- ing mine: 

ber of individual specimens; hence it follows, that in ls. 

order to obtain a distinct conception of a species, we 
must examine not one, but many different specimens 
of it. The descriptions of the species may be executed 

in the following manner. 
The following description may serve as an example 

of the mode of arranging the external characters. 

Precious Garnet. 

External Characters:—All the colours of this minetal. precious 

are deep-red, which always inclines to blue; the’prin- garnet. — 

cipal coloar is columbine-red, Which passes into cherry- 

red, and blood-red, and it appeats even to run Into 

brownishered and hyacinth-red. > ; 

It rarely occurs massive, sometimes disseminated, 

angular pieces, and in lamellar concretions ; but most 
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some minerals, as unctuous clays, it renders plastic., Oryetogno- ly in roundish grains ; and crystallized in the 

I idat dodecahedron, which is the funda 

| a : 
a : 

i i i H i i 

467 

Other minerals absorb water in greater or less quanti- 
ty, by which their transparency, and also their colour, 
are . 

8. Aclion of Acids. 
Acids act powerfully on many different minerals, and Action of 

employed in their complete acids. are the princi ts 
snalyeis When a wish, * means of acids, to ob- 
tain some obvious characters, the dilute muriatic acid 
is that which is generally employed. The native car- 
bonates effervesce, and are soluble in it. In some, as 
in agaric mineral, calcareous spar, and witherite, the 
effervescence is brisk, and the solution rapid ; in others, 
as in dolomite, even when pulverised, the effervescence 
is feeble, and the solution slow. Some of the earthy 
minerals which contain silica, water and alkali, in a par- 
ticular state of combination, as zeolite, if pulverised, 
and covered with an acid, are, in the space of a few 
hours, converted into a perfect jelly. 

4. Action of the Blowpipe. 

sy. 

is a tube of silver, Action of 
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Brooke's Blowpipe. 

Mr. Brooke some time ago contrived a very simple 
and convenient blowpipe, of which the following de- 

scription is given by Mr. Neuman. 
« The instrument I have made consists of a strong 

plate-copper box, perfectly air-tight, three inches in 

width and height, and four in length, a condensin, 

syringe to force air into the box, anda stop-cock an 

jet at one end of it to regulate the stream thrown out. 

The piston-rod of the condenser works through collars 

of leather in the cap, which has an aperture in the side, 

and-a screw connected with a stop-cock, which may 

again communicate with a jar, bladder, or gazometer 

containing oxygen, hydrogen, or other gases. This 

communication being made, and the condenser being 

worked, any air that ,is_ required may be thrown into 

the box and propelled through the jet on the flame. 

« The use of the instrument is very simple. By a few 

strokes of the piston, the air is thrown into the cham- 

ber, and forms a compressed atmosphere within. When 

the cock is opened, the air expanding, issues out with 

great force, in a small but rapid stream, which, when 

directed on the flame of a lamp, acts as the jet from a 

common blowpipe, but with more precision and regu- 

larity. ‘The force of the stream of air is easily adjust- 

ed by opening more or less the small stop-cock ; and I 

have found, that with a moderate charge, it will re- 

main uniform for twenty minutes; opening the stop- 

cock, or the use of the syringe, will immediately raise 

it to its first strength. 
These blowpipes are very portable, not liable to in- 

jury, and’ answer, I believe, the expectations of all who 

ave tried them, and I‘have made many of them for 

different persons. The whole instrument, with a lamp 

adapted to it,-packs up in a small box not more than 

six inches in length, and four inches in width and 

height, and there is space enough left for other small 

articles. I have’fitted up boxes rather larger in size, 

Fuel for the 
blowpipe. 

Supports 
for mine- 
rals expo- 

sed to the 
blowpipe- 

with a selection of tests and other useful articles in ad- 

dition to the blowpipe, and in this state they form com- 

plete mineralogical travelling cabinets.” 

Fuel for the Blowpipe. 

The fuel forthe lamp is oil, tallow, or wax ; and of 

these the wax is the best, the oil the worst. The wick 

should neither be snuffed too high nor too low, and 

should be a little bent at its summit from the blast of the 

pipe. The flame, while acted on by the blowpipe, will 

consist of two parts, an outer and inner : the latter will 

be of a pale blue colour, converging to a point at the 

distance of about an inch from the nozzle ; the former 

will be of a yellowish colour, and will converge less per- 

fectly. The most intense heat is just at the point of the 

blue flame. The white flame consists of matter in a 

state of full combustion, and oxygenates substances im- 

mersed in it: the blue flame consists of matter in a 

state of imperfect combustion, and therefore partly de- 

es metallic oxides which are placed in contact 

with it. ; 

Supports for Minerals exposed to the Blowpipe. 

Various substances are employed for supporting the 

mineral, when undergoing the action of the blowpipe. 

These are of two kinds, combustible and incombustible. 

The combustible support, used chiefly for ores, is char- 

coal. The closest grained and soundest pieces of char~ 
coal, of elder or lime-tree, are to be selected ; or a sup 

port may be mate of well pulverised and heated char- 

coal and gum tragacanth. The gum should be dissolved 

‘may be the size of a 
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. in water, and powder of charcoal added to it, until it bes Oryctogno- 

comes very viscid, when it is to be formed into paralle 
pipeds, and slowly dried. The incombustible su 
are, metal, glass, and earth; in the use of all which, one 

general caution may be given, to make them as little 

bulky as possible. The best metallic support is-platina, 

because it is infusible, and transmits heat to a less dis- 

tance, and more slowly, than other metals. A pair of 
slender forceps of brass, pointed with platina, is the best 

support for non-metallic minerals, whidh are not very 
fusible; for the fusible earthy minerals, and for the in- 

fusible ones when fluxes are used, leaf-platina will be 
found the most convenient. It may be folded like paper 
into any form, and the result of the experiment may be 

obtained, simply by unfolding the leaf in which it was 
wrapped up: Glass supports, are slender glass tubes, on 

the extremity of which the mineral to be examined is 

cemented by heating. - Earthen suppaats are, either of 

small pieces of kyanite, or, when a kind of cuppellation 
is to be performed, they are made of bone-ash, in order. 

to absorb the litharge, and other impurities. 

The size of the specimens to be used in our experi 

ments, depends in some measure on the magnitude of 

the flame to which they are exposed. In a blowpipe 

having an aperture not larger than a fine pin, the 

piece ought not to be so large as a pea. A deal 

also depends on the fusibility of the mineral; for, if 

it is very fusible, a much larger piece may _ be used 

than when it is difficultly fusible: in the one case, it 
pea: in the other, it should not 

exceed that of a pin’s head. The heat first applied to 

investigate the properties of mineral substances should 

be very low, not exceeding that which exists a little the 

outside even of the yellow flame. At this temperature 

the phosphorescence is best extricated, and secrepiin 

tion for the most part takes place, the fusible inflam- 

mables begin to melt, and the metallic and most other 

mineral salts lose their water of crystallization. The 

yellow flame will raise a mineral to a tolerably full red 

heat: and it is the temperature best fitted for roasting 

all the metallic ores. In the still higher degree of heat 

produced at the point of the interior blue flame, although 

some minerals still continue refractory, and undergo 

but little change of any kind,. yet the greater part,are 

very sensibly altered. Some, as pearlstone, enlarge 

very considerably in bulk at the first impression of the 

heat, but are with difficulty afterwards brought to a 

state of fusion: others are melted only on the edges, 

and angles; and in some, a complete fusion takes 

place. 

Fluzes for Minerals exposed to the Blowpipe. 

~ In examining earthy minerals with the Rlown pe no Fluxes for 
ic ores minerals 

useful and exposed to 
the blow- 
pipe. 

fluxes are required ; whereas to most of the m 

fluxes will be found at almost all times a very 

often a necessary addition. The ores of the difficultly 

reducible metals, such as manganese, cobalt, chrome, 

and titanium, are characterised by the colours which 

the oxides give to glass. In all these. cases, therefore, 

glassy fluxes must be largely made’ use of, both to dis- 

solve the earthy matter with, which the oxides are ge- 

nerally combined, and to furnish a body, with little or 

no colour of its own, which may receive, and sufficient- 

ly dilute, the inherent colour of the oxide. When the 

object is not only to dissolve the oxide, but at the sa
me 

time to retain it at a high state of oxidation, the flux em
- 

ployed should be either nitre, 6ra mixture of this with 

glass of borax, or, still better, nitrous borax, formed by 

dissolving common borax in hot water, neutralizing its_ 

lo- 
ports “Vv” 

— 

‘ 
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! . 2. Magnetism. 
Very few minerals are magnetic; it is a character M 

whi chon yebidipedlly ‘in ores cb ipmiicee tx >-onchs 
minerals as contain a ion of metallic iron, or iron in 
the state of black oxi A good many minerals, after 
exposure to the blow-pipe, become magnetic. 

3. Phosphorescence. 

Some minerals, when rubbed or heated emit in the Phosphor- 
t, are said to be phos- escence. dark a more or less shining li 

phorescent, Thus, yellow blende, when scratched 
with a hard body, emits a strong light. When two 

i of quartz are forcibly ceruch-agvinnk each other, 
become luminous; and fluor , and other mi- 

nerals, when heated, become ph t. Fora 
of t minerals, by Dr. Brew- 

inburgh Philosophical Journal, vol. i. 

Gontuedtipal and Geographical Clarestore:... 

agnetism+ 

These characters are derived from the geognostical Geognosti- 
relations and ical distribution of the species, cal and — 
In another article we shall shew, that simple minerals'8¢°st@phi- 
are not i distributed hout the crust of ©! charac- 

ait 

that there are two kinds of electri. 
named posilive or vitreous, and the other 

the earth. On the contrary, that particular species 
very often occur together, and in the same formation ; 
that some ies are met with in nearly all the forma- 
tions of , others in only a few members of the 
series, while some are confined to a particular rock ; 
and that certain beds and formations are i 

simple minerals they contain. In their phil 
i nae Ao ae meena a bt ions will 

i out, o groupi rticular species in 
Hienleed tracts Of country ; OF the wides fatige of othiats 
through whole regions; and of the distribution of 
species according to distance from the equator, and 
particular meridians. 

Mohs’ Crystallography. 

shew Labames 4 details make us 
characters which are used in 
in the following 
of the primitive forms, as ascertained by Professor 
Mohs. According to his view, every simple form, 
from which other simple forms are derived, is named a 
Y smmgreay sie! and the class sof Cuan 

form, a system of cr; izations. 
Pombo ce 7 four in tdRet and, con- 
sequently, systems of crystallization. Thesefun- 
damental a rdeg Yoeageesd 5 Mons > with a square 
base, oblique four-sided prism, hexahedron or cube ; 

* These Observations on the action of the Blowpipe are taken from Mr. Aikin’s Manual, p. 35. 

with those Mohs’ 
ing minerals; but crystallo- 

considerable use is made &"Pby- 



Mohs’ 
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Oryctoguo- and the systems of crystallizations derived from these, 

sy- are denominated rhomboidal, pyramidal, prismatic, and 
tessular, Connected with the rhomboids there are se- 
ries of scalene siv-sided pyramids; and the series both 
of rhomboids and of the sealene pyramids are termina« 
ted by regular six-sided prisms, which are distinguish- 
ed from each other by their positions. The pyramids 
with square bases form series ; and their limiting form, 
or last member of the series, is the rectangular four- 
sided prism. Each pyramid with a square base has 
dewendcalt on it three scalene eighi-sided pyramids ; and 
the limiting forms of these scalene eight-sided pyra- 
mids, are unequiangular cight-sided prisms. The oblique 
four-sided prism has depending on it numerous oblique 
based pyramids, and oblique prisms. The hexahedron 
has depending on it the regular octahedron, including the 
tetrahedron, the rhomboidal dodecahedron, and the icosite- 
trahedron. The forms that arisefrom the hexahedron pro- 
duce among themselyes various combinations ; but they 
admit into them no form, which is either a rhomboid, 
or a four-sided pyramid with a square base, or an oblique 
four-sided pyramid, or can be derived from any of these 
Jigures The rhomboid, the four-sided square-based 
pyramid, and the four-sided oblique-based pyramid, 
are forms which cannot by any means be derived from 
each other ; hence the four groups of simple forms, as 
well as their combinations, must each be altogether 
distinct from the rest ;.and hence arises a correct and 
natural division of ‘all possible crystallizations, which 
is of great ees in mineralogy. An interesting 
sketch of Mohs’ Views in Crystallography, is given in 
the Edinburgh Philosophical Journal, vol. iii. p. 154. 
Fig, 10. Plate CCCXCVI. represents the rhomboid ; 
Fig. 30, Pyramid with square base; Fig. 6, Oblique 
Jour-sided prism; Fig. 3, Heaxahedron or cube; Fig. 
9, Tetrahedron; Fig. 2, Pentagonal Dodecakedron ; 
and Fig. 35, the Tetragonal icositetrahedron, 
The nomenclature of the species used is nearly that 

of Mohs, and is founded on the primitive forms of the 
minerals, on the nature of their cleavage, or on the poe 
sition of the bevelment, 

According to Mohs, as already mentioned, all the re- 
gular forms in the mineral kingdom are reducible to 
some one of four great systems or groups, named 
Rhomboidal, Pyramidal, Prismatical, and Hexahedral 
or tessular, including octahedron, cube octahedron, 
rhomboidal dodecahedron, &c. Thus, in the genus 
Corundum, there are three species in which the primi- 
tive forms are the octahedron, rhomboid, and prism ; 
and hence these are named, octahedral corundum, rhom- 
boidal corundum, and prismatic corundum, In the 
genus Zeolite, there are seven species ; one of these is 
named Prismatoidal zeolite, because the cleavage is 
prismatoidal; another is named Axifrangible, because 
one of its most striking characters is its axifrangible 
cleavage. In the genus Augite, one species is named 
Oblique-edged augite, because the edge formed by the 
meeting of the bevelling planes, on the extremities of 
the crystal, is placed obliquely to the axis of the prism; 
another species, is named Straight-edged augite, because 
the edge formed by the bevel planes on the extre- 
mity, is straight or perpendicular to the axis of the 
prism. 

In the generic characters, the number of axes of the 
crystals is given, But it will be inquired, what is here 
understood by axis, When the section of a simple 
figure, as a rhomboid or cube, affords, by i. a 
plane which does not pass through its centre, a regular, 
or equi-angular or equi-lateral* figure, or one in which 

such a figure can be inscribed, the straight line, which Oryetogno- 
stands perpendicular on the middle point of the figure, *¥* 
and passes through the centre of the figure, is an axis, ““Y——" 
If we take a hexahedron, and it in such a situa. 
tion that two only of its planes are horizontal, and the 
others vertical, every section of it; with a horizontal 
plane, will afford a square ; and the vertical line, which 
stands perpendicular on the middle point of thesquare, 
and passes through the centre of the figure itself, will 
be an axis. Bring the same hexahedron in such a si+ 
tuation, that one of its solid angles is above, and ano- 
ther vertically under it. The section with a horizontal 
plane will be an equilateral triangle or equi-angular 
hexagon, and the straight line perpendicular on the 
middle point of this plane, and through the centre of 
the figure, an axis. Wastly, If we place the hexahe.« 
dron in such a situation, that four of its edges are ho« 
rizontal, and the others are equally inclined towards 
the horizontal plane; all the sections but two will be 
longish rectangles, and the straight line, perpendicular 
on the middle point, and through the centre of the 
figure is an axis.—The kind of axis is determined by 
the figure of the section, and one and the same figure 
may contain not only many, but also axes of different 
kinds, That axis in which the form of the section is 
triangular, or in which a triangle can be inscribed by 
connecting some of its angles by straight lines, is named 
a rlomboidal axis, because it occurs in the rhomboid ; 
when the form of the section is a square, the axis is 
named pyramidal, because it occurs in the pyramid with 
square bases; and when the form of section is 
rhomboidal, the axis is named prismatic, because it oc- 
curs in the oblique double four-sided prism, which is a 
member of the prismatic series. In the Tabular View, 
the Diamond is said to have many axes, because its pri 
mitive figure, the octahedron, has rhomboidal axes 
pass through the centre of the planes, pyramidal axes 
that pass through the angles, and six subordinate axes 
that pass through the middle point of the edges. Zir- 
con is said to have one axis, because its primitive figure 
belongs to the pyramidal system, in which there is only 
one principal axis. Topaz has three axes, because it 
belongs to the prismatic series, in which there are three 
principal axes, 

II. sysTeEM of ARRANGEMENT. 

Three modes of arranging simple minerals have been system of 
employed by naturalists: in the first, they are arranged arrange- 
according to their chemical composition ; in the se. ment, 

cond, in conformity with their external characters ; and 
in the third, both methods are conjoined, The pure che. 
mical method is desirable in a system of chemistry; the 
mixed method, from its unsatisfactory nature, should be 

banished from mineralogical science; while that found- 
ed on external characters, or what has been called the Na- 
tural History Method, ought to be adopted as the only 
true and scientific plan for the purposes of natural his- 
tory and practical utility. The natural history method 
is followed in the present article, and the arrange- 
ment is that of Professor Mohs of Freyberg. Dr. 
Walker, the former Hane ge of uch) History in the 
University of Edinburgh, taught mineralogy according 
to the natural history method, Professor Jameson, 
his successor, has frequently done the same; and we 
find, from the introduction to the third edition of his 

System of Mineralogy, that he now abandons the mixed 
method, and adopts the natural history method. 

The following is a tabular view of the plan of ar- 
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CLASS L . 

Ornverl. Gas. 

Genus 1. Marsh 1. Carburetted. 
ff a 2. Sulphuretted. 

8, Phosphuretted. 
Genus 2. Meteoric gas. Sp. 1. eer 

air. 

Orpver II. Waren. 
Genus 1. Meteoric water. Sp. 1. Pure water. 

2. Sea water, 1, Common. 

Orper III. <Actp. 

Genus 1. Carbonic acid. Sp. 1. Eriform. 
2. ayo Foal 1. Zriform. 

: 2. Fluid. 
4. Boracie acid. 1. Scaly. 

Genus 5. Arsenic acid. 1. Octahedral. 

Orper IV. Satine Minenats.. 
Genus 1. Natron. Sp. 1. Prismatic. 

2. Nitre. 1. Prismatic. 
3. Glauber salt. 1, Prismatic. 
4, Alum, 1, Octahedral. 
5. salt. 1. Prismatic. 
6. V: 1, Rhomboidal. 

PT emery 

8. Rock salt. 1. Hexahedral. 
9. Borax. 1, Prismatic, 

CLASS II. 

‘Onper I. Hatoine. 
Genus 1. Gypsum. Sp. 1. Axifrangible or com. 

mon. 
. 2. Prismatic or anhydrite. 
2. Cryolite. 1. i 
Ee RE bie vera 

6. Limestone. 1. Prismatic or aragonite. 
2. Rhomboidal or calcar- 

eous spar, &c. 
8. Short axed. Dolomite 

and rhomb spar in 
part. . 

4. Long on Rhomb 

Orpen II. Baatrs. = 

Genus !. Red manganese. 1. Rhomboidal, 
2. Sparry iron. pire Sparry iron. 

_ 8. Calamine. 1. Prismatic. @. Rhomboidal 

4. Tungsten. 1. Pyramidal 
5. Baryte. 1, Di-prismatic or Stron- 

tianite. 
2. Rhomboidal or Wither- 

471 
Lead spar. 2. Rhomboidal, or green 

= and brown-lead pan 
8. Prismatic, or red lead 

4. Pyramidal, or yellow 

5. Tri pritmaatic or lead » srl 2 
vitric ol. , 

Orper III. Kenare. 

Genus 1. Corneoussilver, Sp. 1. Hexahedral. 
2, Corneous Mercury. 1. Pyramidal. 

Orver IV. Matacnire. 

green. Sp. 1. Common. 
te, 

Genus 1. 
2. 1, Prismatic, or blue cop- M 

at Ackatbli ak ikleiaien 
malachite. 

Genus 3, Olivenite, Sp. 1. Prismatic, or phos- 
phate of copper. 

2. Di-prismatic, or len-« 
¢ ticular is 

3. Acicular. 
4. Hexahedral, or cube 

ore. 
4. Emerald-copper. 1. Rhomboidal 

Onper V. Mica. 

Genus 1. Copper-mica, Sp. 1. Prismatic. 
2. Uran mica. ' 35 idal. 
3. Cobalt mica. 1. Prismatic, or red co- 

balt. 
4. Antimony mica. _I. esr or red anti- 

2 pret she 1, Prismatic, 

t Mica. :. Ebonboidal including 
rey chlorite, talc, 

8. Pearl-mice. 1, Rhomboidal 

Onper VI. Spar. 

Genus 1. Schiller spar. Sp. 1. ie a or green dial- 
age. 

2. Slaty, inclading bron- 
— common schil- 
er spar. 

38. , or hyperstene. 
4. be ro or anthophyl- 

Genus 2. Kyanite. Sp.1. Prismatic. 
3. ‘l. Prismatic. 

1. Prismatic. 
4. Prismatic. 

~ 1. Dodecahedral, or leucite. 
®. Hexahedral, or analcime. 
8. Rhomboidal, or chabas« 

6. Prismatic, or mesotype. 
7. Prismatoidal, or stilbite. 
8. Axiftangible, or apo- 

phyllite. 
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Oryctogno- 7. Felspar. Sp. 

Sy- 

—_—— 

Sp. 

8. Augite. Sp. 

9. Azure-spar. Sp. 

1, Rhomboidal, or nepheline. 
2. Prismato- pyramidal, © or 

meionite. 

. Prismatic, or common. 
4. Pyramidal, or scapolite. 
1, Oblique-edged, including 

common augite, diop- 
side, &c. 

. Straight-edged, including 
hornblende, actynolite, 
tremolite, and asbestus. 

- Prismatoidal, or epidote. 

2 

MINERALOGY. - 
Antimony. Sp. 2. Octahedral, including an- a 

timonial and arsenical 
silver. 

4. Bismuth Sp. 1. Octahedral. 
5. Mercury. 1, Dodecahedral, or amal- 

. 2. Fluid. 
6. Silver. 1. Hexahedral. 
7. Gold. 1. Hexahedral. | 
8. Platina, + 1. Native. ° 
9. Iron. _ 1. Octahedral. 

10. Copper. _ 1, Octahedral. ” 

Orver X. Pynrres. 

3 
4. Prismatic, or tabular spar. 
1. Prismatic, including azu- 

rite and Hauyne. 
2. Prismatoidal, or blue epar. 

Orver VII. Gem. 

Genus 1. Boracite. 
2. Andalusite. 
8. Corundum. 

Sp. 

. Diamond. 

Emerald 
Quartz. 

. Axinite 

. Chrysolite. 

. Tourmaline 

. Garnet. HSOOM QW Ame thet 

Zircon. 
Gadolinite. 

12. 
13. 

1. Octahedral. 
. Prismatic. 
- Octahedral, or spinel. 
. Rhomboidal. Oriental ru- 

by and sapphire. 
. Prismatic, or chrysoberyl. 

1 
1 
2 

3 
1. Octahedral. 
1. Prismatic. 
1. Rhomboidal. 
2. Prismatic, or euclase. 
1. Rhomboidal. 
2. Indivisible. 
1. Prismatic. 
1. Prismatic. 
1. Rhomboidal. 
1. Pyramidal, or Vesuvian. 
2. Dodecahedral, including 

precious garnet, &c. 
$. Prismatic, or grenatite. 
1. Pyramidal. 
1. Prismatic. 

Orper VIII. One. 

Genus 1. Titanium ore, Sp.1. Prismatic, or sphene. 

Red copper ore. 
. Tin ore. 
Wolfram, or 
scheel ore. 
Tantalum ore, 
Uranium ore. 

. Cerium ore 
Chrome ore. 

. Iron ore. OPNHX Pow 

10. “tpi ore, 

Orper IX, 

Genus 1. Arsenic. Sp. 
2. Tellurium. 
8. Antimony. 

2. Prismato- pyramidal, in- 
cluding rutile, iserine, 
and menachanite. 

. Pyramidal, or octahedrite. 
Octahedral. 
Pyramidal, or tin-stone. sae 

1. Prismatic. 
1. Prismatic, 
1. Indivisible. 
1. Indivisible. 
1. Prismatic. 
1. Octahedral, or magnetic 

ore. 
2. Rhomboidal, red iron-ore, 

or iron-glance. 
3. Prismatic, or brown iron 

+ ore. 
1. Prismatic, or grey and 
. black manganese ores. 

Native MEerats. 

1. Native. 
1. Native. 
1, Dodecahedral, or native 

antimony. 

Gen.1. Nickel-pyrites. Sp.1. 1 iain or copper nic- 
el. 

2. Arsenical pyrites. 1. Prismatic. 
2. Di-prismatic. 

3. Cobalt pyrites. 1. Hexahedral, or silver- 
: white cobalt. 

2. Octahedral, or tin-white 
and grey “cobalt. 

4, Iron pyrites. 1, Hexahedral. 
2. Prismatic, 
8. Rhomboidal. 

5. Copper pyrites. 1. Octahedral, an yellow 

2. Toke including ; 
grey and black copper 
pytites, 

Onver XI. GvLance. 

Genus 1. Copper ace - 1. Rhomboidal. 
2. Silver g' 1. Hexahedral. 

2. Rhomboidal. 
8. Lead glance or 

galena. 1. Hexahedral, 
4. Black tellurium — 1. Prismatic. 
5. Molybdena. 1. Rhomboidal. 
6. Gold glance. 1. Prismatic. — 
7. Bismuth glance. 1. Acicular, 

2. Prismatic. ~ 
8. Antimony glance. 1. Prismatoidal or grey 
. antimony. 

2, Axifrangible, or Bour- 
nonite. 

- 8. Prismatic. 

Oaver XII. Brenps. 

Genus 1. Manganese blende. Sp. 1. Prismatic. 
_ 4, Zinc blende, or 

garnet blende. 1. Dodecahedral. 
3. Antimony blende. 1. Prismatic; or red 

antimony. 
4, Ruby blende. 1. Rhomboidal, or 

red silver. 
2. Prismato-rhomboi- 

dal, or cinnabar. 

Orper XIII. Sutpnur. 

1. Sulphur. s 1. Hemi-prismatic, or ru- 
vy : a by-sulpbur, orred or- 

piment. 
2, Prismatoidal sulphur, 

or yellow orpiment. 
3. Prismatic, or common 

sulphur, 
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small for allowing the hardness to be ascertained ; Oryctogno- 
Oryetogne. CLASS III. athens, ans nou thaskie} but still, owing to their mi- __%- 
—— Onver I. Resin, nuteness, the dimensions of the form cannot be mea- bai Oi 

i a 

Glande: Fiotiey.ctone. 1. Pyramidal. ~ 
~ 2. Mineral resin. Bi nee orca 

z B 

i F E 3 

Wiig) i mt rd al au 
| | : ! i 4 i 

ithout knowing the primitive form ; but still, the de- 
termination is not so certain as when that form ix known. 
Thus, su we meet with a species of magnetic iron 
ore, mbich we Gnd as Jerortion: sueint bo. sitter the 
rhom or prismatic tw agrees in 
hardness and specific gravity with the octahedral spe- 
cies, we can say that it LO cay aly tpg ord 

anting. Amianthus, which is a variety 
angie, (Rornbibads,) aarte 3 Gye. ‘e 

a consi- 
derable specific ee ee 
varieties ot i stals become 
thicker, then lose ” tel are’ still tes 

VOL. XIV. FART I, 

sured ; these sink in water, scratch 

on calcareous spar. At last, in other varieties, the form 

is discernible by the cleavage, and the hardness is equal 
to 5 and 6, and the specific gravity equal to 3.0. These, 

on examination, prove to be straight-edged augite: 

gypsum, but break 

_ What these are, so are all the preceding varieties, and 

also amianthus. it’ is by pursuing this mode of examina- 
tion, that we are able to refer such substances as ami- 

anthus to their true place in the system. Other mi- 
nerals, again, which occur in.an earthy state, can only 
be referred to their true place in the system, by tracin 

them in connection with compact minerals, which stand 
in connection with others having a crystallized struc- 
ture. Thus porcelain earth can be traced to compact 
felspar, and this to foliated felspar ; or it can be traced 
immediately to foliated felspar, and in this way its true 
place is ascertained. Other earths, and loosely aggre- 
gated minerals, as many clays, cannot be referred to 
any species ; these, therefore, are determined in an 
pore cnet OF Baar use the blowpipe, acids, 

other means, for obtaining a know of their 
i These bodies are more properly objects of 

pas stra curiosity, and of economical value, in- 
teresting to the mineralogist. 

The nomenclature of the species used in the present 
t, is founded on the primitive forms of the 

minerals, on the nature of their cleavage, or on the 
position of the bevelment. 

According to Mohs, all the regular forms in the mi- 
neral kingdom are reducible to some one. of four great 
systems or groupes, named rhomboidal, idal, 
prismatical, and hexahedral or tessular, including 
octahedron, cube, rhomboidal dodecahedron, &c. 
Thus, in the genus corundum, there are three species, 
in which the primitive forms are the octahedron, rhom- 
boid, and pri-m ; and hence these are named, octahe- 
dral coru' , rhomboidal corundum, and prismatic 
corundum. In the genus zeolite, there are seven spe- 
cies; one of these is named prismatoidal seolite; be. 
cause the cleavage is prismatoidal; another is named 
eo because one of " zo striking characters 
is its axifrangible cleavage. In the genus augite, one 
species is named oblique-edged augite, peceuen the edge 
formed by the meeting of the bevelling planes, on the 
extremities of the crystal, is placed obliqhely to the 
axis of the prism ; another species is named straight- 
edged augite, because the edge formed by the bevelling 
planes on the extremity, is straight or perpendicular 
to the axis of the prism, ‘ 

CLASS I. 
If solid there is a sensible taste. No bituminous Crass I. 

smell. Specific gravity under 3.0. 
Onver I. GAS. 

ZExiform. Not acid. — Sp. gr. = 0.0001,—0.0014." Order I. 
as. 

Genus L_ MARSH GAS, 

—0,0014. 
This genus contains three species, viz. 1. Carburet- 

ted marsh gas. 2. Sulphuretted marsh gas. 3. Phos- 
phuretted marsh gas. 

Empyreumatic smell. = 0,0008. 
ic Situation. — gas rises from marshes 

and v ~ It is also met with in great quantities 
ag | ae Nie ea aa: 

° 

Smell. More or less respirable. Sp. gr.= 0,0001. Marsh Gas. 



Oryetogno- 
ay. 

Meteoric 
Gas. 

Order Il. 
WATER. 

Meteoric 
Water. 

Sea Water. 

Order III. 
ACIDs. 

Carbonic 
Acid. 
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2, Sulphuretted marsh gas, or sulphuretted hydrogen, 
Smell of rotten eggs. Taste nauseous and bitter. 
Hydrogen 6.244. Sulphur 93.756=100, Berzelius. 
Geognostic Silualion.—It rises from sulphureous 

springs, also from marshy places, and is met with in 
mines. 

3. Phosphuretted marsh, gas, or phosphuretted hy- 
drogen. 
‘Smell of putrid fish, Taste bitter. 
Geognostic Situation._It rises from marshy, and 

other places where organic substances are inva state of 
decomposition *. 

Genus II. METEORIC GAS. 
Without smell or taste. Perfectly respirable. ‘Sp. 

gr. =0.001.0.0018— ) 
1, Pure meteoric gas,’or atmospheric air. Respira- 

ble, without smell or taste. 
Geognostic Situation—Forms’ the atmosphere-which 

surrounds the earth. 

~Orver II. WATER. 
Fluid. Tasteless, or with sensible taste and smell. 

Sp. Gr, =1.1—1,0269. 
Genus .. METEORIC WATER. 

~ Without smell or taste. 
1. Pure. Without smell or taste. 
This is common rain, river, and-spring water. Mi- 

neral waters are to be considered as accidental varie- 
ties of pure meteoric water. 

“Genus II. SEA WATER. 

Sensible taste and smell. . 
1. Common. Bitter nauseous taste and disagreeable 

smell, ‘ 
Orper III. “ACIDS. 

‘If solid, is feebly acid. Ifthe Sp. gr.is ='3 and more 
it is sweetish astringent. Sp. gr. =0.0015—3.7. 

Genus I. -CARBONIC. ACID. 

Spiritus Letalis, Plin. Gas Sylvestre, Spiritus Syl. 
-yestris, Paracelsus and*Van Helmont. - Fixed air, Black. 

‘Taste acid. ‘Sp. gr. =0.0018. 
‘1. ZEriform. Is gaseous. ae 
Geognostic and Geographic Situations.—It\ occurs 

in considerable quantities in marshy places, rises from 
- certain acidulous waters, and abounds in many caves, 

Muriatic 
Acid. 

~Sulphuric 
Acid. 

as in that of Del Cane near Naples, and of Aubenas in 
Ardéche. © 

‘Genus II. MURIATIC ACID. 

Smell of safron and strong acid taste. Not respirable. 
Sp. gr. =0.0023. 

1. Zriform. In the gaseous form. 
-Geognostic - Situation. Emanates from volcanoes, 

&c. 

Genus III, ‘SULPHURIC ACID. 
If wriform the smell is sulphureous, and-it is not re- 

spirable; if fluid it is strongly acid to the taste. Sp. 
gr. =0,0025—1.5. 

1, Heirorm. Sp. Gr. =0.0025. 
Geognostic situation. It risés from Voleanoes, and 

sometimes in considerable quantity. 
2. Fluid. Fluid. Sp. gr. =1.4—1.5. 
Geognostic and eeographic situations. —Tt is observed 

trickling from the roofs of cavés in Aitna; near 
. Aix in_ Savoy, and im various places iin Italy, Also in 
some situations in America, and in the island: of Java. 

* Hydrogen gas in pretty pttte stite, forms the material of the: perpetual fires of some countries, and might here be introduced as a dis- 
\ tinet species of marsh gas: 

ALOGY. 
GenusIV. BORACIC ACID. * Oryctogno- 

Solid. Sp. Gravity under 3.0. . wo 
1, Scaly. It occurs in scaly crusts. It tastes first Boracie 

sourish, or subacid, then bitter and cooling, and lastly Acid. 
sweetish, 
“Geognostic and phic situation—1t' is found on 

the edges of hot springs, ‘near Sasso, in the territory 
ad Peeore, and also in ‘Volcano, one of the Lipari 
islands. 

Genus V. ARSENIC ACID. 

Solid. Specific gravity above 3. 
1, Octahedral. Cleavage octahedral. Taste sweet- ‘Arsenic 

ish astringent. Sp. gr. =3.6—8.7. Acid. 
External Characters.—Its colours are reddish-white, 

snow-white, yellowish-white, and milk-white. It oc« 
fe pinge 2 rea ape aig npn reniform, 
and botryoidal; an uently in delicate capill 
shining crystals, Whiteh ‘te Srpitoetal or stellularly : 
aggregated. Its lustre is shining and silky, and pearly. 
It is very soft, passing into friable. 

Chemical Character.—Is soluble in water. 
Geognostic and Geographic Situation.—It occurs as’a 

secondary formation in veins, as at Andreasberg in the 
Hartz, where it is accompanied with native arsenic, 
red silver, galena, and red orpiment. 

Orver IV. SALTS. 
“Solid. Not acid, but subacid. Sp. gr.=. 

Genus I. NATRON., ~ 

Cleavage prismatic. Taste sharp and alkaline. H.=. Narnox. 
‘Sp. gr 14. : 

1, Prismatic Natron—Jameson. 

Prism =129° 60°? -Cleavage not accurately ascer- 
* tained. 

species is divided into two subspecies, viz. 

‘Order [V, 
“Satrs 

This 
Common-natron and radiated natron. 

First Supspectes. 
Common Natron, Jameson—Gemeines Natron, Common 

Werner. Natron. 

Description External Characters.—Colours yellow= 
ish and greyish white; also smoke-grey and cream- 
yellow. When fresh, it is compact, sometimes gran- 
ular, sometimes radiated, vitreous and glistening, and 
more or less translucent: when weathered, it is in 
loose, dull, opaque parts. 

Chemical Characters —It effervesces with acids. It 
is easily soluble in water, and its solution colours blue 
vegetable tinctures green. It is very fusible before 
the blowpipe. 

iss Constituent Parts. 

Egyptian Natron. | Bohemian Natron. | Natron of. Hringary| 



Nitae. 

Prismatic 
Nitre. 

/ 
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‘Natolia ; SOS Dean. He, serene of 

‘America,—Dissolved in the lakes of Mexico. 

i aa : L 
; 3 as e i" Hi | Gi f u 

i i E : : i ! | ! : 

1. Parsmatic Nrrre, Jameson.—Prismatieches Na- 
icher Saltpeter, Mohs. Natiirlicher Salpeter, Werner. 
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Prism = 

tion of the smaller diagonal of the 
.—Exlernal Characters.—Colours greys “~*~ - 

ish-white, eee and snow-white. Occurs 
in flakes, crusts, in capi ares stals. 
Dall, glimmering, or shining, pen lustre vunbe. 
Alternates from translucent to transparent. Brittle, and 
easil ble. 
"Clem Characters.—Deflagrates when thrown on 

Constituent oer cag — nitre of Molfetta, ac- 
ing to 8 itrate , 42.55 ; 

Merges ss of lime, 30.40- 
Muriate of potash? 0.20 
Loss, . $ 1.40 

eontie 100.00 
Klaproth i i. s, 820. 

Geognostic Situation.—It is usually found in thin 
crusts on the surface of soil, and sometimes also co- 

limestone, chalk, and 
inates in certain 

also in France and Italy. 
Asia.—Nitre is very abundant in India; also in Per- 

sia; and in the valley between Mount Sinai and Suez, 
in Arabia. 

Africa.—This ealt is abundant in ; also at Lu- 
damar, in the interior of Africa ; and in the Karoo De- 
sart, to the east of the Cape of Good Hope. - 

America.—The nitre used for the manufacture of gun- - 
in the United States of America, is obtained 

an earth collected in the limestone caves of Ken- 
tucky. Nitre effloresces in considerable abundance on 
the soil near Lima; and in Tucuman in South America. 

sate. Spain, Molfetta, and the East 
Indies, consic quantities of natural nitre are col- 

: ion of that used in com- 
yy Ww ing artificial nitre beds. These 

consist of the refuse of animal and vegetab: le bodies, . 

other Sart 
powder: it is also used in 

the art. 
Genus II.—GLAUBER SALT. 

Its principal use is in the fabrication of 
a medicine, and many of . 

gravity = 2.2, 2.3. 

1. Patsmatic Grauner Sart, Jameson.— 

It oce 

, and easily 
'.—Before the blowpipe, it is af- 

mixed with calcareous and . 

and in the direc- Oryctogno- 
sy. 

: pe Taste firet a — 

» cr . Prisma- Prismatic 
tisches Glauer Salz, Mohs. Natiirliches Glauber Salz, Gjauber . 
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@ryctogno- fected in the same manner as Epsom salt, but its solu- 

“y-_, tion does not, like that of Epsom salt, afford a precipi- 
tate with an alkali. ; 

Consti!uent Parts.—Natural Glauber Salt of Eger, ac- 
cording to Reuss, (Chemische-medicinische }reschrei- 
bung des Kaiser Franzens Bades, Dresden, 1794), con- 
tains Sulphate of Soda, 67.024 

Carbonate of Soda, 16.833 
Muriate of Soda, 11.000 
Carbonate of Lime, 5.643 100 

.  Geognostic Situation.—It occurs, along with rock-salt 
and Epsom salt, on the borders of salt lakes, and dis- 
solved in the waters of lakes ; in efflorescences on moorish 
ground ; also on sandstone, marl-slate, and old and 
newly built walls. 

Geographic Situation —Europe.—It occurs in Ger- 
many, France, Hungary, Spain, and Italy. 

Asia.—It occurs on the banks, and in the water of 
many Siberian salt-lakes ; neighbourhood of the Lake 
Baikal ; the desert plains of Iset, Ischem, and Barebyn. 

Africa.—Ezypt. 
Uses.—It is used as a purgative medicine; and in 

some countries as a substitute for soda, in the manufac- 
ture of white glass, 

Genus IV. ALUM. 

Many axes. Cleavage tessular. Taste sweetish, astrin- 
gent and acidulous. Hardness = 2,0,25. specific grav. 
Sebi, Liss 

Octahedral 1, Ocranepran Anum, Jameson. Octaedrisches 
Alum. —_ Alaun, Mohs. Natiirlicher Alaun, Werner. 

Crystallized in cubes and octahedrons,. Cleavage 
octahedral. 

External Characters.—Colours .yellowish and grey- 
ish-white. . Occurs as a farinaceous efflorescence, 
stalactitic, in delicate curved and parallel fibrous 
concretions. The varieties with fibrous — concre- 
tions havea pearly lustre; others are glistening and 
vitreous. When the fracture can be observed, it is con- 
-choidal. 

Chemical Characters.—It is soluble in from sixteen 
to twenty times its weight of water. It melts easily 

ALu™M. 

by means of its water of crystallization; and by conti-~ © 
nuance of the heat, it is converted into a white spongy 
mass. 

Natural Alum of Freinwald. 
Constituent Paris.—Alumina, 15.25 

Potash, 0.25 
- Oxide of iron, 7.50 
Sulphuric acid, and : 

water, ~ 7'7.00—100.00 - 
Klaproth, Beit. b. iii. s. 103. 

Geognostic Siluation.—It generally occurs as.an efflo- 
rescence on aluminous minerals, as alum-slate, alum- 
earth, alum-stone, aluminous coal, aluminous-slate-clay, 
and bituminous shale, and also encrustirg lavas. 

Geographic Situation.—Europe.—It occurs as an efflo- 
rescence on the surtace of bituminous-shale and slate- 
clay at Hurlet, near Paisley ; also encrusting alum-slate 
near Moffat, in Dumfriesshire ; Ferrytown of Cree, in 
Galloway ; and at Whitby, in Yorkshire. On the Con- 
tinent of Europe, it is met with in many places, as in 
the alum-slate rocks near Christiania in Norway ; in 
coal-mines in Bohemia ; also in Austria, Bavaria, Hun- 
gary, Italy, and the Islands of Stromboli, Milo, &c. in 
the Mediterranean Sea. 

Africa.—In Egypt. 

_ Epsom salt, the sulphate of magnesia of chemists, are, 

-tural alum ; and sometimes effloresces on old walls: 

Vitriol, Werner. 

MINERALOGY. 
Amerwa.—In Real del Monte in Mexico, on a por- Oryctognos 

phyritic stone. As 
-. Uses.—It is i pice as a mordant in dying ; alsoin “yo 
the manufacture of leather and paper; as a medicine; for — 
preserving animal substances from putrefaction ; and it 
is sometimes mixed with bread, in order to give it a 
whiter colour. 

* Rocx-Butter (a.)—Bergbutter, Werner. 
External Characters—Colours yellowish-white, yel- Rock But- 

lowish-grey, cream-yellow, straw-yellow and pale sul- ter. 
phur-yellow. Occurs massive, and tuberose. Inter- 
nally strongly glimmering, and resinous. Fracture 
straight foliated. Fragments blunt-edged. Translu- | 
oe on the edges. Feels rather greasy. Easily fran- | 
ible. , 

«Constituent Parts.—Tt 3e,elttn, tized’ with dition . 
and oxide of iron. , 

Geognostic Situation.—It oozes out of rocks that con- 
tain alum, or its constituents, as alum-slate, bituminous 
shale impregnated with iron-pyrites, or alum- earth. 

Geographic Situation.—It occurs at the Hurlet alam- 
work, near Paisley ; oozing out of rocks of alum-slate 
in the island of Bornholm, in the Baltic; at Muskau 
in Upper Lusatia ; Saalfeld in Thuringia; and, accord- 
ing to Pallas, in aluminous rocks on the banks of’ the 
river Jenisei, in Siberia. 

Genus V. EPSOM SALT. 

Three axes. Cleavage prismatic. Taste bitter and Epson 
saline. Hardness. «spec. grav.= |... Bact. 

1. Prismatic Epsom Savt, Jameson.—Prismatisches Prismatic 
Bitter Salz, Mohs.—Natiirlicher Bitter Salz, Werner. Epsom 

Prism. = 90°. Cleavage very perfect, according to 5%“ 
one of the diagonals, ' 

External Characters.—Colours _snow-white, grey- 
ish-white, yellowish-white, sometimes ash-grey, and 
smoke-grey. Occurs in farinaceous crusts, flakes, 
small botryoidal, reniform, and crystallized. Prisms 
acicular and capillary. The farinaceous variety is 
dull, the others shining, glistening, and pearly. Varies 
from transparent to opaque. Brittle, and easily frangible. 

Chemical Characters—Before the blowpipe, it dis- 
solves very easily by the assistance of its water of cry- 
stallization, but it is difficultly fusible. Its solution gives 
a precipitate with lime-water. 

Constituent Parts.—The constituent parts of purified 

according to 
Bergmann. Kirwan. 

Sulphuric Acid, 33.0 29.46 
Magnesia, . 19.0 17.00 
Water of Crystallization, 48.0—100.0  53.54—100.00 

Geognostic and Geographic Siuations.—It occurs as 
an efflorescence at Hurlet, near Paisley, along with na- 

Uses.—When purified, it is used as a purgative me-~ 
dicine ; and it is valued by chemists on account of the 
magnesia which can be obtained from it. 

Genus VI. VITRIOL. 

One and three axes. Cleavage rhomboidal, pyrami- Viratox. 
dal, and prismatic. Taste astringent. 
Sp. gr.=1.9—2.2. 

1. RuomporwaLt Virriot, or Green VITRIOL, Green V: 
Jameson—Rhomboedrisches Vitriol Salz, Mohs. Eisen triol. 



MINERALOGY. 
@ryctogne. Rhomboid=81°.25’- Cleavage same, or =r. -H=2. 

—_—— Sp. 

concretions, and 
ining, bth externally and intra the 
vitreous, with exception of the fibrous varieties, 
poe Fracture flat conchoidal. Alternates 

iron and coal mines on the 
also in America and Asia. 

Uses. iy is emp! to dye beep oa and wool 
and silk black ; ‘in ink ; of Berlin- 
blue ; cies from its solution ; 

can be obtained from it by distilla- 

3. Pasuatic VITRIOL, oF BLUE Baar Jazmeson. 
See voit Sr toaeperae, versa ge 3 , Were 

Prism=124°2’. Cleavage the same. Hardness= 
2.5. Sp. =2.1,22. 7 

haracters—Common colour dark sky- 
blue, which pe ar en to verdigris-green. 

36.30—1 00.00 

county of 

Uses.—it is used in cotton and linen printing ; and 
oxide separated from it is used by painters. 

3. PYRAMIDAL VITRIOL, or WHITE VITRIOL, Jameson. 
White Vi- Pyramid=120° 90’. Cleavage unknown. Hardness= 
triol. =2. ~_ Esternal Charters —Coloars greyish, yelowinh, 

dish, and ish. white. Necture menive; cubist, small 
in crusts ; also in radiated, fibrous 
concretions ; pr be been It 

im crt minha Biber, a 

ATT 
Ditto. Oryctogno. 

See, Parts. Oxide of Zinc 27.5 21.739 sy. 
Oxide of Manganese 0.5 6.522 =~” 
= aoigiad Acid 22. faot 71.739 

100.0 100 
Klaproth, Beit. b. v. s. 196. Herz. Archiv. 

b. iii. s, 537. 
” Geagnostic and ic Situations.—It occurs in 
cd bythe decmpontion , and appears to be form- 

of that mineral. It occurs at 
eal oFitanees and it is said also in Cornwall. 
= —I!t is used as a medicine ; is employed in 
great quantities by varnishers to make oil drying ; and 
a fine white colour named Zinc-white, which is more 
durable than white-lead, hag isonet from it. To pre- 
pare this colour, the salt is ved in water, and the 
white oxide, which is the on is precipitated 
from it by means of potash or chalk. 

*Rep VITRIOL, or SULPHATE OF COBALT, Jameson.— 
Kobaltvitriol, Werner. 

External Characters.—Colour flesh-red, inclining to Rea Vitri- 
rose-red. Occurs coralloidal, stalactitic, in crusts ; also o). ‘ 
in granular distinct concretions, Surface rough, and 
longitudinally furrowed. Dull, and seldom shining on 
the surfaces of the distinet concretions, and the lustre i » 
pearly. eyecreee Regie: i tage blunt-edged. 

2 ellowish-w ite streak. ally 
sad bith brittle. ‘aste sty 

Chemical Characeraets 8 ution ate, which car- 
bonate of potash, a pale. tate, w 
borax of a pure blue colour. arr geal 

Constituent Parts. Oxide of Cobalt 38. 7 
Suiphenic Acid 19.74 

41.55—100.00 
in joe fur die Chemie, Physik et 

py Pt b. vi. Heft 1, 1808, s. 157. 
Situations —Ie occurs in 

g with lam heav. 
grey cobalt; and it has feasahs 

in the angina ut Salzburg. 

Genus VII. SAL AMMONTAC, 
Many axes. Cleavage tessular. Taste sharp and 

urinous. Hardness=1.5—2. sp. gravity 1.5.1.6. 
1, Octateorat Sat Ammowniac, Jameson. , 

taedrisches Salmiac Salz, Mohs. Natiirlicher Salninck, Cctsbedra! 
Werner. 

cop hippy 4 ies is div into two su viz. Vol- gle oo aia God conabecka poor hn 
Fiast Supspecies. 

Vorcanic Sar Ammoniac, Jameson.—Vulcanischer 
Salmiak, Karsten. Volcanic 
* gage Characters. paar poe yellowish and ae ea ac pal Aamo 

w pearl-grey and smoke-grey ; yel 
sometimes appie-green, sulphur-yellow, sag brownish- 
black. Occurs in efflorescences, crusts, stalactitic, small 
betsroldel, tubes corroded, also in granular concre- 

gpa mm figures. Crystals small and very 
small ; and planes ally smooth. Externally 

K 

Sar Amumo- 
NIAC. 

dull or glistening; internally shining and vitreous, 
Alternates from opaque. Slightly duc- 
tile and elastic. 

Chemical Characters.—W hen moistened, and rubbed 
with quicklime, it gives out a pungent ammoniacal 
odour. 

5 



478 
Oryctogno- Sal Ammoniac of Vesuvius. 

eh: Constituent Parts.—Muriate of ammonia, 99:5 
beat Stns Muriate of soda 0.5——100.0 

Klaproth, Beit. b. iii. s. 91. 
Geognoslic Siluation—As its name implies, it is a 

voleanic production, occurring in the fissures, or on the 
surface of volcanic or pseudo-yolcanic rocks. 

Geographic Situation. —Europe.—It occurs in the vi- 
cinity of burning beds of coal, both in Scotland and 
England. It is found in the Island of Ieeland. On 
the Continent it is met with at Solfatara, Vesuvius, 
£tna, the Lipari Islands, and Tuscany. 

Asia.—Thibet, Persia, and the Isle of Bourbon. 
America.—In volcanic districts beth in North and 

South America. 

Seconp SupspEcigs, 

Conchoidal Concuorpat Sat AMMONTAC, Jameson.——Muschlicher 
Sal Ammo= Salmiak, Karsten. 
~~ Evlernal Characters—Colour greyish-white. Oc- 

curs in angular pieces. Surface is uneven. Externally 
glimmering ; internally shining and vitreous. Frac- 
ture nearly perfect conchoidal. Fragments indetermi- 
nate saith, Semi-transparent or transparent. Mal- 
leable. Soft. Light. Taste pungent and urinous. 

Constituent Parts. Muriate of ammonia 97.50 
Sulphate of ammonia 2.50—100. 

Klaproth, Beit. b. iii. s. 94. 
Geognostic and Geographic Situations —This mineral 

is said to occur, along with sulphur, in rocks of indu- 
rated clay or clay-slate, in the country of Bucharia, 

Uses.—This salt is used for a variety of purposes. 
Great quantities of artificial sal ammoniac are annually 
exported from this country to Russia, where it ap- 
pears to be used by dyers. It is employed by copper- 
smiths, ‘to prevent the oxidation of the surface of the 
metals they are covering with tin. It renders many 
metallic oxides volatile, and is frequently used to sepa- 
rate metals from each other. 

Sulphateof *MascaAGNine, or SutpHate or AmMmonra.—Mas- 
Ammonia. cagnin, Karsten, 

External Characters.—Colours yellowish-grey, le- 
mon-yellow. Occurs in meally crusts, or stalactitic. 
Internally dull or glistening. Fracture uneven or ear- 
thy. Semi-transparent or opaque. Taste sharp and 
bitter. 

Chemical Characters.—It is easily soluble in water ; 
partly volatilised by heat ; and becomes moist on expo- 
sure to the air. 

Constituent Parts.—It is a compound of ammonia, 
sulphuric acid, and water. , 

Geognostic and Geographic Situations.—It occurs 
among the lavas of /Etna and Vesuvius ; in the Solfa- 
tara by Puzzeolo; in the lagunes, near Siena in Tus- 
eany ; and on the bottom of a hot spring in Dauphiny. 

Genus VII ROCK-SALT, 

Steinsalz, Werner and Mohs. 

Many axes. 
ness =2.0-—~-2.5 Sp. gravity =2.1, 2.2. 

1. Hexaneprat Rock-Sart, Jameson.—Hexaedri- 
sches Stéinsalz, Mohs. 

Tessular.. Cleavage hexahedral. 

Rock Sarr. 

Hexahe- 
dral rock 

salt. 

This species is divided into two subspecies, viz. rock-: 
salt and lake-salt. 

++ Some authors describe rock-sdilt in globular and columnar concretions. 

Cleavage tessular. Taste saline, Hlard- — 

* 

MINERALOGY, 
Fiast Supsrecits. = «| —Oryetogno- 

Rock-Satt, Steinsalz, Werner. seals 
This subspecies is divided into two kinds, viz, Foli- 

ated rock-salt and fibrous rock- salt. ere 
‘First Kind. 

Foutatep Rock-Satr, Jameson, Blattriches Stein- 
salz, Werner. : ; 

External Characters.—Its most common colours are Foliated 
white and grey. Of white, it occurs greyish, yellow- rock salt. 
ish, and milk-white ; but it seldom approaches to snow- | 
white. Of grey, ash, smoke, and pearl grey. From 
pearl-grey it passes, though rarely, into flesh, blood, 
and brick red. Still seldomer do we observe the white 
varieties marked with Berlin, azure, violet, or lavender 
blue spots. or patches. It is said also.to occur ochre- 
yellow, wine-yellow, and emerald-green,. It occurs 
massive, disseminated, in minute veins, in crusts, plates, 
and stalactitic ; also in distinct concretions, which are - 
large, coarse, small, and fine angulo-granular, and these 
sometimes incline to prismatic. On the fresh frac- 
ture shining or resplendent, lustre resinous. Fracture 
conchoidal. Fragments cubic. In general it is strong- 
ly translucent, sometimes semitransparent and trans- 
parent, Feels rather greasy. Rather brittle, and 
easily frangible, 

Second Kind. 7 
Fisrous Rocx-Saur, Jameson. Fasriges Steinsalz, Fibrous 

Werner. ‘ . reck-salt, 

External Characters.—Colours greyish, yellowish, 
and snow white; from these it passes into ash and 
smoke grey ; more rarely it is marked with stripes of 
flesh red, violet, sky, and Berlin blue. Occurs mas- | 
sive and dentiform ; also in distinct concretions, which 
are coarse and fine, and straight and curved fibrous: In- 
ternally it is shining and glistening, and the lustre is 
resinous. The fragments are splintery. Strongly trans- 
lucent, verging on semi-transparent, In other charac. 
ters it resembles the preceding kind. ai 

Chemical Characters,—It decrepitates. briskly when 
exposed to the action of the blowpipe, or when. laid on 
burning coals. Cheshire Rock-Salt, 

Constituent Parts.—Muriate of soda 988 a 
Sulphate of lime 
Muriate of magnesia 0,4 
Muriate of lime 0. 
Insoluble matter 10—~1000.0 

Henry, Philosophical Transactions for 1810, pt. i.p. 97. 
Geognostic Stluation.—It occurs in transition rocks 

in Switzerland, and in secondary rocks in Germany, 
England, and South America. 

Geographic Situation Europe.—The principal’ de- 
posite of salt in this island is that in Cheshire, where 
there are several beds that vary in thickness from four 
feet to upwards of one bompeleed and thirty feet, and al- 
ternate with clay and marl, which contain compact; fo- 
liated, granular, and radiated gypsum. Rock salt also 
occurs at Droitwich in Worcestershire; and in Ger- 
many, France, Hun , and Spain. 

Africa.— Besides the great beds of this mineral found 
in Europe, it is also very extensively distributed in 
other quarters of the globe. In the northern part of 
Africa, on both sides oft the Atlas Mountains, vast quan- 
tities of rock-salt occur. Im the valley of Egarement 
there are beds of rock-galt resting on » Mr. 
Horneman, on his journey from Cairo to Ummosogeir, 
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b-fist faite i 4 Ht 
Ht f rf i 

/ Onpen I.—HALOIDE. 
No metallic lustre. Streak not changed in the 

ivdge.—If in the direction of a four-sided prism, 
the hardness is equal to 4 and less: if axifrangible and 

idal, the hardness and specific gravity are be- 
ow 8. Hardness ranges from 1.5'to 6. If the ‘hard- 

Genus I.—GYPSUM. 

Order I. 
Haloide. 

Three axes. Cleavage prismatic. Hardness =1.5 Gyrsvux. 
—3.5. Sp. gr. =2.2—3.0. 

1. Axwranoiste Gypsum, Jameson.—Axentheilen- Axifrangi- 
des Gyps-Haloide, Mohs. 

Prism =113° 8’. Cleavage 
axis, or axifrangible. Hardness = 1.5—2.0. Sp. gr. 
=2.2—2.4. : 

Fiast Susspecies. 

Spanny Gypsum on Secenite, Jameson.—Fraueneis, 
Werner. 

External Characters—Colours smoke-grey, ish. 
white, snow-white, greenish-white, and wish. 
white, and also wax-yellow, pale ochre-y » and 
ellowish-brown, Sometimes -brown, owing to 

ble gyp- 
icular to the 8"™- 

Selenite. 



480 MINERALOGY. 
Oryetogno- the folia, it melts into a white enamel, which, after a to the uses of gypsum. It is said to have been very Oryctogno- 

sy- time, falls into a white powder. advantageously employed in America, and also in the sy- 
—Y~" — Constituent Paris-—Lime, y 33.9 county of Kent; but it has failed in most of the other Deen a 

Sulphuric Acid, 43.9 counties of England, though tried in various ways, — des 

Water, y 21.0 and for different crops. When t-ashes contain a 
Loss, ‘ : 2.1—100.0 considerable portion of gypsum, they may be advanta- 

; Bucho!'z, in Gehlen’s Journ. b. v. s. 158. geously employed as a top-dressing for cultivated grass« 
Geognostic Situation.—Occurs principally in the se- es, on such soils as contain little or no sulphate of lime. 

condary or flceetz gypsum formation, in thin layers: The pure white varieties of granular gypsum are used 
less frequently in rock-salt; more rarely as a constitn- as ingredients in the composition of earthen-ware and, 
ent part of metalliferous veins; but in considerable porcelain; and the glaze or enamel with which porce- 
quantity in that deposite known in the south of Eng- Jain is covered, has the purest gypsum, or éven sele- 
land under the name of Blue or London Clay. Crys- nite, as one of its ingredients. Its most inyportant use 
tals of this substance are daily forming in gypsum hills, is in the preparation of stucco. , 
in old mines, and in mining heaps. 

Geographic Siiuation <0 Bi unfrequent inthe blue Cc G [he Sunspecies. 
clay in the south of England, as at Shotover Hill, near Esieoa htoaey ‘ameson.— Dichter Gyps, Werner, Compact 
Oxford, and occurs in the secondary gypsum around aternal Characters—Colours white, grey, blue, gypsum 
Paris: red, and sometimes honey- ellow. Occurs massive. 

Uses.—At a very early period, before the discovery pope dull, seldom feebly glimmering. Fracture 
of glass, selenite was used for windows; and we are " splintery, PP ieee) Be) the bate side tat Cven, Ont the 
told, that, in the time of Seneca; it’ was imported into other into fine-grained uneven. Fragments indetermi- 
Rome from Spain, Cyprus, Cappadocia, and even from te angular, and blunt-edged. Translucent on the 
Africa. It is used for the finest kind of stucco, andthe °78es: d ihiak 
most delicate pastil colours. When burnt, and perfectly _ Chemical Characters.—All the different. varieties of 
dry, it is used for cleansing and polishing precious OE ae when exposed to heat, are deprived of their 
stones, work in gold and silver, and also pearls. water of crystallization, become opaque, fall into a 

ETRE Ts powder, which, when mixed with water, speedily har- 

Fouratrep GraNuLAR Gypsum Jameson.—Blettrig: CetIS OF OX PORTS ee it ot Mier, Cea Foliated G ha ? ble before the blowpipe, without addition, and melt 
canner Soe \ into a white enamel: when heated with charcoal, they 

bd External Characters.—Most common colours white, aye converted into sulph ; 
gypsum. : : phuret of lime. 

grey, and red; seldomer yellow, brown, and black. ~ Constituent Parts.—Lime, . 34 
~~ OR also in granular and prismatic. distinct Sulphuric Acid, 48 

Sometimes crystallized in small conical 
Jenses, in which the surface is rough. . Lustre passes 
from shining through glistening to glimmering, and is 
pearly. Has the same cleavage as selenite. Fragments 
very blunt-edged,. Translucent. — Sectile, and very 
easily frangible. : 

Constituent Parts.—Lime,” . $2 
Sulphuric Acid, 30 
Water, 38—98 Kirwan. 

Geognostlic Situalion.—It occurs in beds in primitive 
rocks: ina similar repository in transition clay-slate ; 
but most abundantly in beds in rocks of the secondary 
or floetz class. 

Geographic Situation.—It occurs in Cheshire and Der- 
byshire ; at the Segeberg, near Kiel; and at Liineburg, 
where it contains crystals of boracite, and sometimes 
of quartz ; and in many other parts of Europe. 

Uses.—The foliated and compact subspecies of gyp- 
sum, when pure, and capable of receiving a good po- 
lish, are by artists named simply Aludbaster, or, to dis- 
tinguish them from calesinter, or what is called calca- 
reous alabaster, Gypseous Alabaster. The finest white 
varieties of granular gypsum are selected by artists for 
statues and busts: the variegated kinds are cut into 
pillars, and various ornaments, for the interior of halls 
and houses; and the most beautiful variegated sorts 
are cut into vases, columns, plates, and other kinds of 
table furniture. Those varieties that contain imbedded 
portions of selenite, when cut across, exhibit a beauti- 
ful iridescent appearance, and are named Gypseous 
Opat. In Derbyshire, and also in Italy, the very fine 
granular varieties are cut into large vases, columns, 
.watch-cases, plates, and other similar articles. Both 
subspecies are used in agriculture. Much difference of 
opinion has prevailed among agriculturists with respect 

Water, 18100 Gerhard. 
_ Geognostic Situation.—Occurs in beds, along with 
granular gypsum, selenite, and stinkstone, in the fletz 
or secondary class of rocks. 

Geographic Siluation.—Oceurs in the Campsie Hills; 
Derbyshire ; Ferrybridge in Yorkshire ; and Notting- 
hamshire. ; , 

Fourtu SussPecies. 

FrsrousGypsum, Jameson.—Fasri Gyps, Werner. Fivrous 
pal colours white, grey, gypsum. External Characters —Princi 

red, and yellow. Occurs massive, and dentiform; al- 
so in fibrous distinct concretions, which are parallel, 
generally straight, and sometimes curved. Lustre passes 
from glistening, through shining to splendent, and is 
pearly. Fragments are long splintery. Translucent. 

Constituent Parts—Lime, 33.00 
Sulphuric Acid, 44.13 
-Water, 21.00—98.18 

Bucholz, N. Allg. Journ. d. Chem, 
b. v. H. ii: s 160, 

Geognostic Situation —It occurs along with the other 
subspecies of this species. " 

Geographic Situation.—It occurs in red sandstone 
near Moffat ; in red clay, on the banks of the Whit~ ° 
adder in Berwickshire; in Dunbartonshire; also in 
Cumberland, Yorkshire, Cheshire, Worcestershire, Der- 
byshire. Somersetshire, and Devonshire. 

Uses.—When cut en cabochon, and polished, it re« 
flects a light not unlike that of the cat’s-eye, and is 
sometimes sold as that stone. It is also cut into neck~ 
laces, ear pendents, and crosses; and in this form it 
is also sold for a harder mineral, the Fibrous Limestone, 
or even imposed on the ignorant for that variety of 
felspar named Moonstone. ’ 



Montmar- 

MINERALOGY. 
a | Frera Sonsercies. 
Sm == Scavy Fouraten Gyesum, Jameson.—Schaumgyps, 

ssa 8 " Esternal Characters.—Colours yellowish-white and 
disseminated ; also 

External Characters-—Colour yellowish- white, which 
passes into i * i 
snow-white. 

about—Sul, of Lime, 
canes of Lime, 17—100 , 

Finst Sunspecres. 

Searny Axuypnite, or Cuse-Span, Jameson.— 
Werner. 

External Characters.—Chief colour white, which 
passes on the one side into blue, and on the other into 

dtp tplonsloot madi patio Fragments cubical. Frac- 
conchoidal. Alternates from to strong- 

Jy translucent, and refracts double. Brittle, and very 

ee ee ie ex 
ipe, it does not exfoliate, and 

saat to the blow- 
t gypsum, but 

enamel. glazed over with a white friable 
- From Bern. ‘From Tyrol. 

Constit. Parts. Lime, 40 41.75 
Sulphuric Acid, 60 55.00 

. Muriate of Soda, ~ 1.00 
- 100 97.75 

Hauy, Traité, t.iv. Klaproth, Beit. 
p. 349. b. iv. s, 235. 

Geognostic and Geographic Situations —It is some- 
times met with in the of Nottin, shire. 
In the salt-mines of Half in the Tyrol, in other 
countries. 

Seconp Susspecies. 

481 
shining or splendent, and pearly ; inter- Oryetogno- 

sy. 

Scary Anuypnite, Jameson.—Anhydrite, Werner. Scaly an- 

External 
massive, and in small ular 

.  Cleay 
imperfect and curved. Fragments not icularly 
blunt-edged. Translucent on the edges. Basily frane 

Constiluent Parts.—Lime, 41.75 
Sulphuric Acid, 55.00 
Muriate of Soda, 1.00—97.75 

Klaproth, Beit. b. iv. s. 235. 
raphic Situations —I1t is found Geognostic and G 
in the Tyrol, 5088 feet above in the salt-mines of H 

the level of the sea. 

Turep Sonspecies, 
Frsnovs Annypnite, Jameson.—Fasriger Muriacit, 

Werner. 

ers.—Colours white, smalt-blue, and Y¢*«- 

External Characters.—Colours red ; also blue and Fibrous ans 

. y gli 
pearly. Fragments lintery. 
the eiges, oF fehl anlar Rather easily fran« 

© Cnigiephie Sitediion<-e is ford: in the sslt-snines 
of Berch , and at Ischel in Upper Austria, at 
Hall in the Tyrol, Salz on the Neckar, Carinthia, and 
Tiede near Brunswick. 

Uses.—The blue varieties are sometimes cut and po- 
lished for ornamental purposes. 

Founts Supsrecies. 

Convotutep Anuyprite, Jameson.—Gekristein, 
Werner. ; 

External Characters.—Colour dark milk-white. Oc-« 
curs massive; also in distinct concretions, which are 

red. Occurs massive; also in distinct concretions, thick lamellar, and convoluted or contort- 
which are thin and straight lamellar, collected into ed, and these are of athers which are 
others which are large granular. Sometimes crystal. thin prismatic. Internal g ing or glimmering, 
lized im the following figures. _ = : andthe lustre pearly, Fracture smal] ant fine splin- 

1, Rectangular four-sided prism : it is sometimes so tery. Fra its i é angular, and rather 
low as to appear as a four-sided table. 2. Broad six- sharp-ed Translucent on the edges, or translucent. 
sided prism. 3. a prism. 4. Broad rect- Constituent Parls.—Lime, _ 42.00 
angular four-sided , acuminated on the extremi- Sulphuric Acid, 56.50 
ties with four Seats which are set on the lateral edges, Muriate of Soda, 0.25—98.75 = id Koo bi De oa deeply truncated. Klaproth, Beit. b. iv. 8. 233. 

Se 

Convoluted 
anhydrite. 



MINERALOGY, 482 
ryetogno- — Geognostic and Geographic Situations.—It occurs in imbedded in rock-salt at Villaru i Oryctogno- 

sy- the salt-mines of nia, and at Wieliczka in Poland. Castile, in Spain. y panes Gone aa “SY 
Observations — It was first described as a variety of . Observations——It was brought from Spain to Paris “~Y"" 

compact heavy-spar, and is by many named.Pierre de by M. Dumeril, and first snairied and described by 
Tripes, from its convoluted concretions. Brongniart. 

sy Firrx Susspecies. . yon Genvs 11.—CRYOLITE. 
wees NHYDRITE, Jameson.—Dichter Muriacit, Eis-Haloide, Mohs, 

Compact ‘External Characters.—Colours bluish-white, and tile , One axis. Cleavage pyramidal. One perpendicu- cgyoxrre. 
anhydrite. yed. Sometimes with spotted delineations. Occurs lar, cleavage and other two less perfect. Hardness 

massive; also in granular distinct concretions. Feebly =2:5—3.0. Specific gravity=2.9—3. ‘ 
glimmering, or dull. Fracture small splintery, passing _. 1. Pyramipan CryoLite, Jameson.—Pyramidales pyramidal 
into even and flat conchoidal. Fragments more or less Eis-Haloide, Mohs. : eryolite. 
sharp-edged. Alternates from translucent to translu- Pyramid unknown. The most perfect cleavage is par- 
cent on the edges. allel with the terminal planes of a rectangular four-sided 

Constituent Parts.—Lime, 41.48 prism ; another less distinct, parallel with the diagonals 
Sulphuric Acid, 56.28 of a rectangular four-sided prism ; and a third, still 
Water, 0.75—100.00 _ less perfect, parallel with the planes of the pyramid. 
"Rose, in Karsten’s Tabellen. External Characters.—Colours pale greyish-white, 

Geognostic and Geographic Situations.—It occurs in 820w-white, yellowish-brown, and yellowish-red. Oc- 
beds in the salt-mines of Austria and Salzburg; and ‘ts massive, disseminated, and in straight and thick 
also in secondary gypsum, on the eastern foot of the jamellar distinct concretions. It is shining, inclining 
Hartz mountains. to glistening, and the lustre is vitreous, inclining to 

“ rly. Fracture uneven. Fragments cubical or ta- 
VunrinitE. ar. Translucent. Brittle, and easily frangible. 

Vulpinite. . ternal Characters.—Colour greyish-white, and vein- Chemical Characters.—It becomes more translucent 
Pinte, Saas bluish-grey. Occurs massive. Internally splen- i” water, but does not dissolve in it. It melts before 

dent. Fracture foliated. Fragments rhomboidal. Oc. %* reaches a red heat, and when simply exposed to the 
curs in granular distinct concretions, Translucent on flame of a candle, Before the blowpipe, it at first runs 
the edges. Brittle. Easily frangible. into a very liquid fusion, then hardens, and at length 

Chemical Characters—It melts easily before the blow- | 288umes the appearance of a slag. 
pipe into a white opaque enamel ; and becomes feebly Constit. Parts.—Alumina, 24.0 21.0 
phosphorescent when thrown on glowing coals. oda, ss 86.0 32.0 

Constituent Parts ——Sulphate of Lime, 92.0 Fluoric Acid, 
Silica, 8.0—100.0 and Water, 40.0 47.0 

Vauquelin, in Bulletin des Sciences de la 100.0 100.0 
Société Philomatique, N. 9.; Journal Klaproth, Beit. Vauquelin, Hauy, 
de Physique, t. xlvii. p. 101.; Jour« J b. ili. s. 214. ‘Traité, t. ii. p. 400, 
nal des Mines, N. xxxiv. Geognostic and Geographic Situations—This curious 

Geognostie and Geographic Situations.—It occurs and rare mineral has been hitherto found only in West 
along with granular foliated limestone, and is some- Greenland, and but in one place of that dreary and 
times Associated with quartz, and occasionally with remote region, viz. the Fiord or arm of the sea named 
sulphur. It is found at Vulpino in Italy. Arksut, situated about thirty leagues from the colony 
_Uses.—1. It takes a very fine polish, and is employ- of Juliana Hope, where it occurs in two thin layers in 

ed by the statuaries of Bergamo aa Milan for SG gneiss. f , 

slabs, chimney-pieces, &c. It is known to artists by 
the name pat bardiglio di Bergamo. 2. It was first Genus III. ALUM-STONE. 
particularly noticed by Fleuriau. Thon Haloide, Mohs. Alaunstein, Werner. Aum. 

Glaubesite. * Guauperite.—Glauberite, Brongniart. STONE. One axis. Cleavage rhomboidal. Hardness = 5.0. 
sp. gr. = 2.4.—2.6. ; 

1. RuomBorpaL ALumstong, Jameson.—Rhombeced- Rhomboi- 
rishes Thon Haloide, Mohs. dal alum- 

External Characters.—Colours greyish-white, and 
wine-yellow. Occurs crystallized, in very low oblique 
four-sided prisms, the lateral edges of which are 104° 
28’ and 75° 32’, and in which the terminal planes are 
set on obliquely. Crystals occur singly, or in groups. 
Lateral planes transversely streaked; the terminal 
planes smooth. Shining. The fracture parallel with the 
terminal planes and edges is foliated ; in other directions 
itis conchoidal. Softer than calcareous spar. ‘Trans- 
parent. Brittle. Specific gravity 2.700. 

Chemical Characters—It decrepitates before the 
‘blowpipe, and melts into a white enamel. In water it 
‘becomes opaque, and is partly soluble. 

Constituent Parts.—Dry Sulphate of Lime, + 49.0 
Dry Sulphate of Soda, 51,0 

100.0 
Brongniart, J. des Mines, t. xxiii. p. 17. 

Geognostic and Geographic Situations—It is found 

Rhomboid unknown. The most distinct cleavage stone. 
parallel with the sides of a rhomboid ; another, less dis- 
tinct, parallel with the terminal plane of a six-sided 
rism. 
External Characters.—Colours white, pale flesh-red, 

and more rarely pearl-grey and bluish-grey. Some- 
times several of these colours occur together in spotted, 
striped, and veined delineations. Occurs massive, some- 
times porous, or nearly vesicular, with the walls lined 
with small crystals. Internally it is dull, or feebly 
glimmering. Fracture coarse, small grained uneven, 
which passes into splintery, earthy, and flat conchoidal. 
Fragments indeterminate angular, and rather sharp- 
edged. Feebly translucent on the edges. Brittle and 
easily frangible, 

& 



; Alumstone from Hungarian Alum- 

pean is'o¢ 39.00 T730 
ee ner 56.50 62.25 

ic Acid, 25.00 16.50 12.50 
e 3.08 4.00 1.00. 

Water, 4.00 3.00 5.00 

: Vauquelin. Klaproth Beit Kiaproth 
b. iv. 8, 252. Id. s. 256. 

ic and ic Siuations.—It occurs at 

veins, in a floetz or 
pg sac taping des +. b. 

, in country Beregher, in pper 

peatedly roasting it, then lixiviating it, and crystallizing 
the solution thus obtained. 

Genus IV. FLUOR. 

Many axes. Cleavage octahedral. Hardness = 4.0 
sp. gr. = 3.0, 9.1. 

is genus contains but one species, viz. Octahedral 

1. ‘ AHEDRAL Fivor, Jameson.—Flus, Werner. 
Octaedrisches Flus Haloide, Mohs. 

Tessular. Cleavage octahedral. Hardness = 4 0. 
It is divided into three subspecies, Compact Fluor, 

Foliated Fluor, and Earthy Fluor. 

First Susspecres. 

Compact Fivor, Jomeson.—Dichter Flus, Werner. 

feebly glimmering. Fracture even, passes on one 
cide tote small i , on the other into flat con- 
choidal. F More or less 
translucent. easily 

Chemical Characters.—Vhe chemical characters are 
those of the following 

Geognostic and ic Sutuations.—It is found in 
veins, associated with fluor-spar, at Stolberg in the 

Seconp Supspecies. 
Fouaten Fivor, Jameson.—Flus-Spath, Werner. 

External Characters —Most common colours white, 

MINERALOGY, 

placed on one another, and form druses ; but are 
seldom single. Surface smooth and or drusy 

fragile ne Is brittle, and. easily 

Chemical Characters.—Before the blowpipe it gene- 
rally i ually loses its colour and trans- 
parency, and melts, without addition, into a ish- 

white glass. When two ts are rubbed against 
each a7 they become luminous in the dark. hen 
gently heated, ‘or laid on glowing coal, it phospho- 
resces, (particularly the s mae violet-blue, and 
green varieties, with a blue, partly with a 

light. ‘brought to a red-heat, it is 
ived of its orescent property. The violet- 

blue variety from Nertschinsky, named Chlorophane, 
ee aes coals, does not decrepitate, 
but soon > ee out so i.e green and 
apple- i whi y disappears as the 
naa caste, Ket Sasi bib gal excited, if it is heated ; 
and this may be repeated a dozen of times, provided 
ths eat is tot too high, When es nies ie 
exposed to a red-heat, its phorescent rty is 
entirely destroyed. Pallas son. a pale violet blue 
wee ob with green, from Catharinenburg, which 
is so highly phosphorescent, that when held in the hand 
for some time, it throws out a pale whitish light ; when 

in boiling water, a light; and exp to 
ahigher tem a bright blue light. sul- 

_ Northumberland. Gersdorf. Gersdorf. 
Lime 67.34 67.75 65.0 
Fluoric Acid 32.66 32:25 35.0 

100.00 100.00 100.0 
Thomson, in Wern. , Beit. Richter, Uber die 
Mem. vol. i. p. 11. b. iv. 8. 365, Neuren Ge- 

- Geographic Situation._Europe, Flour-spar is a rare 
mineral in Scotland, having been hitherto found only in 
four places, viz. near Monaltree in 
where it is contained in a small vein of galena or lead- 
se gabe x Bd eet Femail 

porphyry near Gourock in 
Renfrewshizer and in the falend of Stour, one of 

uT i | 
PEE BE Fe : z i i & i 
ise ehe 

eet i : d : 

483. 
large.to very small ; the other Oryotogas., 

sy. 
—\~ 
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Earthy 
fluor. 

APATITE. 

Foliated 
Apatite. 

484 MINERALOGY. 
Oryctogno- worked, and the high polish it receives, it is cut into 

vases, pyramids, and other ornamental articles. The 
largest masses, and most beautiful varieties for use, are 
found in Derbyshire, and it is in that county that all 
the iesensdisiitel daticlés of fluor-spar are manufactured. 
It is also used by the metallurgist, as a flux for ores, 
particularly those of iron. and copper ; and hence the 
name fluor given to it. The acid it contains has been 
eee in the way of experiment for engraving upon 
glass. : 

THIRD SUBSPECIES. “wh 
Eartuy FLvor, Jameson.—Erdiger Fluss, Karsten. 
External. Characters.—Colours greyish-white, and 

violet-blue, and sometimes so deep as almost to ap- 
pear black. Occurs generally in crusts, investing some - 
other mineral, Dull. Earthy. Friable, passing into 
very soft.’ ; : 

Constituent Parts.—It is said to be a compound of 
Lime and fluoric acid. 
‘. Geognostic and Geographic Situations._It occurs in 
veins, along with flour-spar, at Beeralston in Devonshire; 
in limestone, along with fluor spar and arragonite, in 
Cumberland. 

Genus V.—APATITE. 

One axis. Cleavage rhomboidal. Hardness=5.0. 
Sp. gravity=3.1, 3.2. 

1. RuompBoman apatiTe, Jameson.— Rhomboedri- 
scher Flus Haloide, Mohs.—Apatit, Werner. 

Di-rhomboid=131° 49’, 109° 28’. The most perfect 
cleavage is parallel with the terminal planes of a six- 
sided prism ; another less distinct, parallel with the 
sides of a regular six-sided prism. Hardness=5.0. 

This species is divided ito three subspecies, viz. 
Foliated Apatite, Conchoidal Apatite, and Lamellar 
Apatite. 

First suBSPECIES. 

FoutaTED APATITE, Jameson._Geminer Apatite, 
Werner. 

External Characters._Its most frequent colour is 
white ;.from greenish-white it passes into mountain- 
green, celandine-green, like-green, emerald-green, and 
olive-green. It occurs also red and blue. Sometimes 
it is pale wine-yellow, and yellowish-brown. Fre- 
quently several of these colours occur in the same 
piece. It sometimes occurs massive and disseminated, 
also in distinct concretions, which are large and small 
angulo-granular, and sometimes thin and straight 
lamellar ; generally crystallized. Its secondary figures 
are the six-sided prism, and six-sided table, variously 
modified. by truncations, bevelments, and acumina-~ 
tions. The crystals are small, very small, and middle- 
sized; and- occur sometimes single, sometimes many 
irregularly superimposed on each other. The lateral 
planes are seldom smooth, generally longitudinally 
streaked ; the truncating and acuminating planes are 

_ smooth. Externally it is splendent or shining ; inter- 
nally glistening, and the lustre is resinous. Fracture 
intermediate between uneven and imperfect conchoidal. 
Fragments indeterminate angular, and rather sharp- 
edged. Generally translucent; seldom nearly trans- 
parent, when it refracts single. Brittle and easily 
frangible. 

- Physical Characters.—It becomes electric by heating, 
_and also by being rubbed with woollen cloth, 

Chemical Characters.—When thrown on glowing 
coals, it emits a pale grass-green. phosphoric light. It 
dissolves very slowly in the nitric acid, and without 

* Werner. P 

pret mee = gradually loses its colour, when heat- Ccaniggnte , 
ore owpipe, but its lustre and transparen 

are heightened. It is infusible without addition. Fm 
Constituent Parts. Lime. ee 55 
Phosphoric Acid, and trace of Manganese 45—100° 

Klaproth, Bergm. Journ. 1788, b. i.'s. 269. 
Geognostic Situation.—It occurs in tin-stone ‘veins, 

and also imbedded in talc. ‘ : 
Geographic Situation—Europe:—It occurs in yellow 

foliated talc, and, along with fluor-spar, in the mine- 
called Stena-Gwyn, in St. Stephen’s, in Cornwall, also. 
at St. Michael’s Mount: Godb!phin-bal in Breage, also 
in Cornwall; and in various districts on the Continent. 
of Europe. . 

America.—It occurs in grains or hexahedral prisms, - 
in granite, near Baltimore in Maryland; in granite 
and gneiss, along with beryl, garnet, and schorl, at 
Germantown in Pennsylvania; in iron-pyrites at St. : 
Anthony’s Nose, in'the Hudson in New York; in gra- 
nite, at Milford-hills, near New-Haven in Connecticut > 
and at Topsham in Maine, in granite. 

Seconp SugsPEciks.._ 

Concuoipan APATITE or AspaRAGus STONE, Jame Conchoidal; 
son.—Muschlicher Apatit, Hausmann. . Spargelstein, *Patite- 

External Characters.—Colours green and wine-yel= 
low, bordering on orange-yellow. Also sky-blue, 
greenish and yellow-grey, and clove-brown. Some~ 
times massive and disseminated, also in distinct-con< F 
cretions, which are large granular ; but most frequently 
crystallized, and in the following figures :- 0 

1. Equilateral, longish, six-sided prism, acuminated 
with six planes, which are set on the lateral planes.. 
2. The same figure, truncated’on the lateral edges of ee 
the prism. ; 

Crystals middle-sized, small, and very small; some- 
times longitudinally streaked, and sometimes traversed’ 
by cross rents. Externally crystals splendent and vi- ; d 
treous: internally shining, and resinous. Fracture ¢ 
small and imperfect conchoidal. Fragments rather ; 
blunt-edged. Alternates from transparent to translu- 
cent. In other characters agrees with the foliated 
apatite. 

Chemical Characters._Some varieties of this subspe= 
cies do not phosphioresce when exposed to heat. 

Constituent Parts. 

Apatite from Uts. _ From Zillerthals 

Phosphate of Lime, 92.00 Lime, 4 53.75 
Carbonate of Lime, 6.00 Phosphoric Acid, 46.25 
Silica, * 1.00 ——_ 
Loss in heating, 0.50 100° 
Manganese a trace. —— Klaproth, Beit. 

99.50 b. iv. s. 197. 
Klaproth, Beit. 

b. v. s. 181. ; hs: 
Geognostic and Geographic Situations—Europe.—— 

It occurs, imbedded in gneiss, near Kincardine in 
Ross-shire ; also in beds of magnetic ironstone, alon, 
with sphene, calcareous-spar, hornblende, quartz, and 
augite, at Arendal in Norway. ~~ 

America.—Imbedded in granite at Baltimore; in 
gneiss at Germantown; and in mica-slate in West 
Greenland. : 

-'Turrp Sunsprcies. ‘ : 
_ Puospuorite, Jameson. Phosphorit, Werner. Phospho- b 

y << 



i MINERALOGY 485. 
Oryctogno- This Subspecies is divided into two Kinds, viz. __ Vertical pri = 115° 56’; horizontal prism in the Oryctogno- 

Common Phosphorite Earthy Phosphorite. direction of the shorter diagonal 109° 28’. The cleay- __ *¥: 
—e - — ) is the same, but. most distinct in the direction. of 

Fie Xie, smaller diagonal of the vertical prism. Hardness 
Common Common Puospnonite, Jameson. GemeinerPhos- — 35 _ 4.0. Sp. gr.= 2.6, — 3.0. ‘ ' 

Phospho- phorit, Karsten. This species is divided into two subspecies, viz. 

_ FC emaneresmapadaoney gaa ig some- Common Arragonite, and Coralloidal Arragonite. 

ted prone ag and vllenuh tea me First Susspecres. 

massive, and in distinct concretions, which are thin Common ARRAGONITE, Jameson —Gemeiner Arra= Common 

and curved lamellar. _ Surface uneven and drusy. gon, Werner. Arrago- 

or feebl ton the curs massive, and in distinct concretions, which are 
Chenical Characlers—It becomes white before, the thick, thin, and thin sent ooundtionse 

blowpipe, according to Proust, melts with < ——_ diverging. It is crystallized. 
culty into a white-coloured glass. When rubbed in an followi se adler} . 

iron mortar, it emits a green-coloured phosphoric light; 1 Jrregular six-sided prism, tly with four late- 
and. the same effect is produced when it is pounded ral edges of about 116%, and two of 1280; or with 

007 Seren om gong et ‘ three edges of 128°, two of 116°, and one of 
| Constituent Parts — gut tigg SOO _ 104°, These are formed by the grouping of several 

Phosphoric Acid, $4.0 oblique four-sided prisms, bevelled on the extremi- 
re £2 ties. Sometiines this prism is so flat, that it appears 

Fluoric Acid 2.5 like a table 
Muriatic Acid, 0.5 2. Six-sided table. 
Carbonic Acid, 1.0 When, on the contrary, the six-sided 
Oxide of Iron, 1,0100.0 “hag the seg OP oH 

Pelletier, Journal des Mines, N. 166. anda: ied punaiiliy sildeles Gakble wi.siled pyee- 
mids. 

om ae ; with apatite and quartz, = The crystals are middle-sized and small; they are 
at in. Bohemia, but most abundantly y attached by their terminal planes, seldomer 
nest in the of Estremadura in their lateral planes ; sometimes imbedded, and are 
Spain, where it is associated with apatite, +4 he observed intersecting each other. Lateral planes 

and quarts, or less ly streaked or grooved. ‘l'erminal planes 
Second Kind. seldom smooth, generally uneven and rough, and some- 

Karth Eartuy Puospuonrre, Jameson. Erdiger Phos- times also notched. External lustre varies from y . deeply 

og Ceo engin ger Tana kg 0 mL. a SS eS ining to resinous. Frac- 
ish-white, and pale greenish-grey. Consists of dall ture and imperfect cor , passing into un- 
peep ape al gell pe fers Dart derma even. Fragments indeterminate angular, and rather 
and which soil slightly, rough. sharp-edged; in the prismatic varieties splintery. 

Chemical Characters.—It phosphoresces when laid Translucent, passing into semi-transparent, and re-. 
i fracts double. Brittle, and easily frangible. 

Sili 

Oxide of Iron, phe varieties becoming merely white and friable. Frag- 
- Quart : 

and Loam, 11.50—95.50 effervescence; in the nitric and muriatic acids, 
Beit. b. iv. s. 373. 

Geognastic and Geographic Situations —It occurs in. Constituent Parts. 
a vein, in the district of in Hungary. From Molina in Arragon. 

Genus VI. LIMESTONE, Carbonate of Strontian, 39662 
——_ Mohs. ee es - 0.7060; 

vand three axes. Cleavage di-prismatic ; rhom-- ater of Crystalli 0.3000-_—.99.5489° 

boidal. Hardness ranges from 3.0 to 4.5. Sp. gr.=  Stromeyer, in Gilbert’s Anrialen der Physik, xiv, 217, 

This genus contains four species, viz. 1, Prismatic | Geognostic and ic Situations. —E: It 2 - ; , 

Frisrnatio L Paisuatic Limestone, or Annaconite, James met with in i 
Limestone. 4on.—~Prismatischer Kalk-Haloide, Mohs, Arragon, Iceland, and in the rae of the ot 

Werner. the Puy de Dome, of Cavpenne near Dax, and at. . 



486 

in the trap-rocks in Kannioak in North Greenland, and 
in the Haasen Island, also in North Greenland. Spe- 
cimens of it have been met with at Guanaxuato in 
Mexico, but not in Peru.—Asia. It occurs in the trap- 
rocks of Van Diemen’s Land, and in the neighbouring 
islands.—Africa. It is enumerated amongst the simple 
yninerals contained in the trap or lava rocks of the isle 
of Bourbon. 

SECOND SUBSPECIES. 
CoraLLorpaAL ArraGonire.— Jameson. 

External Characters.—Its most frequent colours are 
varieties of white. It occurs massive, reniform, tube- 
rose, coralloidal, imperfect. globular ; in distinct con- 
eretions, which are fibrous, generally straight, seldom 
curved, and stellular and seopiform ; sometimes also 
in reniform curved lamellar, and large angulo-granular 
concretions. Lustre glimmering, or glistening and 
pearly. Fracture fine splintery. Fragments wedge- 
shaped and splintery. Translucent, or translucent on 
the edges. In other characters, agrees with the pre- 
ceding subspecies, 

Geognostic and Geographic Situations.—It is found 
in Dufton Fell in Cumberland, also in the iron mines 
of Stiria and Carinthia, and at St. Marié aux Mines. 

If. Limestone, Jameson.._Rhomboedrischer Kalk. 
Haloide, Mohs. 

Rhomboid = 105° 5’. The most perfect cleavages 
are in the direction of the faces of the primitive rhom-~ 
boid: less perfect in the direction of a flatter rhom- 
boid ; a third still less perfect, which is parallel with the 
planes of a six-sided prism; and a fourth, the most 
imperfect, which is parallel with the terminal planes 
of the six-sided prism. Hardness = 3.5. Sp. gr. = 
2.5, — 2.8. 

_. This species is divided into twelve subspecies, viz. 
1. Foliated Limestone; 2. Compact Limestone; 3. 
Chalk; 4. Agaric Mineral; 5. Fibrous Limestone ; 
6. Calc-Tuff; 7. Peastone; 8. Slate-Spar ; 9. Aphrite ; 
10. Lucullite; 11. Marl; 12. Bituminous Marl Slate. 

FIRST SUBSPECIES. ’ 
Fouatep Limestone, Jameson.—Blattriger Kalk. 

limestone. stein, Werner, 

This subspecies is divided into two kinds, viz, Cal- 
careous-spar, and Foliated Granular Limestone, 

First Kind. 

CALCAREOUS-SPAR, or CaLc-spar, Jameson.—Kalk. 
spath, Werner. 

~ External Characters.—Its colours are white, grey, 
red, blue, green, yellow, yellowish-brown, and grey. 
ish-black. White and grey varieties occur more fre- 
uently in the massive; yellow, green, and red, in 

those which are crystallized. White-coloured trans. 
parent varieties are often iridescent. It occurs mas. 
sive, disseminated, globular, botryoidal, reniform, tube- 
rose, stalactitic, tubular, cellular, and curtain-shaped ; 
also in distinct concretions, which are large coarse, 
rarely small, angulo-granular ; sometimes very thick, 
thick and thin, prismatic, generally wedge-shaped pris- 
matic ; always straight ; sometimes parallel, sometimes 
scopiform prismatic ; and these are intersected by lamel- 
lar concretions which are fortification- wise bent, and very 
frequently crystallized, The suite of crystallizations 
of calcareous-spar far exceeds in extent that of any 
other mineral hitherto discovered *. The principal 

* Romé de Lisle enumerates 26 varieties of calcareous-spareeHlaily above 150,<-and Bournon 642. - Many more might be described. 

MINERALOGY. 
Gryctogno- Bastanes in Bearn, all in France.—America. Itis found varieties are by 

brought under three classes or subdivisions, which not 
only form series amongst themselves, but are connected 
together in such a manner, that the last member of the 
third class joins with the first member of the first class, 
and thus the whole forms a very beautiful returning 
series. Each of these divisions have their characteris- 
tic crystalline form, viz. The first an acute double six- 
sided pyramid; the second an equiangular six-sided 
prism, (including the six-sided table ;) and the third 
a rhomboid or three-sided pyramid. 

I. Accute six-sided Pyramid: 

When perfect, it is always acute, and two and two 
Jateral planes meet under obtuser angles than the 
others. It is generally obliquely streaked, but the 
streaks run from the acute towards the obtuse edges. 
It occurs, 
A. Single. 
B. Double. The lateral planes of the one, set obliquely 

on the lateral planes of the other, so that the edge 
of the common base forms a zig-zag line. 

These pyramids occur either perfect, or in the fol- 
lowing varieties : 
1, The apex acuminated with three planes, which are 

set on the obtuse lateral edges. These are parallel 
with the cleavage. 

2. The apex flatly acuminated with three convex faces, 
which are set on the acute lateral edges. The con- 
vexity is in the direction of the axis of the double 
pyramid. ; 

3. The angles on the common base of the double pyra« 
mid truncated, thus forming a transition into the six 
sided prism. 

4. The acute lateral edges of the double pyramid some« 
times truncated, and either with straight and smooth 
planes, or with convex and uneven planes. 

5. Twin-crystal. ; 
The double six-sided pyramids apparently ed into 

each other, in the direction of their length, in which 
they are either ; 
(1.) Unchanged in position, when the acute edges 

rest on the obtuse edges ; or they are 
(2.), Turned around one-sixth of their periphery, so 

that obtuse edges are set on obtuse edges, and acute 
edges on acute edges ; and the alternate angles on 
the common base have broken re-entering angles ; 
or the angles on the common basis are truncated, 
and thus a transition is formed into the next fol- 
lowing principal form. 

Il. Equiangular Six-sided Prism. 

It is equiangular, but generally with alternate broad 
and narrow lateral planes. It originates from the pyra- 
mid No. 3.; and hence it presents the following varie~ 
ties : ; 
1. The equiangular six-sided prism, acutely acumi- 

nated with six planes, of which two and two meet 

under obtuse angles, and each is set obliquely on the 

lateral edges. Sometimes the acute acuminating 

edges are truncated; or they are bevelled, and the 
edges which the bevelling planes make with the 

broad lateral planes, truncated. Gf 

In other varieties, the apices of the acuminations 

are more or less deeply truncated, and sometimes so 

deeply, that the acuminating planes appear as trun- 

cating planes on the angles of the prism. 

Werner, according to his* method, Oryctogne- 
8y- 



= , into the following varieties : ‘ 
1. obtuse three-sided pyramid, tabular. It 
poor ae arose-like 

2. Flat pyramid, in which the lateral planes 
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MINERALOGY. 487 
@ryctogno- 8, The prec figure, in which the six-planed acumi- 5 Constituent Parts. 
Re May * is | acuminated with three which A a ae ee 
—Y~ are set on the acute edges of the six-planed acumina- Spar.” * Spar. Spar. ; 

tion, , lime, = - (86.15 55.50 56.50 55.9802 
4, Six-sided prism acuminated with three planes Carbonic Acid, - 43.70 44.00 43.00 43.5635 
which are set on the alternate lateral The — war ay 0.50 0.50 0.1000 

SSF Se sreminaticn. eae SEE Ne Socuneen ieee Ois asses 
deep, that the remains of the acuminating planes ap- 100.00 100.00 100.00 1000000 

pds cs Meg tr chepheer ha cre sireneyer, emery Aamalen, adie, TA. Ql. Dacha, Dremeger Gi 
1815, p. 217. 

spar, is the uniformity of its crystallizations in particu- 
lar districts, an Oe arete as aes te 
acute six-sided pyramid its congenerous forms are 
mre ess ae merry! Sage os = ey ia 
Saxony, in the U artz, vailing forms 
sam the simeidsh prim end table; while in the 
mines of Freyberg, the most frequent forms are the re- 
gular six-sided ‘prism, acumi with three 
on the lateral planes, and the flat double 

Geographic Situation —This mineral is so common in 
every country, as to render any account of its geogra- 

Second Kind 

set 
ided 

edged. More or less translucent. Brittle, and easily 
ible. 

Chemical Characters.—It generally phosphoresces 
hen or when thrown on glowing coals. It w 

is infusible before the blow-pipe.- It dissolves with 
effervescence in acids. 

Constituent Parts.—Lime, - 56.50 
Carbonic Acid, 43.00 
Water - 0.50 —100 

Bucholz, in Neuen Journal der Chem. iv. s. 419. 
A nosti preg AP aga occurs in beds, 

, gneiss, mica-slate -slate, 
Saas ghey moun .ondl sands loons 

Geographic Situation.—This mineral occurs in all the 
great ranges of primitive rocks that oceur in Europe, 

Occurs and in such as have been examined in Asia, Africa, and 
America. 

Uses.— All the varieties of this i 
i i it i in many of 

* The double refiacting power of calcareous-spar was first observed by Erasmus Bartholin. 
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‘Oryetogno- cumstance which will always render it improper to-use sy. 

—yr 

‘Scottish 
Marbles. 

prized of the Scottish marbles. 

' ‘chlorite. 

such varieties in a common kiln. But the most import- 
ant use of this mineral is as marble. These marbles 
have been known from a very early period ; and an- 
cient statuaries have immortalised their names, by the 
master-pieces of art which they have executed in them. 
Of the ancient marbles, the most celebrated are those 
of Paros, Pentelicus, and Carrara. Marbles of different 
descriptions occur jn Scotland, England, and Ireland, t 
as appears from the following enumeration, 

Scoltish Marbles. 

The Marbles of this part of Great Britain have 
hitherto been but little attended to, although it is high- 
ly probable that many valuable varieties occur in the 
different primitive and transition districts. At present, 
we shall mention a few of the best known varieties. 

1. Tiree Marble.—Of this marble there are two va- 
rieties, viz. the Red and White. 
- a. Red Tiree Marble.—This is one of the most highly 

Its colours are red, of 
‘various tints, such as rose-red and flesh-red ; also red= 
dish-white: its lustre is glimmering ; and the fracture 
is minute foliated, accompanied with splintery. It is 
‘very faintly translucent, or only highly translucent on 
the edges. It is always intermixed with different other 
earthy minerals, that add to its beauty, and give it a 
weit appearance. The most frequent of the im- 
edded minerals is common hornblende; the others 

are pale-green sahlite, blackish-brown mica, and green 
In some varieties the hornblende is so abun- 

dant, that at first sight they might be confounded with 
syenite: in others, where nearly the whole mass is of 
‘hornblende, it would be considered as a variety of 
chornblende rock. 

6.. White Tiree Marble.—Its colours are greyish- 
white and bluish-white : it contains scales of mica, and 
crystals or grains of common hornblende; which latter, 
‘when minutely diffused, give the marble a green or 
yellowish-green colour, and when very intimately com- 
bined with the mass, form beautiful yellowish-zreen 
‘Spots. 

2. Lona Marble.—Its colours are greyish-white and 
snow-white. Its lustre is glimmering, and fracture 
‘minute foliated, combined with splintery. It is harder 
than most of the other marbles. It is an intimate 
amixture.of limestone and tremolite ; for if we immerse 
it in an acid, the carbonate of lime will be dissolved, 
and the fibres of tremolite remain unaltered. It is 
sometimes intermixed with steatite, which gives it-a 
green or yellow colour, in spots. These yellow or 
green-coloured portions receive a considerable polish, 
and have been erroneously described as nephritic 
stone, and are known also under the name of Jona or 
Icolmkill. Pebbles, The marble itself. does not receive 
a high polish: this, with its great hardness, have brought 
it into disrepute with artists. Several of the varieties 
of Iona marble are dolomite. 

3. Skye Marble.—In the Island of Skye, in the pro- 
perty of Lord Macdonald, there are several varieties of 
marble, deserving of attention, inclosed in porphyry, 

sandstone, and trap-rocks. One variety is of a greyish 
inclining to snow-white colour: another greyish-white, 
veined with ash-grey; and a third is ash-grey, or pale 
bluish-grey, veined with lemon-yellow or siskin-green. 
Dr. M‘Culloch has described other varieties; and more 
minute details are expected from his promised work on 
the “ Geology of the Hebrides,” 

3 ; 

MINERALOGY. 
4. Assynt.—The following varieties of marble found 

Mr. Joplin of Gateshead. 
a. White marble, which acquires a smooth surface 

on the polisher, but remains of a dead hue, like the 
marble of Iona: hence its uses as an ornamental mar- 
ble are much circumscribed, 

6. White mottled with grey, and capable of receiving 
a high polish, and is not deficient in beauty. : 

c. Grey coloured, and highly translucent and crys- 
talline, and capable of being applied to the purposes 

’. of ornament in sepulchral sculpture. 

in Sutherland, have been introduced into commerce by ad 

d. Dove-coloured, compact, translucent, and receiv« 
ing a good polish. 
rs Pure Acne, and translucent, and capable of being 

used in plain ornaments ; but too translucent for sculp- 
ture. ; 

J. White, with irregular yellow marks, from being 
intermixed with serpentine. It is very compact. 

g. White variety, with Jayers of slate-spar. 
5. Glen Tilt Marble. —The limestone of Glen Tilt, 

first mentioned by Dr. Macknight, in his description of. 
that valley, has of late attraeted the notice of the 
Duke of Athole, through the suggestion of Dr. M‘Cul« 
loch. The marbles are white and grey, and veined or 
spotted with yellow or green: they vary in the size of 
the grain or concretion, and also in degree and 
kind of polish they receive. é‘ 

6. Marble of Baillichulish._This marble is of a grey 
or white colour, and is verycompact. It may be raised 
in blocks of considerable size. __ : 

7. Boyne Marble —Its colours are grey or white, 
and it receives a pretty good polish. 

8. Blairgowrie Marble.—Mr. Williams, in his Natu- 
ral History of the Mineral Kingdom, mentions a beau- 
tiful saline marble, of a pure white colour, which oc- 
curs near Blairgowrie in Perthshire, not far from the 
road side, Tagshesy 3 to him, it may be raised in 
blocks and slabs, perfectly free of blemishes, and in 
every respect fit to be employed in statuary and ornae 
mental architecture. 

9. Glenaven Marble,—is of a white colour, and th 
concretions are large granular, It is mentioned b 
Williams as a valuable marble; but he adds, that its 
situation is remote, and difficult of access. 

English Marbles. 

Hitherto but few marbles of granular foliated lime: English 
stone have been quarried in England; the greater Marbles. 
number of varieties belonging to the floetz or second: 
ary limestone. One of the most remarkable of the 
English marbles of the present class, is that of Angle. 
sey, named Mona Marble, which is not, unlike the 
Verde Antico. Its colours are greenish-black, leek~ 
green, and sometimes purple, irregularly blended with 
white ; but they are not always seen together in the 
same piece. The white part is limestone: the green 
shades are said to be owing to s tine and asbestus. 
‘The Black Marbles found in England, are varieties of 
Lucullite. 

Trish Marbles. 

The Black Marbles of Ireland, now so generally Irish Mar. 
used by architects, are Lucullites. Im the county of bles. 
Waterford, different kinds of marble are known; thus 
at Toreen, there isa fine variegated sort, of various 
colours, viz. chesnut-brown, white, yellow, and blue, 
and which takes a good polish: a grey marble, beauti- 
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Oryctogno- 
sy. 

Blue Vesu- 
vian lime- 
stone. 

Roestone. 

490 
shire, Yorkshire, Devonshire, Somersetshire, and Dor- 
setshire. It is sometimes used as a building stone, 
and, in want of better materials, for paving streets, 
and making niphwere. When, by exposure toa high 
temperature, it is deprived of its carbonic acid, and 
converted into quicklime, it is used for mortar ; also 
by the soap- er, for rendering his alkalies caustic ; 
by the tanner, for cleansing hides, or freeing them 
from hair, muscular substance, and fat; by the farmer, 
in the improvement of particular kinds of soil; and 
by the metallurgist, in the smelting of such ores as are 
difficultly fusible,owing to .an-intermixture of silica 
and- alumina. 

Second Kind. 

Buve Vesuvian Limestone, Jameson.—Blauer Ve- 
suvischer Kalkstein, Klaproth. 

External Charaeters..-—Colour dark bluish-grey, part- 
ly veined with white. Externally it appears .as-if it 
had been rolled ; and the surface is uneven. . Fracture 
fine earthy, passing into splintery. Is opaque... Affords 
a white streak, 

Const. Parts.—Lime, ‘ 4 
Carbonic Acid, . 
Water, which is some~ 

58.00 
28.50 

what ammoniacal, 11.00 
Magnesia, 0.50 
Oxide of Iron, , 0.25 
Carbon, F 0.25 
Silica, ? 1.25--99.75 

Klaproth, Beit. b. v. s.. 96. 
From this analysis, it appears, that. the. vesuvian 

limestone differs remarkably in composition. from com- 
mon compact limestone. In common compact lime- 
stone, 100 parts of lime are combined with atleast 80 
parts of carbonic acid; whereas in the vesuvian lime- 
stone, 100 parts of limestone are not combined with 
more than 50 parts of carbonic acid. Secondly, In 
common limestone, independent of the water which 
adheres to it accidentally, as faras we know, there. is 
no water of composition ; but in the vesuvian limestone, 
there are 11 parts of water of composition, 

Geographic Situation —This remarkable limestone is 
found in loose masses amongst unaltered ejected mine- 
rals in the neighbourhood of Vesuvius. . 

Observations.—It is known to some collectors, under 
the name Compact. Blue Lava. of Vesuvius; sand -is 
sometimes employed by artists in their mosaic work, to 
represent the sky. ; 

Third Kind. 
Rogstong, or Oo.ite, Jameson *,—Roogenstein, 

Werner. 

External Characters,—Colours brown: and ~ 
Occurs massive, and:in distinet concretions, which are 
send granular ; the larger are composed of: fine: sphe- 
rica anular, and sometimes. of very thin-concentric 
lamellar concretions. Internally dull, - Fracture of the 
grains fine splintery ; but of the mass round granular 
in the smal], and slaty,.in.the large. -F: nts: in the 
large blunt-edged. Is opaque. Rather brittle; and very 
easily frangible. Sp. gr. 2.6829, 2.6190, Kopp.—+2.585 
Breithaupt. 
_ Chemical Characters.—It dissolves with effervescence 
in acids, 

MINERALOGY. 
Geognostic Situation—It occurs along with red sand~ Oryctozno- 

stone, and dias limestone. i 
G 

land, ‘is ‘known under ‘the names‘ Bath-stone,’ Ketton- 
stone, Pi ne, and Oolite, extends, with but 
little’interruption, from Somersetshire to the*banks of 
the Humber in Lincolnshire. On ‘the Continent of 
Europe, it occurs in Thuringia, the Netherlands, the 
mountains of Jura, and somdher eiaitrials 

Uses.—The Oolite, or Roestone, i ‘that of 
Bath and Portland, is very extensively employed in ar« 
chitecture ; 'it ‘can be’worked with great ease, and has 
a light and beautiful appearance ; but it'is porous, and 
possesses no ‘great durability, and should not be em- 

loyed ‘where there is much carved: or ornamental 
work; for the fine'chiselling is soon effaced -by the ‘ac- 
tion of the atmosphere. Onaccount of the ease and 
sharpness ‘with which it can be carved) it‘is much used 
by the English architects, who appear 'to have little re- 
gard for futurity. St. Paul’s is built of this stone, ‘also 

merset-House. The Chapel of Henry VIII, affords 
a striking proof of the inattention of the architects to 
the choice of the stone. - All the beautiful ornamental 
work of the exterior had tee eh 4th aint 
comparative period -of 800*years. It -has‘rece! mn 
cased with a new front OF Bath.atone; in sik rey 
carving has been correctly copied: from the nature of 
the stone; we’may predict, that its duration will not be 
longer than’ that of ‘the original. Both Portland and 
Bath stone varies much in quality. In-buildings«con- 
structed of this stone, we may uently observe some 
of the stones black, and others white. The black stones 
are those which are more compact and durable, and 
preserve their coating of smoke: the white stones’ are 
decomposing, and presenting afresh surface, as if they 
had been recently scraped. Roestone is also used as a 
manure, but when burnt into‘quicklime, the marly va- 
rieties ‘afford rather an indifferent ‘mortar ; but those 
mixed with-sand a better mortar. 

‘Turrp Susspectes. 

Cuatk, Jameson.—Kreide, Werner. 

External Characters.—Colour yellowish-white, some- Chalk. 
times passes to greyish-white and snow-white. It is 
sometimes marked with yellowish-grey. Occurs»mas- 
sive, disseminated, in crusts, and.in extraneous exter- 
nal shapes. Is.dull, Fracture.coarse and: nent 
Fragments blunt-edged. Opaque. | Writes and:soils. 
very much. Soft, and. sometimes very soft. Rather 
sectile, and easily frangible. _Adheres,slightly to::the 
tongue. . Feels very.meagre, and rather rough. “ Spe~ 
cific gravity, 2.252, Muschenbroeck—2.315, Kirwan 
2.657, Watson. —2.226, Breithaupt. ' 
Chemical Characters.—I\t effervesces strongly -with 

acids. 

Constituent Parts. 

Chalk from Gallicéa. 
Lime, . 686.5 Lime, -. 47.00 Lime, - 63 
Carbonic Acid, 43.0 Carbonic Acid, 33.00 Carbonic Acid, 42 . 
Water, 0.5 Silica, . — 7.00 Alumina, 2 

— Alumina, 2.00 ‘Water, ‘3 
Magnesia, 8.00 pied 

Bucholz, in Gehlen’s Iron, 0.05 
Journ. b. iy. s. 416. — Kirwan, Min. 

Hlacquet. vol. inp. 77. 

* “Roestone, sonatned on account of its resemblance in form to the roe of fishes, 

7 sys 

ic’ Siluation.—This tock; ‘which, in Eng. 
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Feels Adheres slightly to 

Characte: s.—It effervesces with acids, and 
is dissolved in 

Firrn Supspectes. 

_Finrovs Liaestone, Jameson.—Fasriger Kalkstein, 

This subspecies is divided into two kinds, viz. Com- 

tT In the 
means, the particles which, ing of which whiting le used_—AtEin's Choe. Dison 

> This is the 
gypsum, whith they name 

‘from water 
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Limestone, or Satin-Spar, and Fibrous 

First Kinp. 

Common Fiprovs. Liwestons, or Sartiy-Spar, 
einer fasriger Kalkstein, Werner. 

External Characters.—Colours ish, reddish, and 
yellowish-white. Occurs massive, also in distinct con- 
cretions, which are coarse and fine fibrous, and either 

ight or curved. Lustre i ining, and 

mon Fibrous 
Cale-Sinter. 

Carbonate of Lime, 95.75" Lime, .. 50.8 
Carbonate of Manganese, 4.25 Carbonic Acid, 47.6 

98.4 
Holme. _ Pepys, in Kid’s 

Min. vol.i.p. 49. 
Stromeyer says that fibrous limestone contains scme 

per cents, of gypsum. 
Geognostic and Geagraphic Situations.—It occurs in 

Shia lege ceprataret Aliens Moore in Cum- 
; in layers and veins in the middle district of 

Scotland, as in Fifeshire. On the Continent, at Pots- 
chappel, near Dresden, and at Schneeberg, also in 

Uses.—It is sometimes cut into necklaces, crosses, 
and other ornamental articles, 

SECOND KIND. 

Fisrovs Carc-Sinten}, Jameson—.Fasriger Kalk- 
sinter, Werner. * 

External Characters —Principal colours white, yel- p; 
low, brown, grey, red, green, and blue, Sometimes araioen 
concentrically 

bular, claviform, fruticose, curtain-shaped, cock 
comb. shaped, coralloidal, reniform, and tuberose ; also 
in distinct concretions, which are fibrous, and these 
are straight, seldom curved, and sometimes scopiform 
or stellular; also in reniform curved lamellar concre- 
ge seldom in areca 

concretions; v' ish external 
shapes, as ms porn Honora three- 
sided ida] crystallization. Surface generally rough, 
and fine drusy. ee glimmering, which 

. Sans AE hol one ale TebayBall, eatin oeuagliees 
glistening ; and the lustre is pearly. Fracture fine 

Teapbiibss se Say esbslonmee tail t, or onl t on the 
Constituent Parts, Lime c 0 

ic Acid 43,0 
Water a 1.0—100,0 

Bucholz, in Gehlen’s Journal, b, iv. s. 425. 
Geognostic ppm Situations—It_ is. found 
encrusting the roofs, walls, and floors of caves, parti- 
eularly those situated in limestone rocks, It is formed 

iter ho carbonate of lime in solution. Caves 
lined with this ral occur in almost every country. 
Maccallister’s Cave, in the island of Skye, and those in 
the limestone hills of Derbyshire, are the most striking 

of whiting, chalk gh oregrere errr hicnbewtente nm) —delmranmwtht: gots hag 
and other surfaces, in the polish- 

‘the ancients, and.is by the moderns named Calearrous Alabatter, to distinguish it from, another, mineral,.. 

Oryctogno- 
sy- 

Common 
fibrous 
limestone. 
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Tufaceous 
limestone. 

Pisiform 
limestone. 
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appearances of this kind hitherto observed in Scotland 
and England. But the most celebrated stalactitic.cave 
is that of Antiparos in the Archipelago, which has 
been particularly described by Tournefort. Similar 
eaves occur in Germany, France, Switzerland, Spain, 
in the United States of America, and other countries. 
Italy, which is so rich in fine marble, is not less so in 

beautiful calc-sinter or calcareous alabaster ; the terri- 
tory of Volterra in Tuscany alone furnishes no fewer 
than twenty different varieties. Sicily is also abundant 
in cale-sinter ; and of these, the rose-coloured variety 
of Trapani is much admired. Spain is, next to Italy, 
the most productive country of caleareous alabaster. 
The environs of Granada and Malaga are particularly 

remarkable for the beautiful varieties of this mineral 
which they afford, Persia also abounds in highly prized 
varieties of calcareous alabaster. 

Uses._Cale-sinter or calcareous alabaster, is used 
for the same purposes as marble, and is cut into tables, 
columns, vases, drapery for marble figures, and some- 
times also into statues. It was also used by the ancients 
in the manufacture of their unguentary vases. 

Six’ SUBSPECIES. 

Turacrous Limestone Catc-Turr*, Jameson. — 
Kalk-Tuff, Werner. 

External Characters —Colour ‘yellowish-grey, which 
sometimes approaches to ochre-yellow and yellowish- 
brown. Occurs massive, perforated, ramose, spongy, 
tubular, claviform, botryoidal, globular, cellular, and in 
crusts; enclosing vegetable stems and leaves; also 
bones of animals, as of elephants and rhinoceroses, and 
land shells; and also with frequent impressions of 
leaves, mosses, and roots. ‘The globular variety is 
sometimes composed of curved lamellar concretions. 
Internally dull, or very faintly glimmering. Fracture 
fine-grained uneven, inclining to earthy ; and some- 
times splintery. Fragments indeterminate angular. 
Opaque, or translucent on the edges. Sometimes semi- 
hard, sometimes soft, and is frequently soft, inclining 
to friable. Rough. Brittle, and easily frangible. 

Constituent Parts.—It is nearly pure Carbonate of 
Lime. 

Geognostic Situation,_It occurs in beds, generally in 
the neighbourhood of lakes and rivers: also encrust- 
ing rocks, and enveloping animal and vegetable remains 
in the vicinity of calcareous springs. 

Geographic Situation —Itis a frequent mineral in the 
neighbourhood of all the calcareous springs in this 
country, as in those at Starly Burn in Fifeshire, and 
other places ; and on the Continent of Europe it is also 
a frequent mineral. : 

Uses.—The hardest kinds are used for building- 
stones, and are also burnt into quicklime. [t is some- 
times also used as a filtering stone. 

SEVENTH SUBSPECIES. 
Pistrorm Limestone, or PEA-STONE, Jameson.— 

Erbsenstein, Werner. 
External Characters.—Its most common colour is 

yellowish-white, which sometimes approaches to snow- 
white ; from yellowish-white it passes into pea- 
yellow, and puale-yellowish brown. Occurs massive } 
also in distinct concretions, which are coarse, small, 
and very seldom fine spherical round granular, com- 
posed of others which are very thin and concentric 
lamellar. In the centre there is either a bubble of air, 
or a grain of sand, or of some mineral matter. Inter- 

MINERALOGY. 
nally dull, or very feebly glimmering. Fracture even. Oryctogno-. 
Fragments indeterminate angular, and blunt-edged. 
pears or feebly translucent on the edges. Soft, ap« 
proac 
gible. Specific gravity 2.532, 

Constituent Parts.—It is carbonate of lime, slightly. 
coloured with iron. 

Geognostic and Geographic Situations. It is found, 
in great masses in the vicinity of the Hot Springs at. 
Carlsbad in Bohemia. 

Uses.—It is sometimes cut into plates for ornamental . 
purposes. 

5 EIGHTH SUBSPECIES. 
State-spar, Jameson —Schieferspath, Werner. 

External Characlers.—Colours greenish-white, reddish- 
white, yellowish-white, greyish-white, and snow-white. 
Occurs massive, also indistinct concretions, whichare ge- 
nerally curved lamellar, and sometimes coarse and large 
granular. Lustre intermediate between shining and 
glistening, and is pearly. Fragments either indeter- 
minate angular and blunt-edged, or are tabular. Feebly” 
translucent, or only translucent on the edges. Soft. 
Intermediate between sectile and brittle. Evusily fran 
gible. Feels rather greasy. Specific gravity, 2.647, 
Kirwan.__2.474, Blumenbach.—2.6300, La Methrie— 
2.611, Breithaupt. 

Chemical Characters.—It effervesces very violently 
with acids: but is infusible before the blowpipe. 

Constituent Parts. 
From Bremsgriin. From Kongsberg. — 

Lime, 55.00 Lime, 56.00 
Carbonic Acid, 41.66 Carbonic Acid, 39 33 _ 
Oxide of Manganese, 3.00 Silica, —. 1.66. 

, —— Oxide of Iron, 1.00 
Bucholz. Water, 2.00 

ll 

Suersee., 
Grognostic Situation.—It occurs in primitive lime- 

stone, along with calcareous spar, brown-spar, fluor- 
spar, and galena; in metalliferous beds, associated with 
magnetic ironstone, galena, and blende ; and in veins, 
along with tinstone. 

Gevgraphic Siiuation.—It occurs imbedded in mar- 
ble in Glen Tilt, Perthshire ; and in Assynt in Suther- 
land: in Cornwall; and near Granard in Ireland. On 
the Continent, it is found along with tinstone, in the 

Saxon Erzgebirge ; along with octahedrite, in a vein at 

St. Chirstophe in Dauphiny ; also in Norway, in metal- 
liferous beds, and in limestone. 

NinTH SuBSPECIES. 
AruritE, Jameson.—Schaumerde, Werner. 
This subspecies is divided into three kinds, viz. Scaly _ 

Aphrite, Slaty Aphrite, and Sparry Aphrite. 

First Kind. 
Scaty Apurite, Jameson.—Schavmerde, Werner. 

Zerreiblicher Aphrit, Karsten. — ~ 
External Characters.—Colours snow, yellowish, and 

reddish white, sometimes passing into silver-white. 
Occurs either friable or compact. Friable varieties 
composed of glistening or glimmering particles, in 
which the lustre is pearly. Particles are fine scaly, feel 
fine, but not greasy. Either loose, or loosely cohering- 
Compact varieties massive, disseminated, or in granu- 
lar concretions, with a shining or nearly splendent 
lustre, which is pearly, sometimes inclining to semi-me- 
tallic. Fragments indeterminate angular, and blunt- 

‘ 

* The term tufa appears to be dervid from the verb +w, which, in its original signification, is appropriate to volcanic productions, 
especially to such as are of a spongy-or porous texture. Ki 
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i but tabular in the small. 

u It effervesces most violently 

Parts.—Lime, 51.5 

ic Acid, 39.0 
i 5.715 

Oxide of Iron, 3.285. 
Water, 3 1.0—100.5 

Geognostic Situation.—It occurs in nests, disseminat- 
ed, or in small veins, in fleetz or secondary lime-stone, 
and gypsum. 

Geographic Situation.—It is found in Thuringia and 

Second Kind. 

StatyArunite, , Friesle- 

.—Colours snow white, passing 
into yellowish, reddish, and silver-white, Occurs 
massive, seldom coarsely i Strongly 

i i to glistening, even 
to shining ; lustre ly ; which sometimes passes in- 
to semi- metallic. Saty in the but undulating 
ata eager afer Md “3 very easily into 
extremely tabular Opaque, or very 
feebly translucent in the est folia. cma rine d 

Feels soft, and rather silky. Flexible in ry 

v foliated, 
eee folia have a 

v ue ; transl i i ; arte owe | ucent in thin 

kinds. 
Geognostic Situation,—It occurs in flcetz or secondary 

limestone ab Lap mr A wie i 
to geognosticall allied to selenite; and al- 
it differs eagraey be os! in colour, 

sometimes by simple gradations, sometimes b 
wtchoegtedicnls; and large lenticu 

tals of selenite occur, which are pure at the edges, 
more opaque towards the centre, and in come 

the centre Geary ipbrine 
“Geographic Situation. lt occurs in Thuringia. 

Tents SuBsPecies. 

' LucuLuitTe, Jameson. 

This subspecies is divided into three kinds, viz, 
Somme Lew Prismatic Lucullite, and Foliated | 

First Kind. 

Compact Lucuttire, Jameson.—Dichter Lucullan, 

This kind is divided into Common Compact Lucul- 
lite or Black Marble, and Stinkstone. 

a. Common Compact Lucutite, or Buack MarsLe, 

Jameson. 

External Characters.—Colour greyish-black. Oc- 
curs massive. Internally strongly glimmering, inclin- 
ing to glistening. Fracture fine-grained uneven, and 
large conchoidal Fragmen i ts indeterminate angular, 
and rather sharp-e Opaque. Semi-hard. Yields 
a dark ash-grey streak. Brittle, and easily 
frangible. 

hen two pieces are rubbed against each other, a fe- 
tid urinous is exhaled, the intensity of which is 
increased when we at the same time breathe on them. 

Chemical Characters.—It is infusible without addi- 

tion. When exposed to a high temperature in an open 
crucible, it burns white. With sulphuric acid, it forms 
a black-coloured mass: it dissolves in nitrous and mu- 
riatic acids, but leaves an insoluble black-coloured sub- 

nic acid, a resembling that of sulphuretted hy- 
drogen is evolved. 

Constituent Parts. 

Lime, - - 53.38 
Carbonic Acid, - - 41.50 
Black Oxide oe aoe, * . 0.75 
Magnesia, and Oxide anganese; 0.12 
Oxide of Iron, - «0.25 
Silica, “ - 1.13 
Sul , - 2 0.25 

Potash, combinations of Muriatic and 
Sulphuric Acids, and Water, 

John, Chem. Laborat. b. ii. s. 240. 
Geognostic Situation._The geognostic relations of 

this mineral are still but little known: it is said to oc- 
cur m beds in as ae older secondary rocks, 

Geographic Situation.—Hills of this mineral occur in 
the district of Assynt in Sutherland. Varieties of it 
are met with at Ashford, Matlock, and Monsaldale, in 

shire: at Kilkenny ; at Crayleath,in the County 
of Down; at Kilcrump, in the county of Waterford ; at 
Churchtown, in the county of Cork ; and in the coun 
ty of Galway, in ireland. 

Uses.—The finer varieties of this mineral have been 
hignls, prises , and used as marble from a very remote 

i It was so uch admired and esteemed by the 
Consul Lucullus, that he gave it hisown name, Pliny 
observes: ** Post hunc idum ferme quadriennio 
L. Lucullus Consul funt, qui nomen (ut “pparet ex re) Lu« 
culleo Marmori dedit, admodum delectatus illo, primus- 
que Romam invexit, atrum alioqui, cum cetera macu-« 
lis aut coloribus commendentur.. Nascitur autem in 
Nili insula, solumque horum marmorum ab amatore 
nomen accepit. 

The finest varieties of lucullite met with in trade in 
this island, are the black marbles of Sutherlandshire, 
Kilkenny, and Galway. 

Compact 
Lucullite. 

2.62100.00 
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Oryctogno-’ 6. StinKSTONE, or SWINESTONE, Jameson. Stinkstein, 

Werner. 

Stinkstone. External Characters.—Its colours are white, grey, 

Prismatic 
Lucullite. 

pitch-black, yellow, and brown. Sometimes dendritic on 
the surface, or clouded with: ish-black. Occurs mas- 
sive, disseminated, also in distinct concretions, which 
are small granular, and concentric lamellar. Internal- 
ly dull or glimmering. The fracture is sometimes 
small splintery, sometimes imperfect) conchoidal, and 
fine grained uneven, which passes into earthy, or. 
straight slaty. ee Sams are indeterminate angular, 
or slaty. Opaque, but the cream-yellow varieties are 
translucent on the edges. Affords a greyish-white co- 
loured streak, and when rubbed emits a fetid. urinous 
odour. Brittle, and easy frangible. 

Chemical Characters.—Nearly the same as in the pre- 
ceding kind. 

Constituent Parts. 
From Bottendorf. 

Carbonate of lime 148—149.00 
Silica ~ z "3 7.00 
Alumina L » Bind 5.25 
Oxide of iron 4 . 2.50 
Oxide of manganese 1.00 
Oxide of carbon, and a little bitumen 0.50 
Lime *, ns ¥ 1.00 
Sulphur, alkali, salt, water, ; 3.75—170.00 

John,;Chem. Laborat. t. ii. s. 242. 

Grognostic Situation—This_ mineral occurs in beds,, 
in. secondary limestone, and . occasionally alternates, 
with secondary gypsum, and beds of clay. In some, 
places, the strata are quite straight, in others have a 
zig-zag direction, or are more or less deeply waved, 
and they are occasionally disposed in a concentric 
manner like the concentric lamellar concretions 
of greenstone. Some strata contain angular’ pieces 
of stinkstone, which at first sight might be taken 
for fragments; and even whole beds occur, which 
-ave composed throughout of angular portions, ei- 
‘ther connected together by means of clay, or imme- 
diately jomed without any basis. These various ap- 
-pearances donot seem to have been occasioned by any 
mechanical force acting upon the strata after their for- 
mation, but are rather to be viewed as original varie- 
ties of. structure, which have taken place during the 
formation of the strata. It has been also met with in 
beds in shell limestone, ‘and in the coal formation. 

Geographic Situation—Oceurs in the vicinity of 
North Berwickin East, Lothian, resting on red sand- 
stone; and inthe parish of Kirbeanin Galloway. On 
‘the Continent, it is.a frequent rock in Thuringia and 
Mansfeld. 

Uses.—In:ancient times, it was used as a:medicine 
‘jn veterinary practice: at present, it is principally em- 
iployed'as a limestone, and when bumit affords an ex- 
‘cellent lime both for mortar and manure. In some 
districts, as in Thuringia, it is used as a paving-stone, 
and. also cut into troughs, steps for stairs, door-posts, 
and-other similar purposes. 

Second Kind. 

Prismatic LucuLute, Jameson—Stanglicher Lu- 
Cullan, John. 

External Characters—Colours greyish-black, pitch- 
black, smoke-grey, and hair-brown. Occurs massive, 
in balls, also in distinet concretions, which’ are stellular 

translucent on the edges, or ue. Affords a grey- 
coloured streak. Brittle, and y frangible. When 
rubbed, it emits a strongly fetid urinous smell, Spe- 
cific gravity 2.653, 2.688, 2.703, John. 

Chemical Characters.—When pounded and boiled in 
water, it gives out’ a hepatic odour, which continues 
but for ashort time. The filtrated water weak 
alkaline properties, and contains a small quantity of a 
muriatic and ‘sulphuric: salt. It-does not t to’ be 
affected by pure alkalies. It dissolves with efferves- 
cence in nitrous and muriatic acids, and leaves behind 
a coal-black or brownish-coloured residuum. 

From Stavern in Norway. 
Constit. Parts —Carbonic acid 41.50 : 

Lime . 53.37 
Oxide of manganese. 0.75 
‘Oxide of iron 1.25 
Oxide of carbon 1.25 
Sulphur. : 0.25 
Alumina . 1.25 
Silica, : 1.25 

zirconia ; 
John, Chem. Laborat. b. ii. s. 246, 

Geognostic and Geographic Situations.—1t occurs in 
balls, varying from the size of a pea to two feet in dia- 
meter, in brown dolomite, at Building Hill near Sun- 
derland. At Stavern in Norway, itappears,to occur 
in transition-rocks ; in alum-slate at Garphytta. in Ne- 
ricke ; in Greenland ; and inthe Russbachthal in Salz- 
burg. 

Third Kind. 
Forratep ok SparryLucuntite, Jameson.—Spa- Foliated 

thiger Lucullan, John. 
External Characters.—Colours yellowish, greyish, 

and greenish-white; also bluish-grey, and greyish and 
velvet black. Occurs. massive, disseminated, in smalb 
granular concretions, and crystallized in acute six-sided 
pyramids.. Internally, alternates from glimmering to 
shining. Fragments generally rhomboi Translu~ 
cent, or translucent on the edges. Semi-hard, approach- 
ing'to soft. Brittle, and. easily frangible. Whew rub~ 
bed, it emits an urinous smell,  Specifie gravity 2.650; 

John, y 
Chemical Characters. —They agree:with those of the 

preceding subspecies: in its solution in acids there re= 
mains a minute black-coloured residuum, 

Constituent. Parts... 
From Moscau. 

Carbonate of Lime, : ‘ 96.50 
Carbonate of Manganese, Magnesia, and. 

Tron, . : : . 1.50 
Oxide of Iron, i" ‘ = 1.00 
Lime, Alumina, Carbon, Silica, & Water, 1.00—100.00 

John, Chem. Laborat. bi iiins, 90: 
Geognostic and Geographic Situations.—It occurs in 

veins, and also in small cotemporaneous, masses, in a 

bed of limestone in. clay-slate, at Andreasberg: in the 

Hartz: in veins of silver-ore. in. hornblende-slate: at 
+ © 

#*\ Werliave copied the above analysis from Dr, John’s work ; yet we do not-see how itis possible that.1 part of limecouldsbe:discover- 

ved along with 149 of carbonate of lime. 
3 

; 
: 



+ also in transition alum-slate in 

Mart, Jemma ety Werner. 
‘This subspecies is divided into two kinds, viz. Earthy 

Marl and Compact Marl. 
First Kind. 

Eaatuy Mart, Jameson.—Mergel Erde, Werner. 
External. Characters.—Colours i yellowish-grey. 

; ae ne mate em pon orev 

rough amare Sle It =a 

; Compact orn InpurateD Mant, Jameson.—Verhar- 
Ceiied’ tetér Mergel, Werser. 
marl. External 

and m blaish-grey. red- 
Sik and in the rents, and marked with den- lelineati : 

peor thse pan ay chalk in the south 
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yellowish-grey, smoke- i 
Sometimes 
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Uses.—Several different kinds of compact marl oc- Oryctogno- 

cur in nature: these are calcareous marl, in which the sy- 
calcareous earth predominates : clay marl, in which the 

and’ aluminous earth is in considerable quantity ; and ferru- 
ginous marl, in which the mass contains a considerable 
intermixture of oxide of iron. The latter kind occurs 
i idal concretions, called septaria or ludi Hel- 
pag ei ea ca mn Rtg and a half 
i broken in a longitudinal direction, 
we observe the interior of the mass intersected by a | i : g 

External Charactere.—Colour intermediate between Bitumi- 
ish-black and brownish-black. Occurs massive, nous mar'- 
frequently contains im I - : : 

streak, Soft, and fee meagre. Rather sectile, and ea- 

t is said to be a carbonate 
lime united with alumina, iron, and bitumen. 

Geognostic Situation.—It occurs in or floetz 
limestone, It frequently contains cu $s minerals, 
ecg en pac pe copper-2l , variegated 

green, and blue . It contains hot ini 
trified fishes, and are said to be most numerous ~ 
in those situations where the strata are basin-shaped. 

H also in Magdeburg It 
is a frequent mineral in Upper and Lower Sax it 
occurs also in Franconia, emia, Bavaria, 
Suabia, Hesse-Cassel, and Switzerland. 
America.—It is said to occur in the Cordilleras of 

South America. . 
Ill. SHort-Axev Limestone, or Dotomite.—Kur- 

iges Kalk-Haloide, Mohs. 
id = 107° 22’. Cleavagerhomboidal. -Hard- 

ness = 4.0,—4.5, sp. gr. = 3.0,—3.2, 
This species contains three subspecies, viz. 1. Do- 

lomite ; 2. Miemite ; 3. Brown Spar. 

First Sussrecies, 

Dotomite, Jameson. ‘ ; 
This su ies is divided into three kinds, viz. Dolomite. 
oe Dolomite, Columnar Dolomite, Compact Do- 

te. 

* Some of the varieties have generally s brown colour, and emit an urinous eméll; these are by some authors considered as Earthy 

+ These tiarly septaria abound in-the Isle of Shepey, in the Medway, and often.contain in their interior globular 
concretions. Similar septaria oceur in Desbydhie, andcin the countyrof Durbam,.ig whi Teter Gurnee m quartz. 

of heavy- 
latter district, 



Oryctogno- 
sy: 

Granular 
Dolomite. 

Brown Do. 
lomite. 

‘containing tremolite, occur in 
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First Kind. 

Granvutar Do.omite, Jameson. 
This is again divided into White and Brown Granu- 

lar Dolomite. 
External Characters.—Colours snow-white, greyish- 

white, and rarely pale ash-grey. Occurs massive ; also 
in small and fine granular distinct concretions, frequent- 
ly so loosely aggregated, that they can be ated by 
mere pressure of the finger. Internally glimmering, 
approaching to glistening, and lustre pearly. Fracture 
in the large imperfect and slaty, in compact varieties 
small splintery, which passes into uneven. Fragments 
indeterminate angular, and blunt-edged. Faintly trans-, 
lucent, or only translucent on the edges, Brittle, and 
easily frangible. 

Chemical and Physical Characters.—It effervesces 
very feebly with acids,—a character which distinguishes 
it from granular limestone. 

St Gothard. 
Const. Paris.—Carbonate of Magnesia, 41,50 

Carbonate of Lime, 52.08 
Oxide of Manganese, 0.25 
Oxide of fron, ; 0.50 
Loss, 2 ‘ 0.75—f00 

Klaproth, Beit. b. iv. s. 209. 
f Tona. 

Carbonic Acid, , r 48.00 
Lime, : > f 81.12 
Magnesia, ‘ 17.06 
Insoluble Matter, 2 reO 

Tennant, Phil. Trans. for 1799. 
Geognostic Situation.—It occurs principally in pri- 

mitive mountains. 
Geographic me MSRM I Op, 2 of dolomite, 

e island of Iona; and 
it is found in many countries on the Continent of Eu- 
rope. 
ducviscnactiamiiek of New-York, with tremolite. 
Asia.—Bengal, with imbedded tremolite ; also in Si- 

beria. 
Uses.—It appears to have been used by ancient 

sculptors in their finest works. 
Observations.—It is named Dolomite, in honour of 

the celebrated French geologist Dolomieu. 

* Brown Dotomite, or MaGwesian LimMgsTone oF 
Tennant. ' 
Tennant, Transactions of Royal Society of London for 

1799.—Thomson, Annals of Philosophy for December 
1814, 

External Characters.—Colours yellowish-grey, yel- 
lowish-brown, and a colour intermediate between ches- 
nut-brown and yellowish-brown ; seldom bluish-grey. 
Occurs massive, and in mmute granular concretions, 
Internally glistening or glimmering, and the lustre be- 
tween pearly and vitreous.. Fracture splintery, and 
sometimes flat conchoidal. Fragments indeterminate 
angular, and rather blunt-edged. Translucent, or 
translucent on the edges. Semihard; is harder than 
caleareous-spar. Is brittle. Specific gravity of the 
crystals, 2.823, Tennant.—2.777, 2.820, Berger.—2.791, 
Thomson. 

Chemical Characters.—It dissolves slowly, and with 
but feeble effervescence, in nitrous acid. 

Building Hill, near Sunderland, 
Const. Parts.—Carbonate of Lime, 56.80 

Carbonate of magnesia, 40.84 
Carbonate of Iron, 0.36 
Insoluble Matter, 2.00—100.00 

Thomson, Annals of Phil, vol, iv. p. 416. 
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Geognostic Situation.—In the north of England it 

occurs in beds of considerable thickness, and great ex« 
tent, and appears to rest on the Newcastle coal-forma- 
‘tion ; but in the Isle of Man, it occurs in a limestone 
which yaa on greg and contains imbedded por- 
tions of quartz, r sand sparry-i 
in be se in Fifeshire.. Ena 

eographic Situation.—It occurs in Nottin hamshire, 
Derbyshire, Northamptonshire, Leignabadice, Nor- 
thumberland, and Durham: also in Ireland, at Portum- 
na in Galway, Ballyshannon in Donnegal, Castle Island, 
near Killarney. 
_ Use.—Like common limestone, it is burnt and made 
into mortar, but it remains much longer caustic than 
quicklime from common limestone ; and this is the 
cause of a very important difference between esian 
and common limestone, with regard to their employ- 
ment in agriculture: Lime, from magnesian limestone, 
is termed hot, and when spread upon land in the same 
roportion as is generally practised with common quick- 
me, greatly impairs the fertility of the soil ; and when 

used in a ter quantity, is said by Mr. Tennant to 
prevent all vegetation. 

Observations.—A flexible variety of Dolomite occurs 
in England. The following account contains all the in- 
formation we possess in regard to it : 

FiexisteE Dotomite, Jameson. 

External Characters.—Colour yellowish-grey, pass- 
ing into cream-yellow. Occurs massive. Is dull. Frac- 
ture earthy in the small, and slaty in the large. Is 
Opaque. Yields readily to the knife, but. with difficulty 
to the nail. In thin plates it is uncommonly flexible. 
Specific gravity, 2.544, Thomson. This is probably 
below the truth, as the stone is porous. __- 

Geographic Situation.—It occurs about three miles 
from Tinmouth Castle. ; 

Observations.—This curious mineral was discovered 
by our intelligent friend Mr. Nicol, Lecturer on Natu- 
ral Philosophy. To that gentleman we are indebted 
for the following particulars in regard to it. He finds, 
that its flexibility is considerably influenced by the 
quantity of water contained in it. When saturated with 
water, it is remarkably flexible; as the evaporation 
goes on, it becomes more and more rigid, until the wa« 
ter be reduced to a certain limit, when the flexibility 
becomes scarcely distinguishable. From this point, 
however, the flexibility gradually increases, as the 
moisture diminishes ; and as soon as the water is com- 
pletely exhaled, it becomes nearly as flexible as it was 
when saturated with that fluid. 

Second Kind. 

Cotumyar Dotomite.—Stinglicher Dolomit, Klap-_ 
roth. 

External Characters.—Colour pale 
Occurs massive, in thin, long, and straight prismatic 
concretions. Has an imperfect cleavage. Fracture un- 
even. Lustre vitreous, inclining to pearly. Breaks in- 
to acicular-shaped fragments. Feebly translucent. Is 
brittle. y 

: From the Mine Tschistagowskoy. 

Const. Parts.—Carbonate of Lime, - 51 
Carbonate of Magnesia, AT 
Carbonated Hydrate of Iron, 1—99 

. Klaproth, Chem. Abhandl. s. 328. 
Geognostic and Geographic Sttuations.—It occurs in 

ish-white, Columvar 

ryctogne. 

sy. 

Flexible 
Dolomite. 

rr ae eon 

Dolomite. 
| 
| 
| 



a 

Compact 
Dolomite. 

l 

I 
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serpentine in the mine Tschistagowskoy, on the ri- 
ver Mjafs, in the Government of Urenberg in Russia. 

om on Third Kind. 
Compact Dotomite, or Guruorrte, Jameson 

Gurhofian, Karsten. 

Miemire, Jameson and Klaproth. 
This subspecies is divided into two kinds, viz. Gra 

First Kind. 

Grawvtar Miemire. 

Dr. Thomson of Naples, who sent specimens 
to Klaproth for analysis. It is named Miemi 

after the place where it was discovered. 

|! ical C; It dissolves slowly, and with 
but feeble in nitrous acid, 

VOL, XIV. PART I. 

Constituent Parts. Lime, . 

2.75—100 

i 1. h, Beit. b. iii. s. 303. 
Geognoslic and Geographic Siiuations.—It occurs in 

cobalt veins that traverse sandstone at Gliicksbrunn in 
at Beska in Servia, on the frontier of 

Tuimp Susspecies. 

Brown-Spar, or Peant-Srar, Jameson. Brauns- Brown- 

pant aS 
path, Werner. 

This species is divided into two kinds, viz, Foliated 
, and Columnar Brown-Spar, 

First Kind. 

Foraten Brown-Spar, Jameson.—Blattriger Braun- 
spath, Werner. 

dom globular, stalactitic, reniform, with tabular and 
— impressions ; also in distinct concretions, 

ich are , and rarely thin and straight la- 
mellar ; y crystallized. Surface of the 

s usually ini , and seldom shining, snenty 
me and sometimes even 

alternates to glistening, v 
ad tae pee Pere one. 

cent on the edges, rarely translucent. 
ible. Specific gravity, 3.0, 32, Muhs. 

Ghuael Ohevinte as hardens, and becomes dark 
brownish-black before the blowpipe ; and effervesces 
feebly with acids. 

Constituent Parts.—Lime, - 
Magnesia . 

' Oxide of Iron, 8.0 
Manganese, > 3.0 
Water, and Carbonic Acid, 26.5 

Berthier, Journ. des Mines, No. 103. p. 73. 
ic Situation.—\t occurs, along with galena, 

and ores of lead, in the lead mines of Hills 
and Wanlockhead in Lanarkshire; in the mines of 
Cumberland, Northumberland, and Derbyshire. 

Second Kind. 

43.0 
10.0 

Foliated 
brown-spar, 

Cotumnar Brown-Srar, Jameson. Stanglicher Columnar 
Braunspath, Klaproth. : 

External Characters. 

Carbonate of Iron, f 
Carbonate of Manganese, 2.00 
Water, $ d 5.00 

98.00 

Klaproth, Beit, b. iv. s. 203. 
SR 
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Geographic Situelion.—t\t is found at the mine nam- 

ed Segen Gottes at Gersdorf in Saxony ; and in that of 
Valenciana at Guanauxuato in Mexico. 

IV. Ruoms-spar, Jameson. Langaxiges Kalk-Ha- 
loid, Mohs. 

Rhomboid=106° 15’ Cleavage rhomboidal. Hard- 
Sp. gravity=2.8, 3.2. ° 

Oryctogno- 
sy. 

ness=3.5—4.0. 
External Characters.—Colours white, grey, and yel- 

low. Occurs massive, and disseminated ; and crystal- 
lized in rhomboids, in which the obtuse angle is 106° 
15° These rhomboids are sometimes rounded or trun- 
cated on the edges. Crystals middle-sized and small ; 
the surface is sometimes smooth, sometimes rough, and 
either shining or glimmering. Internally the lustre is 
splendent, between vitreous and pearly. Fracture im- 
perfect conchoidal. Fragments rhomboidal. Easily 
frangible and brittle. 

Chemical Characters._Before the blowpipe it is in- 
fusible, without addition: even when pounded it ef- 
fervesces but feebly ; and dissolves slowly in muriatic 
acid. 

Constit. Parts.—Carbonate of Lime 56.60 
Carbonate of Magnesia 42.00 —98.60 

Orby another result; Carbonate of Lime 56.2 
Carbonate of Magnesia 43.5 —98.9 

With atraee of Manganese and Iron, Murray”. 
Geognostic Situation.—It oecurs imbedded. in chlorite 

slate, -talc-slate, limestone, and serpentine ; in the salt 
formation, where it is imbedded in anhydrite and gyp- 
sum; in drusy cavities in compact dolomite, and in 
metalliferous veins. ! 

Geographic Situation.—It occurs imbedded” in 
chlorite-slate on the banks of Loch Lomond ; in a 
vein in transition rocks, along with galena, blende, 
copper-pyrites, and calcareous-spar, near Newton- 
Stewart in Galloway; in compact dolomite in the Isle 
of Man and the north of England. 

Orvrr Il. BARYTE. 

No metallic lustre. Colour rarely changed in the 
streak ; if orange-yellow, the specific gravity is 6, and 
more. Hardness ranges from 2.5 to 5. Sp. gravity 
ranges from 3.3 to 7.2. If the specific gravity be less 
than 3.6, and the hardness 5, the cleavage is di-pris- 
matic, 

Order Il. 
Baryts. 

Genus I._RED MANGANESE. 

One axis. Cleavage rhomboidal. Hardness=3.5, 
4.5. Sp. gr.=3.3, 3.9. 

This genus contains one species, viz. Romboidal Red 
Manganese. 

1. RuomsorpaAt Rep ManaaneseE, Jameson.—Lan- 
gaxiger Flintz-Baryt, Mohs. 
Rhomboid= Cleavage rhomboidal. Hardness 

=3.5. Sp. gravity=3.3, 3.6. 
This species is divided into three subspecies, viz. 1. 

Foliated rhomboidal red manganese, 2, Fibrous rhom- 
boidal red manganese, and 3. Compact rhomboidal red 
manganese. 

Rep Mayn- 
GANESE, 

First Sussprcigs. 

: Fouratep Ruompoiwat Rep Mancanese, Jameson. 

ao _ External Characters.—Colour bright rose-red, slighthy 
manganese. inclining to flesh-red, Occurs massive, disseminated, 

small reniform, globular, with tabular and rhomboidal 
impressions, aud in granular distinct concretions. In- 
ternally shining, inclining sometimes to glistening, 

Foliated 

* The above analysis was communicated tous by the late Dr. Murray. 
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sometimes to splendent, and the lustre pearly. Frage Oryctogno- 
ments indeterminate angular, and rather sharp-edged, _  *¥-__ 
or rhomboidal. Generally translucent on the edges; “"Y™™" 
in some rare varieties translucent. Brittle, and rather 
easily frangible, ARM eet 

Chemical Character._Before the blowpipe, without 
addition, it first becomes dark brown, and then melts 
into a dark reddish-brown bead. 

Const. Parts. Oxide of Manganese —_ 52.60 
Silica | 3 89.60 
Oxide of iron 6 4,60 
Lime : : 1.50 
Volatile ingredients. __ 2.75—101.5 

Berzelius, in Afh. i, Fys. och. Min. i. 110.- 
Couns and Geographic Situations.—It occurs in 

beds of specular iron-ore and magnetic iron-ore, along 
with compact garnet and coc pe aa in the gneiss 
hills at Langbanshytta, in Wermeland in Sweden ; also 
at Catharinenburg in Siberia, and in Saxony.. 

Uses.—The Siberian varieties are cut and polished, 
and worn as ornamental stones. \ 

ie be Seconp Sussrecies. 
Finrovs RuomBorpAL Rep MANGANESE, Jameson. Fibrous § 
External Characters.—Colours rose-red and flesh-red, thomboidal 

inclining ‘to grey and brown. Occurs massive, and in ‘ed manga- 
prismatic fibrous concretions, which are straight, scopi- "°°* 
form and stellular. Internally glistening and pearly. 
ve splintery-and wedge-shaped. Feebly trans- 
ucent. : “ 

Geognoslic and Geographic Situations—It occurs in 
veins in primitive and transition rocks. It is a rare” 
mineral, and is principally found at Kapnik in Tran- 
sylvania, and at Schemnitz in Hungary. 

Turrp SUBSPECIES. s 
Comract Ruomsorpa Rep Mancanese, Jameson. Compact 
External Characters.—Its principal colour is rhomboidal 

rose-red, which sometimes passes into dark reddish- ted manga- 
white.’ Occurs massive, disseminated, and sometimes "¢s¢ 
imperfectly reniform, Internally dull or glimmering. | 
Fracture even sometimes inclining tosplintery. Frag- 
ments indeterminate angular, and rather sharp-edged. 
Brittle, and easily frangible. } 

Chemical Characters.—It is infusible before the blow- 
pipe, but becomes black by ignition. 

Siberia. 

Constituent Parts. Oxide of Manganese 61 
Silica ’ 30 
Oxide of iron 5 
Alumina : 298 

Lampadius, in Pract. Chem. Abh. b. ii. s. 209. 
Geognostic and Geographic. Situations.—It occurs at 

Kapnik in Transylvania ; at Langbanshytta, in Werme- 
land in Sweden ; and Catharinenburg in Siberia. 

Genus. I._SPARRY IRON. 
Korzaxicer Frixz Banyt, Mohs.—Spathisenstein, 

Werner. Fer oxydé carbonatée, Haiiy. 

One axis. Cleavage rhomboidal. Hardness=3.5, 
4.6. sp. gr.=3.6, 3.9. Ysera 

This genus contains one species, viz. Common Sparry 
iron. ; ort 

1. Comun Sparry Iron, Jameson.__Spatheisenstein, Common. 

Werner. Fer oxydé carbonatée, Haiiy. an sparry iron, 

Rhomboid=1079, The most perfect cleavage is in the 

direction of the planes of the primitive rhomboid ;, the 

least perfect in the direction of the planes of a flat 

Srarry 
‘Inow. 
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Oryetogno. id. Hardness= Spec. gravity=3. Geographi Situation.—Europe-—It occurs in small Oryetogno- 

sy- emis | Sie =r 7 chen ‘ rat in different places in England, Scotland, and 
Eterm ‘Characters.—Colours yellow, white, brown, ena tat vary abundant in Hessia, Carinthia, and 

; Occurs massive, disseminated, with other countries on the continent of Europe. ; 

eeiiereections; also in granular olen camaiaee: Uses.—It affords an iron which is excellently suited 

ind cryaallized. The following are some of its prin- for steel making. The black variety is said to afford 
cipal izations : <=, the best kind of iron. 

rete Pionitive chentboid: Ls Genus III. CALAMINE *. 

a. Perfect, with straight or spherical convex lateral Zink-Baryt, Mohs. 

‘. faces. p One and three axes. Cleavage di-prismatic ; rhom- Catasune- 

2 Temmentet Coe anees boidal. If rhomboidal, = 4.2 and more. Hardness = 
. Truncated on the terminal edges. 5.0 . = 3.3,—4.5. 

vi a Rounded off on the apices and edges. Thi sifech contains two ies, viz. 1. Prismatic 
‘ When the ecm Neen in the variety 1-c. Calamine ; and, 2. Rhomboidel Calamine. : 

pe = ae ae original planes disap- ——y_- Prismatic Cavamine, or Exectric Cavamine, Prismatic 

A buill fatter rhomboid. Oras H. on a 2. A sti , Haiiy. 
From the variety 1. d. there arises ertical prism = 99° 56'. Horizontal prism in the 

3. The spherical lenticular form. direction of the diagonal, = 120°. ICleavage th 
From the rhomboid with curved faces there is same, Hardness = 5.0. Sp. gr. =3.3, 3.6. 
a ae External Characters. —Most common oheae Se 

4. saddle-shaped and yellow ; it also occurs green, , yellow, 
We sometimes observe the primitive form arranged ae Has sometimes a curved ieiced aalnen ial 
in rows, so as to form an 4 neation. Occurs massive, disseminated, in crusts, sta- 

fonaiy in druses. Planes ofthe lensde- 1. Six_sided 2. Flat six-sided prism, bevelled 
drusy, but of all the other forms y smooth; on the termi es ; the bevelling set on the: 

and the lustre varies from splendent, thro shining to pyoader lateral This prism is sometimes so flat, 

einings Internally glistening, sometimes thar ios a like a longish rectangular four-sided 

i ing, and the lustre is Je four-sided pyramid, sometimes perfect, sometimes 

7 P flised. actu ia wrncties Sraiscatiod oo the summits. 4, Acute double four-sided 

cated. 
compact. Generally translucent on edges, also s small ; either solitary or scopiforml 
translucent ; but the black varieties are opaque. The a hy men the Sulees alternates Prone glistening 
re varieties afford a white, the darker varicties a yel- to dull, and lustre pearly, inclining to adamantine. 

ish-brown streak. It isnot particularly brittle,and Fracture small and fine-grained uneven. Alternates 

green colour. ee Steinheim. strongly electric. 
Constituent Parts. Oxide of iron 68.75 Chemical Characters.—It loses, according to Pelle- 

Carbonic acid 34.00 tier, about 12 per cent. by ignition ; it is soluble in mu- 
pases ha emeryanay one riatic acid without effervescence ; and the solution ge- 

. latinises on cooling: Los, _1.25—-100.00 es Rezbanya. 
Klaproth, in Magaz. Natf. Fr. b. v. 8. 385. Constituent Parts —Oxide of Zinc, _ 68.30 

ie Situation —It occurs in veins in granite, Silica, F 25.00 
on, mica-slate, clay-slate, and grey-wacke, and in Water, ~ 4.40—97.70 

it is associated with ores of cobalt, silver, Smithson, in Phil. Trans. Part i. for 1803, 
iy wich uent- 2 tic Situation—It occurs in smal) yaad 

copper ore, lron-pyrites, metalliferous veins, along with ores o! 
Sateen veins it is vith lead, in grey-wacke, areas and clay-slate ; 

and but most frequently im secondary or floetz limestone, 
most extensive formations of this mi. in imbedded masses, and irregular beds. 

neral are in limestone, by some referred to primitive, Geographic Situation.—It occurs in the lead-mines at 
by others to secondary rocks, in which it is arranged Wan! ; also in Leicestershire and Flintshire, 
in thick beds. It also occurs filling up amygdaloidal and in several countries on the Continents of Europe 
cavities in trap rocks. and Asia. 

* Agricola says, thet eM the codmia (ealamine) in the furnace, attaches itelf to the izon bars in forms like a reed, (calamus) it was 
namd Calamine. . 

3 
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Oryetogoo- 2, Rirowborbat CaLaminr, Jameson—Galmei, Wer- 

sy. ner. Rhomboedrischer Zink-Baryt, Mohs. 
Rhomboid about 110°. Clea in the direction of 

ers Ea planee of the rhomboid. Ha = 5.0. Sp. gr. 

mee eis “species is divided \itite’ Three Mubspediée, ‘viz. 
Sparry Rhomboidal Calamine, Compact Rhomboidal 
Calamine, and Earthy Rhomboidal Calamine. 

First Supspecres, 

Sparry Sparry Ruomsorpan Caramine, Jameson.—Spathi- 
vhouboidal ger Galmei, Karsten. 
calamine. ~ External Chatacters.—Colours white, grey, green, and 

brown. Occurs massive, botryoidal, reniform, stalac- 
titic. tabular, cellular ; also in distinct concretions, 
which are prismatic, granular, and curved lamellar; and 
sometimes crystallized. Internally shining and pearly. 
Fragments rhomboidal. Alternates from semitranspa- 
rent to opaque. ' 

Chemical Characters.—It dissolves with effervescence 
in muriatic acid ; it is infusible ; loses about 34 per cent. 
by ignition. 

‘Constituent Parts. 
: ; Derbyshire. Somersetshire. 

Oxide of Zinc, é 65.2 64.8 
Carbonic Acid, 34 4—100 35.2—100 

Smithson, in Phil. Trans, Part i. for 1803. 

Seconp Supsrecies. 

Compact RaompoipaL CaraminE, Jaimeson.—Ge- 
€ompact . . 
yhomboidal Meiner Galmei, Karsten. 

External Characters.—Colours grey, yellow, and yel- 
owish-brown. Occurs massive, disseminated, corroded, 
reniform, stalactitic, and cellular; also in contentric 
curved lamellar concretions. Karely in supposititious 
crystals, or incrusting other crystals. Internally dull, 
or very feebly glimmering and resinous. Fracture 
coarse-grained uneven, fine splintery, even, and flat con~ 
choidal. Opaque, or feebly translucent on the edges 

Chemical Characters.—The same as ‘in the preceding 
subspecies. 

calamine. 

Turd Stsspectes. 

" Eartuy Ruompoipa CaLamine, Jameson.—Zink- 
arthy bluthe. K; 

rhomboidal uthe, Aarsten. 

ealamine. © External Characters—Colour white, sometimes with a 
yellowish-brownish exterior Occurs massive, dissemi- 
nated, botryoidal, flat, reniform, and with impressions. 
Internally dull. Fracture fine earthy. Opaque. Yields 
to the nail. Adheres to the tongue. 

Chemical Characters.—The same as in the first sub- 
species. 

Bleiberg in Carinthia. 
Constituent Parts.—Oxide of Zine, 71.4 

Carbonic Acid, 13.5 
Water, 15.1—100.0 

_ Smithson, in Phil. Trans. Part 1. for 1803. 
Geognostic Situation of the Specics.—\t occurs in 

beds, nests, filling up or lining ie in transition 
limestone, and in secondary or floetz limestone, and 
conglomerate rock ; also in veins. 

Ger graphic Situation of the Species —Europe.—It oc- 
curs in the Mendip Hills, at Shipham, near Cross, So- 
mersetshire ; at Allonhead in Durham ; at Holy well, 
and elsewhere in Flintshire ; and in Derbyshire. 

* The name Tungsten was given to this mineral by the Swedes, on account of its great weight. ; : 
gave the name Scheele to this genus, in fie ar Gs illustrious chemist Scheele, who discovered the peculiar metal whieh 

@ 
+ Werner 

characterises it. 

MINERALOGY. 
Uses.— Both yee and #homboidal calamine, Oryctogno- 

when purified and roasted, are used for the fabrication sy: _ 
of brass which is a compound of zinc and copper ; and 
the pure metal is also employed for a variety of other 
purpuses, 

Tunc- 
STEN. 

Gesus IV. TUNGSTEN ”*, or SCHEELIUM t. 

Scheel Baryt, Mvhs. 

One axis. Cleavage pyramidal. Hardness = 4.0— Tungsten 
4.5. Sp. gr. = 6.0—6.1. or Schee- 

This genus contains one species, viz. Pyramidal !¢™- 
Tungsten. 

1, Pyramipat Tunasren, Jameson—Pyramidaler 
gcheel-Baryt, Mohs. Schwerstein, Werner. 

Pyramid = 107° 26’—113° 36’. The most distinct Pyramidal — 
cleavage is that parallel’ with the planes of ‘the tungsten 
primitive pyramid ; another less distinct in which the 
planes are parallel with the sides of an acute pyramid, 
(100° 8’; 130° 20’); and-a third, the Jeast distinct, 
pareliel with the common base of the pyramid. 

External Characters.—W hite is the principal colour of 
thismineral. The following varieties of colour also some 
times occur, viz. brown, which somstimes inclines to 
orange-yellow and hyacinth-red. Occurs massive, dis« 
seminated, also in distinct concretions, which are gra- 
nular, seldomer wedge-shaped prismatic, and these 
latter traversed by others which are curved lamellar. 
Sometimes crystallized. The following are the second~ 
ary forms : 2 

1. The primitive figure, in which the angles of the 
common base are flatly bevelled, and the bevelling 
planes set on the lateral edges. 2. Very acute double 
four-sided pyramid, in which the lateral planes. of the 
one are set on the lateral planes of the other. 3. Flat 
double four-sided pyramid. 

Crystals middle-sized, small and very small; they 
are always superimposed, sometimes in single crystals, 
sometimes in druses. Lateral planes of the crystals 
generally smooth ; planes of the first pyramids slightly 
streaked ; shining and splendent; lustre inclines to 
adamantine. Internally shining, lustre resinous, some- 
times inclining to adamantine. Fracture coarse, or small- 
grained uneven, passing into imperfect conchoidal. 
Fragments indeterminate angular, rather blunt-edged. 
More or less translucent, seldom semitransparent. Ra« 
ther brittle, easily frangible. ate 
Chemical Characters.—It crackles before the blowpipe 

and becomes opaque, but does not melt ; with borax it 
forms a transparent or opaque white glass, according 
to the proportions of each. 

. Cornwall. 

Constit. Parts. —Oxide of Tungsten 75.°5 
Lime, . * 18.70 
Silica, “* 1.56 
Oxide of ‘ron, 1.25 
Oxide of Manganese, 0.75—97.45 

Geognostic Situation. —It occurs along with tinstone, 
oe iron-ore, and brown iron-ore, in primitive 
rocks. 

Geographic Situation.—It occurs along w'th wolfram 
and tin-ore at Pengilly in Breage in Cornwall : at Bisp- 
berg in Sweden, ina bed of magneuc iron-ore. 
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Di-prisms- 1. _Di-Parsmatic Baryte, or StronTIANITE, Jame- 
tic baryte. son——Diprismatischer Hal-Baryt, Mohs, Strontian, 

Rhomboi- 
dat baryt. Rhomboedrischer Hal- Mohs. 

Werner. : 
Vertical prism = 117° 19’. Horizontal in the Rete i eee 
direction of the planes of both prisms. Hardness = 3.5. 
Sp. gravity = 9.6 — 3.8. 

External Characters —Colour pale 
which sometimes inclines to 

i are scopift 
brews, and crystallized. The 

Saeleesiiry fs Dare the fallowi ures ow 
Bikd petins’ eonnlly'ckeaianel with 
are set on the lateral | 

itive form is an 
on the extremities. 

: 1. Acicular six- 
six which 

Hope, 

Strontian in Argyleshire, in veins that traverse gneiss, 
along with galena or lead-glance, heavy-spar, and cal- 

2. Reompompat BARYTE, or WiTHERITE, Jameson. 
Witherit, Werner. 

Rhombeid—91° $4’. isti i 
that ith the 

a. 
5. Acntely acuminated on the extremities with six 

planes, which are set on the lateral 
Pee erred pyrennid in, mls Ae er 

of the other, mcg 
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Translucent, rarely Oryctogne. indeterminate angular. 
a Brittle allan cen yr sy- 

ical Ciraracters.—Before the blowpipe it decre. ““Y™™"” 
pitates ightly, and melts readily into a white enamel ; 
Dyapedans 2 With effervescence, in diluted muriatic or 

Constit. Parts. Carbonate of 96.3 
of Strontian 1.1 

Sulphate of Barytes, 0.9 

Alumina, and Oxide of 
Iron k 6.25—99.05 

Aikin, Geol. Tr. v. iv, part ii, p. 442. 
Geognostic and ic Sitvations—I\t occurs in 

Cumberland and , in lead veins that traverse a 
secondary limestone, which rests on red sandstone, and 
in these it is associated with coralloidal arragonite, 
brown spar, earthy fluor spar, heavy spar, and galena 
or lead-glance, white lead spar, green lead 

8. Paismatic Baryre, or Heavy spar. Jameson. Prismatie 
i Hal Mohs. 

Prism=101° 53’. The most distinct cleavage is that 
1 with the terminal planes of the obliqu 

sided prism ; less perfect are those parallel with the 
lateral planes of the prism. Hardness=3.0, 3.5 Sp. 
gravity=4.!, 46. 
1s peer tepeg ind nine rie we tere se ha 

Earthy Heavy , 2. Compact Heavy , 3. Granu- 
lr Heavy ser, 4. Curved Lamellar sa spar, 5. 
Straight Heavy spar, 6. Fibrous Heavy spar, 
7. Radiated Heavy spar, 8. Columnar Heavy spar, and, 
9. Prismatic Heavy spar. 

, Werner, *tyte 

Eartay neavy span, Jameson. Schwerspath Erde, Earthy 
Werner. 

External Characters.—Colours yellowish and reddish 
white. Of friable consistence, an consists of feebly 
immering, nearly dull, particles, which are interme- 

between pa, Bye dusty, soil feebly, and are 
loose, or but feebly i generally Feels meagre, 

and rather Specific gravity, 4.0. j 
Constituent 's.—it is sul of 
Geognostic and Geographic Stluations—\t oceurs in 

cavities in veins of heavy spar, in Staffordshire 
and Derbyshire ; at Freyberg in Saxony ; Ri 
in Hessia ; and Mies in Bohemia. 

Seconp Supsrecies. 

heavy spar. 

Compact ueavy spar, Jameson. Dichter Schwer- Compact 

i . Fragments indetermi- 
nate angular, and blu Ppa re aie ror 
on the edges. Rather ; y frangible. Sp. 
gravity, 4.84. 

Geognostic and Geographic Situations.—It is found in 
the mines of Staflordchite and Derbyshire, where it is 
named Cawk, 

5 

heavy spar: 



Oryctogno- 

Granular 
Heavy- 
Spar. 

Curved 
Lamellar 
Heavy- 

Spar. 

Straight 
Lamelar 

Heavy- 

Spar. 

Fresh 

Straight 

Lamellar 
Heavy- 
Spar. 
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TuirD SUBSPECIES. 

Grawutar Heavy-Spar, Jameson——Kéimiger 
Schwerspath, Werner. 

External Characters.—Colours white, and sometimes 

ash-grey. Occasionally spotted brown and yellow on 

the surface. Occurs massive, and in fine granular con- 

cretions, which are sometimes so minute as scarcely 

to be discernible. Internally glistening, approaching 

to shining, and pearly. Fragments indeterminate an- 

gular, and blunt-edged. Feebly translucent. Soft. 

Rather brittle, and easily frangible. Specific gravity, 

4.300, Klaproth. 
Constituent Parts. Sulphate of Barytes, 90 

Silica, . F 10_.100 

Geognostic Situation.—Occurs principally in beds, 

along with galena, blende, copper-pyrites, and iron- 

pyrites. 
Geographic Situation.—It occurs in beds, along with 

galena, blende, copper-pytites, and iron-pyrites,. at 

Peggau in Stiria; also in the Hartz, in beds, along 

with copper and iron pyrites, galena, and blende. 

Fourtu SuBsPECIEs. 

Curvep Lamectar Heavy-Srar, Jameson.—— 

Krummschaaliger Schwerspath, Werner. 

External Characlers.—Principal colours white, grey, 

and red, Sometimes several colours occur together, 

and arranged in broad stripes. Generally occurs mas- 

sive, more frequently reniform, and long globular, 

with a drusy surface; the drusy surface is formed of 

very small, thin, and longish four-sided tables; also 

in reniform curved lamellar concretions, which are fre 

quently floriform, and these are again composed. of 

prismatic concretions. It is rarely marked with cubi- 

cal impressions. _ Internally intermediate between 

shining and glistening, and the lustre pearly, inclining 

to resinous. Fracture curved foliated, which some- 

times inclinés to splintery, and thus approaches to the 

compact subspecies. Fragments indeterminate angu- 

lar, and rather blunt-edged. Translucent on the edges. 

Brittle, and easily frangible. Specific gravity, 4.307, 

Breithaupt. 
Geognostic and Geographic Silualions.—It is one of 

the most common subspecies of heavy-spar. In Scot- 

land, it oceurs in trap and sandstone rocks: in Derby- 

shire, it occurs in secondary limestone: it characterises 

a particular venigenous formation at Freyberg in Sax- 

ony, where it is associated with radiated pyrites, ar- 

gentiferous galena, brown blende, calcareous-spar, and 

fluor-spar. It occurs in Sweden, Carinthia, and other 

countries. 

Firtu SupsPecies- 

Srraicut Lamencar Heavy-SpPar. 

It is divided into three kinds, viz. Fresh Straight 

Lamellar Heavy-Spar, Disintegrated Straight Lamellar 

Heavy-Spar, and Fetid Straight Eanaliae Heavy- 

Spar. 

First Kind. 

Fresu Straicnt Lamettar Heavy-Spar, Jame- 
son.—Geradschaaliger Schwerspath, Werner. 

External Characters. Colours white, grey, black, 
blue, green, yellow, red, and brown. Occurs gene- 

MINERALOGY. 
rally massive 5 also in distinct concretions, which are Ory 
straight and thin lamellar; and again collected in- _ 9 
to others which are coarse granular ; and also-crys- 
tallized. The following are the secondary figures it . 
exhibits : 

1. Rectangular four-sided table. 2. Oblique four- 
sided table. 3. Longish six-sided table. 4. Eight- 
sided table. 

Crystals vary in size, from large to small; and rest 
on one another, or intersect one another. Externally 
ea are smooth and splendent; internally shining 
and splendent, and the lustre intermediate between 
resinous and pearly. Fragments tabular and rhomboi- 
dal. Translucent, or transparent, and refracts double. 
Brittle, and easily frangible. 

‘Chemical Characters.—It decrepitates briskly before 
the blowpipe, and, by continuance of the heat, melts 
into a hard white enamel. 

Constituent Parts. Sulphate of Barytes, 97.60 
Sulphate of Strontian, 0.85 
Water, . rs 0.10 
Oxide of Iron, 0.80 
Alumina, : 0.05 

Klaproth, Beit, b. ii. s. 78. 
Geogriostic Situation, It is found almost always in 

veins, which occur in granite, gneiss, mica-slate, clay- 
slate, greywacke, limestone, and sandstone. It is often 
accompanied with ores, particularly the’ flesh-red va-« 

riety, and these are, native silver, silver-glance or sul< 

phuretted silver, copper-pyrites, lead-glance, white 
cobalt-ore, light red-silver, native arsenic, earthy co- 

balt, cobalt-bloom or red cobalt, antimony, and manga- 
nese, It occurs sometimes in beds, and encrusting the 
walls of drusy cavities. 

Geographic Situation.—In this island, it occurs in 
veins in different primitive and transition rocks, and 
also in secondary limestone, sandstone, and trap. 

Beautiful crystallized varieties are found in the lead 

mines of Cumberland, Durham, and Westmoreland. 

Second Kind. 

Distntecratep Srraiaut LaMELLAR HEAVY-SPAR; pisinte- _ 
Jameson.—Mulmicher oder murber geradschaaliger.— gratea _ 

Schwerspath, Werner. - Straight 

External Charactere—Colour white. Occurs mas- Seri 
sive. Glistening aad pearly. Opaque, or faintly trans- Spar. 

lucent on the edges. Very easily frangible. Other 
characters same as the preceding. ; aa 

Geognostic and Geographic Situations.—It was for- 
merly met with in considerable quantity at Freyberg 

in Saxony, in a mixture of galena, blende, and iron- 

pyrites. > 

Third Kind. 

Ferry Srraigut Lametrar Heavy-Spar, or Hee Petia 
PATITE, Jameson. Straight 

External Characters.—Colours white, grey, and black. oe 
Occurs massive, disseminated, and in globular or el- Spee al 

liptical pieces, from an inch to a foot and upwards in Hepatite. 
diameter ; also in lamellar concretions, which are ge- 
nerally straight, sometimes curved and floriform ; 

sometimes there is a tendency to wedge-shaped and 
radiated concretions. Externally feebly glimmering ; 
internally shining, and intermediate between pear 
and resinous. Fragments indeterminate angular, an 
blunt-edged. Opaque, or translucent on the edges. 
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Dryetogno. Nearly as hard as straight lamellar heavy-spar. Af-  Conctituent Parls—-Barytes,  * 68,00 Oryetogno- 
ee SY ‘eau i red streak, Xie ; Sulphuric Acid, 83.00 sy: 
te Eyawonierd— 3 burns white before the. eg bec 3.10 

ipe ; when rubbed or heated, gives out a ide of Iron, 1.50 

Se eagiMert Salptaes of aie 3 SIE vests a sear 7 ituent ulp "85.25 
Carbon os 0.50 - Lampadius. 
Sulphate of Lime, 6.00 Geognostic and Geographic Situations.—It was for- 
Oxide of Iron, 5.00 merly found in the viet ot Lorenzgegentrum, near 

- Alumina, 1.00 Freyberg in Saxony, along with ores of different kinds, 
Loss, including Moisture and also fluor-spar, quartz, and straight and curved 

and Sulphur, 2.25 lamellar heavy-spar. 

, Klaproth, Beit. b. v niger ss Nintu Susspecies. 

ic and Geographic Steaisas— it occurs Prismatic Heavy-Spar, Jameson. Saulenspath, “a rismatic 
at Buxton in Derbyshire; at Kongsberg, and Andra. Werner. mre 
rum in Norway. | Exernal Characters. Principal colours grey, white, 

Sixtu Scpspecies, ish olive-green, flesh-red, and indigo-blue. Sel- 
, BusousElaavy-Sean, Ji Fasriger Sch occurs massive, or in angulo-granular and_pro- 

weavy-spar. path, Werner. 

_ External Characters.—Colour pale-yellowish, and 
wood-brown, which sometimes passes into yellowish- 

. Occurs massive and reniform; also in distinct 
concretions, which are scopiform prismatic or fibrous, 

cue and wedge-shaped. Translucent 

_ Sopaee gravity, 4.080, Klaproth.—+4.239, Noegge- 

Constit. Parts.—Sulphate of Barytes, 0 
Trace of Tron. 96 —99.0 

Geogrostic and ‘ 
Klaproth, Beit. b. iii. s. 288 

* Ps © Siluations.—Found at 
Neu-Leiningen in the Palatinate ; elso in an ironstone 
mine in clay-slate, at Chaud-Fontaine, near Luttich, 
fa gee Cesta daperttnane; aed at Miess in Bohemia, 

Seventu Sunspecies. 
Raprateo Heavy-Spar, orn Botoonese Spar, 

Jamescn.— , Werner. 

E1outn Sunaspecies. 

Coromwan Heavy-Spar, Jameson. Stangenspath, 
Werner. 

Characters.—Colours yellowish, greyish, 
Occurs crystallized, in acicular 

, which are always columnar- 

'y invested with irun-ochre, but when anaciiea: 
ling and pearly. Cleavage the same as that of 

. Fragments indeterminate angu- 
sharp-edged. Tranducent. Specific 

miscuous prismatic concretions, erally crystallized, 

Bie rapt, ca 1. Slightly obhi our-si ism, acutel 
bevelled on the extremities, and the bevelling areesid 
set on the acuter lateral edges. 2. Oblique four-sided 
prism, rather acutely acuminated on the extremities 
pis Se planes, which are set on ipa, poms edges. 
$. Unequiangular six-sided prism, with two o 
site acuter lateral edges, and with the same ieeniod 
bevelment and geuminations as in figures 1 and 2. 
4. Flat double four-sided pyramid, in which the late. 
ral planes of the one are set on the lateral planes of the 

Crystals middle-sized and small, and generall 
miscuously Surface of crystals splendent, 
and lateral pomreredy sreaed gpepaly 
shining or and lustre s ining to 
resinous. # cee otis Prarie nt say to Ph grams 
rent. Specific gravity 4.471, Breithaupt. 

Geognostic Situation—Occurs in veins, along with 
fluor. , and ores of silver and cobalt; in gneiss, 
mica-slate, and other primitive rocks. It is rare in 
clay-slate, and very rare in secon rocks, 
Gzographi Situation.—Occurs at Kongsberg in Nor- 

ies in Bohemia; and Freyberg, Marienberg, way ; 
and Ehrenfriedersdorf, in Saxony ; Roya in Auvergne. 

4. Axirranorste Baryte, on Cerestine, Jameson. Axifrangi- 
—Ax Hal-Baryt, Mohs. Zolestin, Werner, ble baryte, 

Prism = 104° 48’. The most distinct cleavage is ot Celes- 
that at right angles to the axis of the prism ; another “"*- 
less distinct cleavage is parallel with the lateral 
of the prism. Ffardiiese = 3.0— 3.3. Sp. gravity = 
3.6 — 4.0. 

This is divided into five subspecies, viz. Fos 
liated ine, Prismatic Celestine, Fibrous Celestine, 
Radiated Celestine, and Fine Granular Celestine. 

x First Scespecres. 

Fouaten CELestine, Jameson.—Bilattricher Celes- Foliated 
tin, Karsten. Zolestin, Werner. 

External Characters, —Its colours are milk-white, 
blue, and red. Occurs massive; also in lamellar dis- 
tinct concretions, which are generally straight, - or 
slightly curved, and in which the surfaces are smooth 
and shining ; and crystallized in the following figures : 
1. Rectangular four-sided table, in which the terminal 
planes are bevelled, and the lateral planes are truncated. 
2. Rectangular four-sided table, bevelled on the termi- 
nal edges. Crystals are middle-sized and small, and 

Celestine. 
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Oryetogno- frequently rest on each other, or intersect each. other. 

sy. 

Prismatic 
celestine. 

Externally shining and splendent; internally shining 
and pearly, inclining to vitreous. Fracture uneven. 
Fragments rhomboidal, or indeterminate angular, and 
rather sharp-edged. Is translucent, semi-transparent, 
or transparent. Is rather sectile, and very easily fran- 
ible. 

. Chemical Characters.—\t melts before the blowpipe 
into a white friable enamel, without very sensibly 
tinging the flame: after a short exposure to heat it be- 
comes opaque, and has then acquired a somewhat caus- 
tic acrid flavour, very different from that of sulpburet- 
ted hydrogen, which heavy-spar acquires in similar 
circumstances. These characters apply also to the 
other subspecies, : 

Constituent Paris. 
Strontian and Sulphuric Acid. 97.601 
Sulphate of Barytes  . 3 ‘ 00.975 
Silica . : é “ ° 00.107 
Oxide of Iren, and intermixed Hy- 

drate of Iron . : ‘ 00.646 
Water ‘ . ‘ § ‘ 

Siromeyer, in Got. Gel. Anz. 1812, 22. 114. 
Geognostic and Geographic Situations.—Occurs in 

trap-tuff in the Calton Hit at Edinburgh *, and in red 
sandstone at Inverness. Is ya along with some 
of the other subspecies at Aust Passage, and elsewhere 
in the neighbourhood of Bristol, and in the islands in 
the Bristol Channel, particularly in Barry Island, on 
the coast of Glamorganshire ; also in amygdaloid at 
Bechely, in Glocestershire + ; and it has been found on 
the banks of the Nidd, near Knaresborough, York- 
shire. 

Seconp SuBsPECIES. 

Prismatic CELEstin£, Jameson. — Saulenformiger 
Zolestin, Werner. 

External Characters.--Colours white and blue. Oc- 
“eurs massive, also in distinct concretions, which are 
thick, straight, and wedge-shaped prismatic ; but most 
frequently crystallized. The following are the most 
frequent crystallizations: 1, Long oblique four-sided 
prism, flatly bevelled on the extremities, the bevelling 
planes set on the obtuse lateral edges. Sometimes the 
angles between the bevelling and lateral planes are 
more or less deeply truncated, and thus form a four- 
planed acumination, in which the acuminating planes 
are set on the lateral edge. 8. Sometimes the acute 
edges of the preceding figure are truncated, and thus a 
six-sided prism is formed, Crystals middle-sized, and 
scopiformly aggregated, under an acute angle, and 
forming druses. Externally smooth, splendent, and 
resinous, Internally glistening and pearly, inclining 
to resinous. Cleavage the same as in the foliated sub- 
species. Fracture uneven. Fragments wedge-shaped 
and indeterminate angular. Is translucent, or transpa- 
rent. In other characters it agrees with the preceding 
subspecies. 

Constituent Parts.—Strontian . F 54 
Sulphuric Acid. 46—100 

Vauquelin. 
Geognostic and Geographic Situations.—It occurs in 

drusy cavities in a bed of sulphur, which is associated 
with gypsum and marl, in the valleys of Noto and Maz- 
zara, in Sicily. ; 

’ * It was discovered in the Calton Hill by Mr. Sivright of Meggetland. 
+ It was discovered in the Becheley amygdaleid by Dr. Daubeny. 

00.248-—99.577 

, . 
Turn Sussrecies. ome 7 

< 5 —— Ph CELESTINE, Jameson. —Fasriger Zélestin, Fibrous cen 

External Characters.———Colours. blue, grey, and . 
white. Occurs massive, also in distinct concretions, 
which are straight, parallel, and sometimes curved, fi- 
brous. Internally glistening and pearly. Cleavage 
indistinct. Fragments splintery. Translucent. In 
other characters it agrees with the preceding spe- 
cies. 

Constit. Parts—-Strontian  .  . 56.0 
Sulphuric Acid .  42.0—98.0 

Klaproth, Beit. b. ii. s. 97. 
Geognostic and Geographic Situations —Oceurs in the 

red sandstone formation near Bristol; imbedded in 
marl, which is probably connected with gypsum, at 
Frankstown in Pennsylvania; and at Bouveron, néar 
Toul, in the department of Meurthe in France. 

Fourrs Supspecies. 
_ Raprarep Cevestine, Jameson.—Strahliger Zoles- radiated 

tin, Werner. celestine. 

External Characters. Colour milk-white, which 
rarely approaches to yellowish and snow white. Occurs 
massive ; also in prismatic concretions, which are sco- 
piform radiated, collected into others which are wedge< — - 
shaped, and these again into very large and angulo- 
granular concretions. Internally shining and splendent, 
and lustre pearly, slightly inclining to vitreous. Frag- 
ments wedge-shaped and splintery. Translucent or 
semitransparent. In other characters agrees with the 
other subspecies. : ; 

Firtu Supspecies. 

Fine Granurar Cerestine, Jameson.—Fein Kors Fine gra- 
niger Zolestin, Werner. nular cel 

External Characters.—Colours greyish and yellows tine. 
ish-grey, and the first inclines sometimes to olive. 
green. Occurs massive, in fine granular concretions, 
in spheroidal or reniform masses, which are often tra< 
versed by fissures that divide its surface into quadran- 
gular pieces, which are sometimes lined with minute 
crystals of celestine. Towards the surface it has a 
marly aspect. Internally dull and glimmering, and 
pearly. Fracture fine splintery, passing into uneven. 
Fragments blunt-edged. Opaque, or translucent on 
the edges. In other characters it agrees with the pre- 
ceding subspecies. 

Chemical Characters.—Sulphate of Strontian 91.42 
Carbonate of Lime 8.33 
Oxide of Iron o SONS 

100.00 
Vauquelin, in Brogniart’s Mineralogie, t. i. p. 258. 

Geognostic and Geographic Situations—Occurs im- 
bedded in marly clay, with gypsum, at Mortmartre, 
near Paris ; and is said to form a whole bed in Cham. 

pagne. 
Genus VI. LEAD-SPAR. 

One and three axes. Cleavage rhomboidal, pyrami- Lan. 
dal, prismatic. Hardness ranges from 2.5 to 4.0. If Spar. 
above 3.5 the specific gravity is equal to 6.5 and more, 
Specific gravity ranges from 6.0 to 7.2. att “ 

This genus contains five species, viz. 1. Di-prismatic, 
or white lead-spar. 2. Rhomboidal, or green and brown 
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iryctogno- . 3, Prismatic, or red lead-spar. 4. P: idal, matite, calamine, and blue copper; and the vein-stones Oryctogno- 
- 8Ye or ¥ . 5. Tri-pri oe lead vitriol®. are quartz, lamellar hea , calcareous-spar,brown- *Y- 
=r" Corneous Jead, of lead, Nativeminium. —_— spar, and-mountain-cork. {t is found also with galena =~ 
i-prisma- 1. Di-prrsmatic Leap-Srar, Jameson. Di-prisma- or lead-glance at Allonhead and Teesdale in Durham ;. 
clead-  tischér. Blei-Baryt, Mods. with the same ore at Alston in Cumberland, and Snail- 
par. . Vertical prism = 117° 4’. Horizontal prism in the back in Shropshire. 

oe <a ° — ry Pi ty soe Srconp Supsspecies. 
26. Sat... er BS Leap Spar, Jameson. Schwarz Bleierz, a lead 

This species is divided into three subspecies, viz. ‘Verner. ‘ : ; 
5 External Characters.—Its colour is ish-black, White lead-spar, Black lead-spar, and Earthy lead-spar. of dilmiaka of itenaity, which sometimes 

Finst Sussrecies. passes into . Occurs massive, disseminated, 
Vhite ead Warre Leap-Spar, Jameson. Weiss-Bleierz, Wer- corroded, cellular, and seldom ized, in small and 

brown, and grey. It has sometimes a tempered steel times longitudinally streaked. it is general 
tarnish. Tt fe sometimes coloured externally yellow or Aas so prdkisrsacencrae. Seu and 
brows OY Tain malachite; ani bias ky earthy biey the lustre is nctallo-oclamantine. ‘The fracture is small: paar. Se A ; y ‘ hich . aes 

massive, in grained uneven, which sometimes passes into imperfect 
p+ sander se and crystallized in the conchoidal. Alternates translucent to opaque. 
forms:—1. Unequiangular ‘six-sided in w Its streak is whitish-grey. In other characters agrees 
the terminal are 'trancated. 2. Unequiangu- With the preceding. 
lar So atded phe) a with six Constituent Paris.—Oxide of lead 79 

which are set on the planes. 3. Acute Carbonic acid 18 

quingulr Sesideh pris ions with fi — Lampadius, Handb. Zu. Chem, Anal ‘our 
two of which are set on the lateral planes, by Situation,—It ly occurs in the up- 
persed oa cae ithe e pA mle hey per part of veins, with white lead-spar, and 

ae eco aoe Situation.—It occurs at Leadhills; at 
peeegen see nolan pres par soa Fair Hill'and Flow Edge, Durham, Sf 
. peo ga ; Turirp Susspecies. crystals, 7. Occurs in 

twin and triple The crystals are usually © Eantuy Leap-Sran, Jameson. Bleierde, Werner, Earthy 
small and very ; seldom middle-sized ; are often This Pe LP AE y si lead spar. 

and acicular, also broad and tabular. Crystals oc- subspecies is divided into two kinds, viz. Indu- 
oe eres cor Sse agree anaens sine rated earthy lead-spar, and Friable earthy lead-spar. 
frequently columnarly and °r “af -eruaparmne 1 First Kind. 
ly to cae “Visor tea ata gran Inpurnatep Eartuy Leap-Spar, Jameson. Verhirtete Indurated 

to ; A Bleierde, Werner. earthy lead and the lustre is adamantine, ; 
inclining to semimetallic, sometimes to resi. _Exlernal Characters.—Its most frequent. colours are ""™" 

passes into uneven and spli . Fragments are inde- on the other into brown. It occurs also smoke-. ; 

from translucent to ; and it refracts double Sive- y it is glimmering, inclining to glisten. 
in a high degree. and very easily frangible. ; and the lustre is resinous*. The fracture is smal] 

; Leadhills, and fine grained uneven, which passes on the one side 
Constituent Parts—Oxide of lead 82 into fine splintery, on the other into earthy. The 

_ Carbonic acid 16 fragments are indeterminate angular, and bl 
Water 2—100 Is usually opaque, or extremely faintly translucent on 

: i Tarnowitz. 
Geognostic Situation.—It occurs in veins, and some- Constit.Parts—Oxide of lead 66.00 

times also in beds, in gneiss, mica-slate, clay-slate, Waa acid . 12.00 
Siete eerie Hmatone, \grey-watho, -wacke- , 2.25 
slate, and secondary limestone. = A Silica : 10.50 

erent cotteraiet Leadhills in mel — <a 
veins traverse transition rocks, oxide of manganese 2. 

in which it is associated with galena or lead-glance, 97-75 earthy white lead-spar, green lead-spar, lead-vitriol oF John; Chem. Unt. b. ii. 5. 229, 
sulphat of lead, sparry iron, iron-pyrites, brown he-  Geognostic Situation.—The yellow-coloured varieties 

© This lostre and be i viniude ~ is accidental, and appears to ae erg 
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Friable 
earthy 
lead spar. 

Rhomboi- 
dal 
lead spar. 

Green lead 
spar. 
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occur in a bed in primitive limestone in the Bannat; 
the grey-coloured varieties occur sometimes in veins, 
sometimes in beds, and either in transition or second- 
ary rocks. 

Geographic Situation —It is found in the lead 
veins of Wanlockhead and Leadhills; also at Grass- 
field Mine near Nenthead in Durham, and in Derby- 
shire. 

Second Kind. 

Frias_e Eartrny Lrap-Spar, Jameson. Zerreibliche 
Bleierde, Werner. 

External Characters.—Its colours are yellowish-grey 
and straw-yellow, which sometimes approaches to sul- 
phur-yellow and lemon-yellow. It occurs massive, dis- 
seminated, and in crusts. It is composed of dull dusty 
particles, which are feebly cohering. Soils feebly. It 
is meagre, and rough to the feel. It is heavy. 

Geognostic Situaltion.—It occurs on the surface, or in 
the hollows of other minerals, and is usually accompa- 
nied with galena or lead-glance and lead-spars. 

Geographic Situation.—It is found at Wanlockhead 
and Leadhills ; Zellerfeld in the Hartz. 

2. RuomBorpaAL Leap-Serar, Jameson.—Rhomboedris.« 
ches Blei Baryt, Mohs. 

Di-rhomboid =141° 47’, 81° 46’. Cleavage in the 
direction of the faces of the rhomboid, and in the direc- 
tion of the lateral faces of the six-sided prism. Hard- 
ness=3.5 4.0. Specific Gravity=6.9—7.2. 

This species contains two subspecies, viz. Green 
lead-spar and Brown lead-spar. 

First Supspecies. 

Green Leap-Spar, Jameson.—Griin Bleierz, Werner. 
Plomb phosphate, Hauy. 

Evxiernal Characters.——Its colours are green, yellow, 
and white. It seldom occurs massive, sometimes sta- 
lactitic, reniform, and botryoidal, sometimes in ‘distinct 
concretions, which are granular or prismatic ; but most 
commonly crystallized.. The following are the secon- 
dary forms: 1. Equiangular six-sided prism. 2. Six- 
sided prism, truncated on all the lateral edges, thus 
forming a twelve-sided prism. 3. Six-sided prism, flat- 
ly acuminated on the extremities with six planes, which 
are set on the lateral planes. The crystals are small 
and very small, seldom middle-sized ; they are super- 
imposed, in druses, or scalarwise, or rose-like aggrega- 
ted. Sometimes they form velvety or moss-like drusy 
crusts. Externally it is smooth and shining, or splen- 
dent; internally glistening, and the lustre is resinous. 
The fracture is small grained uneven, passing on the 
one hand into splintery, on the other into conchoidal. 
The fragments are indeterminate angular, and blunt- 
edged. Itis more or less translucent, seldom nearly 
transparent, and is sometimes only translucent on the 
edges. tis brittle, and easily frangible. 

Chemical Characters——It dissolves in acids without 
effervescence. 

. Wanlockhead. 
Constit. Parts.—Oxide of lead 80.00 

Phosphoric acid 18.00 
Muriatic acid 1.62 
Oxide of iron a trace—99.96 

Geognostic Situation.—\t occurs in veins and beds in 
primitive, transition, and secondary rocks. 

Geographic Situation—It occurs along with galena 
or lead glance, and other ores of lead, at Leadhills 
and Wanlockhead. In England, it is met with at 
Alston in Cumberland, Allonhead, Grasshill, and Tees« 
dale, in Durham, and Nithisdale in Yorkshire. 

5 

Srconp Susspscigs. a 
Brown Leap-Spar, Jameson. Braun Bleierz, Werner, 

Plomb phosphaté, Hauy. Brome 
External Characters.—Colour clove-brown, of difs pea aie 

ferent degrees of intensity, rarely a ching to liver« 
brown, sometimes so pale that it inclines to white. Oc- 
curs massive, also in distinct concretions, which are 
thin prismatic, and curved lamellar; and crystallized in 
the following figures: 1. Equiangular six-sided prism, 
which is sometimes bulging. 2. Six-sided prism, con- 
verging towards both ends, and thus inclining to the 
pyramidal form. 3. Acute double three-sided pyramid, 
in which the lateral planes of the one are set on the la- 
teral planes of the other, and in which the common basis 
is sometimes more or less deeply truncated. The crys- 
tals are middle sized and small, sometimes short and 
acicular, singly imbedded, or scopiformly or globularly 
aggregated. Surface of the crystals is sometimes black-~ 
ish or yellowish brown, and rough. Internally it is 
glistening, and the lustre resinous, Fracture small and 
fine-grained uneven, and sometimes passes into small 
splintery. Fragments indeterminate angular. Feebly 
translucent, or translucent on the ecley The streak is 
greyish-white. Rather brittle, and easily frangible, 

From Huelgoet in Brittany. 
Constituent Parts.—Oxide of lead 78.58 

Phosphoric acid 19.73 
Muriatic acid 1.65—99.96 

-Klaproth, Beit. b. iii. s. 157. 
Geognostic Situation.—It occurs in veins that traverse 

gneiss, clay-slate, and porphyry. ‘The veins generally 
contain lead and silver ores, also native silver, iron and 
copper pyrites, malachite, blende, ochry ironstone, hea- 
vy-spar, and quartz. 

Geographic Situation.—Europe.—It is found at Miess: 
in Bohemia; near Schemnitz in Hungary ; Saska in 
the Bannat; Zschoppau in Saxony; Huelgoét and 
Poullaouen in Lower Brittany. 
America.—Zimapan in Mexico. 
8. Prismatic Leap-Spar, or Rep Leap-Spar,—Ja- Prismati 

meson.—Prismatischer Blei-Baryt, Mohs, Roth-Bleierz, lead spa: 
Werner. Plomb chromaté, Hauy. re 

Frism unknown. Cleavage inthe direction of a rect« 
angular prism. Hardness = 2.5. Sp. gr. = 6.0,—6.1. 

External Characters.—Colour hyacinth-red, more or 
less deep or pale. Seldom occurs massive, generally in 
flakes ; and crystallized in the following figures: 

1. Long slightly oblique four-sided prism. 2. Prism 
acutely and obliquely bevelled on the extremities, the 
bevelling planes set on the lateral edges. 3, Prismracu- 
minated with four planes, which are set on the lateral 
lanes. : 

‘ Crystals generally small, thin, and always superim- 
‘asthe Lateral planes formed by bevelment longitudi- 
nally streaked, the other planes smooth, shining or 
splendent. Internally shining or splendent, and the 
lustre adamantine. Fracture small-grained uneven, 
sometimes passing into imperfect and small conchoidal. 
Fragments indeterminate angular, and rather s 
edged. More or less translucent. Gives a streak, of a 
yellow intermediate between lemon-yellow and 
yellow. Almost sectile, and easily frangible. 

Chemical Characters. —Before the blowpipe it crackles 
and melts into a grey slag. With borax it is partly 
reduced. It does not effervesce with acid. _ 

Constituent Parts.—Oxide of Lead, 63.96 
Chromic Acid, —36.40—100.36 

Vauquelin, Journ. des Mines, n. $4. 737- 
Geognostic and Geographic Situations.—It occurs in 
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gneiss, in the mines of Beresofsk, in the 
mountains, Pains of Beresotls, 3 Be 

Oryetogne- veins in pads distinct concretions, ae most fe Pr selBAe 

—_, Uralian stallized. The following are the princi "ys 
=r te a —— 

mate lead 
spar. 

with brown iron-ore, One St beney SS, See 

of the terminal faces of a lar four-sided prism. 
Hardness = 3. Sp, G5, 68. 2Z 

External Charactérs.—Most frequent colour wax- 
massive, in crusts, cellular ; and crys- 

The pyrene truncated on the angles and sum- 
2. pgsenetsso demply trenenjud ip. al she 

common base, that the original faces 
there is a yegular id 

is sometimes so thick as to 
i i prism. Sometimes. four of the terminal 

are truncated, when a twelve-sided table is form- 

5. Tai-prismatic Leap-Srar, or SULPHATE of LEAD. met . Ble, ‘trict 

. prism in the 
eee ra faeces) = 70" $1’; and in the 

32". vage is the same. Hardness = 

1. Oblique four-sided prism, acutely bevelled on the 
extremities, and the bevelling planes-set on the acuter 
— edges, 2. Broad rectangular four-sided pyra- 

Crystals small and very small, seldom middle-sized ; 
and occur in druses, or superimposed. Externally splen- 
dent and shining ; internally shining, and the lustre 
adamantine, Fracture conchoidal. Fragments 
indeterminate angular, and rather blunt-edged. Alter- 
nates from’ transparent to translucent. Streak white. 
Rather brittle, and easily ible. 

Chemical Characters.—\t itates before the 
ail then melts, and is soon reduced to the metal- 

state, 
Wanlockhead. 

Constituent Parts.—Oxide of Lead, 70.50 
Sulphuric Acid, 25.75 
Water of Crystalli- 

zation, : 2.25 
e —98.0 

Ki . Beit. b. iii. s. 164. and 166. 

veins along with and lead-glance, and different 
spars of lead, at 
Lead Hills in Lanarkshire ; at Pary’s Mine in Angle- 
sey, and Penzance in Cornwall. On the Continent, it 

* Corneous Leap (a.) Jameson.—Hornblei, Werner, Corneous 

External Characters.—Colours greyish-white, andyel- " 
low ; passing into palewine-yellow. Occurs cry- 
stallisod te ique rackied prisms. Internally wine 
= Fa oe ae Has a threefold cleavage, 

v 

at are when again melted it becomes white ; and 
on increase of the heat the acid flies off, and minute 
globules of lead remain behind 

Constituent Parts.—Oxide of Lead, 85.5 
Muriatic Acid, 85 . 
Carbonic Acid, 6.0—100.0 

K/aproth, Beit b. iii. s. 144. 
Geographic Situation —Europe—in Croniford Level 

near Matlock in Derbyshire; and at Hausbaden, near 
Badweiler in Germany. 

America.—I\n the neigbourhood of Southampton in 
the United States. 

*ARSENIATE OF LEAD, Jameson.—Bleibliithe, Hausmann, Arseniate 
is divided into three subspecies, viz. ° !** 

Filamentous 
This 

Reniform arseniate of Lead, 
Lead, and Earthy arseniate of Lead. 

First supspecies. 

arseniate of 

sp. gr. = 6.3, 
External Characters. —Colours yellowish and RENIFORM ARSENIATE OF LEAD, Jameson.—Bleiniere, Reniform 

ish-white, occasionally stained pale- yellow . from Hausmann. arseniate of 

brown Occurs massiv q External Characters.—Colours on the fresh fracture !**4- 

(@) The minerals marked *, are not yet included in the Genus Lead-spar, as their characters have not been completly ascertained. 
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Oryctogno- reddisticbrown and brownish-red ; externally ochre-~ 

sy. 

Filament- ~ 
ous arse- 

niate of 
lead, 

Earthy ar- 
seniate of 
lead. 

Native mi- 
nium, 

Order III, 
KERATE. 

yellow, and straw-yellow. Occurs reniform and tu- 
berose ; also in curved lamellar concretions. Internal- 
ly shining and resinous. Fracture conchoidal, some- 
times inclining to even and uneven. Opaque. Soft 
and brittle. Specific gravity 3.933, Karsten, 

Chemical Characters,—It is insoluble in water. Be- 
fore the blowpipe on charcoal is gives out arsenical va- 
pours, and is more or less perfectly reduced. It colours 
glass of borax lemon-yellow. 

Constituent Parts. Oxide of Lead 35.00 
Arsenic acid 25.00 
Water 10.00 
Oxide of iron 14.00 
Silver 1.15 
Silica 7.00 
Alumina ‘ 2.00—95.15 

Bindheim, in Beob. u, Endeck. de Berl. Ges, Natf. 
’ . Fr. iv. s. 374, 
Geographic Situation.—It has been hitherto found 

only in one mine, near Nertschinsky in Siberia. 

Sreconp SuBspPEcIEs. 

FILAMENTOUS ARSENIATE OF LEAD, Jameson.—F lock~ 
enerz, Karsten. 

External Characters.Colours green and yellow. 
‘Occurs massive, in granular concretions, and either in 
small acicular six-sided prisms, which are:collected into 
flakes, or in very delicate capillary silky fibres, which 
are transparent, slightly flexible, and easily frangible. 
Specific gravity 5.0, 6.4 

Constituent Parts. Oxide of Lead 69.76 
Arsenic Acid, 26.4 
Muriatic Acid 1.58 Gregor. 

Geographic Situation.—It occurs in the mine of Huel. 
Unity in Gwennap in Cornwall; at St. Prix, in the 
Department of the Soane and Loire in France. 

TuirD SUBSPECIES. 

EartHyY ARSENIATE OF LEAD, Jameson.—Erdige 
Bleibliithe, Hausmann. ' 

External Characters.—Colour yellow. Occurs in 
crusts. Fractureearthy. _ Friable. 

‘Geognostic and Geographic Situations.—It occurs along 
with filamentous arseniate of Jead at St. Prix; and also 
near St. Oisans. 

* NaTIVE MINIUM, OF NATIVE RED OXIDE OF LEAD, 
Jameson.—Naturliche Menninge, Roth Bleioxyd, Haus- 
mann. 

External Characters.—Colour scarlet-red. | Occurs 
massive, amorphous, and pulverulent; but when exa- 
mined by the lens, exhibits a crystalline structure, like 
that of galena, on which. it generally rests. 

Chemical Characters.—Before the blowpipe, on char- 
coal, it is. first.converted into litharge, and then into 
metallic lead. 

Geognostic and Geographic Situations,—It is found 
in Grassington Moor, Craven ; Grasshill' Chapel, Wier- 
dale, Yorkshire. On the: Continent it is found in the 
mine:of Hausbaden, near Badenweiler, on galena, and 
associated with quartz. 

Orxper IIL.—KERATE +. 

No metallic lustre. Streak colourless. Sectile. Clea- 

*  Kerate, from the Greek word £tgas, horn, given, to it on.account of the i 
This mineral appears to be a mechanical mixture of corneous silver and clay, and hence it is placed beside it, but not as a variety of | 

the species. 
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- smooth, sometimes marked with little hollows: Exter- 

vage is neither distinctly axifrangible nor prismatoidal, Oryetogno- 
Pattee: ranges from 1 to 2. specifie gravity from 4to —_*¥-. 

| Coxnzous Genus I—CORNEOUS SILVER. 
Stxvzr. 

Three axes. Cleavage invisible. Hardness = 1.0,—- 
2.0. Spec. grav. = 4.6. a, 

This genus contains one species, viz. Hexahedral 
Corneous Silver. * Earthy Corneous Silver... ; 

1. Hexaneprat Corneous Sitver, Jameson.—— Hexah 
Hexedrisches Perl Kerat, Mohs. Hornerz, Werner. 4ral cor- 
Argent muriaté, Hauy. ; » neous sil- 

Tessular. Cleavage not visible. Malleable- ine 
External Characters.—Most frequent colour pearl- 

grey, from which it passes on the one side into blue; on 
the other white, and further, into leek-green. On ex- 
osure to light, it becomes brownish. Occurs massive 

in prismatic and granular concretions, in thick flakes, 
disseminated, in egg-shaped pieces, hollow in the cen- 
tre, and the hollows lined with crystals. The erystals 
are the following: bid '4Re 
Pa Cube. 2. Octahedron. 3. Rhomboidal dodecahe- . 
ca! . ; : ; 

Crystals small and very small, occasional’ , 
ted in rows, or in a sealav-like form. arent ootine 

nally shining, but becomes duller on e 
sure: internally intermediate Scnckc ditties and lista 
ening, and the lustre resinous. Fracture conchoidal, 
sometimes inclines to earthy. os are indeterminate 
angular and blunt-edged. Translucent, or only feebly 
translucent on the edges. Retains its colour, and be« 
comes more shining in the streak, Is malleable. Flexi« 
ble, but not elastic. sts PRE « 

Chemical Characters.—It is fusible in the-flame of a 

Constituent Parts.—Silver, : 67.75 - e 
Muriatic Acid, © 14.75 
Ox en, 6.75 

Oxide of Iron, 6.00 » 
Alumina, E nS ‘ 
Sulphuric Acid, 0.25—97.25 

; ' Klaproth, Beit. b. iv. s. 13. ° 
Geognostic Situation.—It occurs in silver veins, and 

generally in their upper part. These veins traverse 
gneiss, mica-slate, clay-slate, -wacke, porphyry; 
and limestone, and contain, besides the corneous silver, 
various ores. } ate 

Geographic Situation—Europe.—At Huel-Mexico 
in Cornwall. : 

Asia.—In Siberia, it occurs along with native gold. 
America.—This mineral, which is so seldom found 

in Europe, is very abundant in the mines of Catoree, 
Fresnillo, and the Cerro San Pedro, near the town 
San Luis Potosi. ; 

Eartuy Corneous Sirver-Ore ({), Jameson.—E r- 
diges Hornerz, Karsten. ee F 

External Characters.—Internally the colour is pale silver-ore. 
mountain-green, inclining to greyish-white ; externally 
it has a tftish Prey tarnish. Occurs in thick crusts. 
Internally dull, Fracture coarse and fine earthy. Frag- 
ments blunt angular. Very soft, almost friable. Streak 
shining and resinous. Sectile. Heavy. 

species resembling horn in general aspect and tenacity. 
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in veins that traverse transition rocks at Andreasberg 
in the Hartz. 

Gexvus II—CORNEOUS MERCURY. 

. Oxvex IV.—MALACHITE, 

No — lustre. Streak blue, 
w specific 
i im to i ig is neither distinctly axi- 

 Gexus I—COPPER-GREEN. 

Trauben Malachit, Mohs. 
Reniform ; botryoidal. Streak white. Hardness 

= 2.0,—3.0. Sp.’ Gravity = 2.0,—2.2 
" ‘This Genus contains one Species, viz: Common’ Cop- 

brown. If - 
Colour 
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_~1. Common Coprrr-Greenx, or Curysocorta.— Oryctogno- 

. Jameson. Untheilbarer Trauben Malachit, Mohs.—Kup- sy. 
= —_—_——, 

S ay Common 
No cleavage. : es copper- 

This species is divided into three subspecies, viz. green. 
1. Conchoidal Copper-Green, 2. Earthy. Iron-shot Cop- 
per-Green, 3 Slaggy Iron-shot Copper-green. ~ 

First Supspectes. : 

Concuorpal Coprer-Green, Jameson.—Kupfergriin, Conchoidal 
Werner. copper-~ 

External Characters. Principal colour green. Oc- “ei 
curs massive, disseminated, and coating or incrusting 
malachite, sometimes small reniform, and small botryoid- 
al. Internally shining, passing into glistening ; lustre 
resinous. Fracture small conchoidal Fragments 
indeterminate angular, and more or less A 
It alternates from translucent to translucent on the 

Colour not changed in the streak. Easily 
ible, and rather brittle. ' 

ical Characters—Before the blowpipe, it be- 
comes first black, then brown, but is infusi le. 

Constituent Parts.—Copper, 40.00 
Oxygen, 10.00 
Carbonic Acid, 7.00 
Water, 17.00 

Klaproth, Bait o it. b. i. s, 36. 
Situation.—It is met with in the same 

ic situations as malachite. 
ic Situatton.—It occurs in Cornwall, along 

with , and also in the vale of Newlands, near 

Smaicgovs Copper, Jameson. Kieselkupfer, John. siticeous 
Its colours are asparagus-green, and celandine- mal 

inclining to sky-blue. Occurs in crusts. Dull, faintly 
i , and resinous. Fracture even or earthy. 

, or rarely translucent on the edges. Soft. 
Constituent Parts , 87.8. Oxygen, 8. Water, 

‘218, "Silien, 29; and Sulphte of Limes 
Seconp Supspecies, 

Eanriy Inonsnor Correr-Green, Jameson.—Er- Earthy 
Kupfergriin, Werner. ironshot 

External 
sometimes passes into pistachio-green, 

Compact varieties have an earthy fracture. 
Sectile , and 

Tuinp Supspgcies. 

Staccy Tronsnor Coprér-Green, Jameson.— Slaggy 
. Verner. ironshot 

External Characters.—It is blackish- ,and dark °°PPe 
pistachio. green, Occurs massive "asd Gisserninated. 
Se a ee ee lustre resinous. Frac- 

ture co! Fragments indeterminate an- 
, and more or Jess sharp-edged. Opaque. Colour 

a paler in the streak. Soft, verging into very 
Easily 

Const st pues Paleaons is probably a ae of 
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Orcytogno- 
rer 

Matacuite. 

Blue cop- 
per: 

Radiated 
blue cop- 
per. 

Geognostic Situalion.—Both subspecies usually occur 
together, and they frequently pass into each other. 

Geographic Situation—It occurs in Cornwall, along 
with olivenite. 

Genus Il.—MALACHITE. 
Kalo Malachit, Mohs. 
Three axes. Cleavage prismatic. Streak blue; 

green; very pure. Hardness=3.5,—4.0. Sp. gravity 
= 3.5, — 3.7 

This Genus contains two species, viz. 1 Blue Copper 
or Prismatic Malachite, and 2. Common or Acicular 
Malachite. * Brown Copper. 

1, Biuz Copper or Prismatic MALacutt k&, Jame« 
son.—Prismatischer Kalo-Malachit, Mohs. Kupferlazur, 
Werner. 

Prism. = Cleavage uncertain. Streak blue. 
’ This species is divided into two subspecies, viz. 

Radiated Blue Copper, and Earthy Blue Copper. 
* Velvet Blue-Copper. 

First Susspecies, 
Raptatep Biue Copper, Jameson. —Feste Kup- 

ferlazur, Werner. 
External Characters. Principal colour azure-blue, 

which often passes into blackish-blue, seldomer into 
Berlin-blue and smalt-blue. Occurs massive, dissemi- 
nated, in plates, in crusts; also globular, botryoidal, 
reniform, stalactitic, and cellular ; in prismatic distinct 
concretions, which are straight, narrow, scopiform, and 
stellular, and these are again traversed by others which 
are curved lamellar. Sometimes there is a tendeney to 
granular concretions, Very frequently crystallized. Ge- 
nerally occurs in oblique four-sided prisms, rather acute- 
ly bevelled ontheterminal planes, and the bevelling planes 
set on the acuter lateral edges. Crystals small and very 
small, seldom middle-sized. Sometimes aggregated in 
globular and botryoidal forms; other crystals occur in 
druses, or singly superimposed. External surface of 
the particular external shapes drusy and glimmering ; 
that of the crystals sometimes smooth and splendent. Ex- 
ternally the crystallized varieties are shining, but the 
massive and particular external shapes dull. Internally 
shining and glistening, and lustre intermediate between 
vitreous and resinous. Fracture small and imperfect 
conchoidal. Fragments of the prismatic or radiated 
varieties wedge-shaped ; those of the foliated and con- 
choidal splintery. Crystals translucent, passing into 
semi-transparent, sometimes only translucent on the 
edges. Colour becomes lighter in the streak. Brittle, 
and rather easily frangible. 

Chemical Characters.—It is soluble with effervescence 
in nitric acid. 

Chessy. 
Constituent Paris—Copper, ° 56.00 

Carbonic Acid, 25.00 
Oxygen, 12.50 
Water, . 6.50—100.00 

Vauquelin, An, du Mus. t. xx. p. 3. 
Geognostic Situation.—This mineral occurs in veins 

that travetse primitive, transition, and secondary or 
ae rocks: in smaller quantity and less frequently in 
beds. 

Geographic Situation.—Occurs at Leadhills in Lan- 

‘+ The name of the species is derived from the word waAusa, malva, from the resemblance of its green colour to that of the marsh- 
matow. The Greek word:is sometimes corruptly written ~0dexn, whence Pliny has derived the term molochites : 
lochites, spissius virens et crassius quam smaragdus, a colore malye nomine accepto.” 
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arkshire, and Wanlockhead in Dumfriesshire Huel- Oroytognse | 
Virgin and Carharrack in Cornwall. sys 

Seconb Supspecies. 

Eartuy Biue Copper, Jameson.—Etdiger Kupfer- 
Earth 

lazur, Werner. blue pi 
External Characters.—Colour simalt-blue, which P* 

sometimes inclines slightly to sky-blue. Massive, of= 
ten disseminated, thinly coating, and rarely small bo- 
tyroidal. Of friable consistence, and composed of dull 
and fine dusty particles that soil very faintly, and 
which are more or less cohering. 

Geognostic and Geographic Situalions.—Occurs in 
small quantity, and usually accompanied with mala. 
chite and copper-green. In Silesia, found incrusting 
bituminous marl-slate; in Thuringia, coating varieties vif 
of the old red sandstone ; and in Siberia, disseminated ' ’ 
in sandstone. 

* Ve.vet-BLUE Copper, Jameson. Kupfersamm- 
terz, Werner. Kupfersammterz, Karsten, Tabel. s. 62. 
Id. Hoff. b. iv. s. 143, 

External Characters._Colour intermediate between 
smnalt-blue and sky-blue, and sometimes passes into 
sky-blue. Occurs in very small and delicate capillary 
crystals, which generally form a velvety crust, and are 
seldom aggregated in balls. Externally and internally 
lustre glistening and pearly, or silky. Very soft. 

Geognostic and Geographic Situations._A very rare 
mineral, and has hitherto been found only at Oravicza 
in the Bannat, along with malachite and brown iron- 
stone, 

2. Common or Acicurar Matacuitet, Jameson. Common 
Malachit, Werner. . ; malachite: — 

* Prism = Cleavage uncertain. Streak green. 
This species is divided into two subspecies, viz. 

Fibrous Malachite and Compact Malachite. “ Brown 
Copper. 

First Supspecies. ; 

Frsrovs Matacuite, Jameson.—Fasricher Malachit, Fibrous 
Werner. malachite: 

External Characters._Most common colour perfect 
emerald-green, sometimes inclining to grass-green, and 
sometimes to dark leek-green. Seldom massive, some- 
times disseminated, tuberose, stalactitic, reniform, bo-« 
tryoidal, fruticose, most frequently as a coating, also 
in fibrous distinct concretions, which are delicate and 
scopiform or stellular, and collected into others which 
are large, coarse, and sometimes longish granular, or 
wedge-shaped. Frequently crystallized; and the fol« 
lowing are the figures which have been observed: 

1. Rather oblique four-sided prism, bevelled on the 
extremities, the bevelling planes set on the obtuse late« 
ral edges. 2. The preceding figure truncated on the 
obtuse lateral edges, which thus forms a six-sided 
prism, in which the bevelling planes are set on two 
opposite lateral planes. ‘ : . 

Crystals generally short, capillary, and acicular. 
When very dha they form velvety drusy pellicles ; 
and when longer, they are scopiformly aggregated. 
Internally intermediate between glistentmg and glime 
mering, and the lustre pearly or silky. Fragments 
wedge-shaped and splintery. Crystals translucent, but 

+« Non translucet mo- 
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* Brown Coprrr.—Analysis of a new species of Oreytogno- Orcytogne- the massive translucent on the edges, or 

sy . Colour of the streak pale-green. Brittle, in- 
——— cli to sectile, and easily frangible. 

Compact 
Malachite. 

_ Chemical Characters.— the blowpipe it decre- 
becomes black, and is partly infusible, 

Se: a black slag. ee a 

Constituent Parts.—Copper, : 56.10 
a Acid, 21.25 

14.00 
Water,” 8.75—100.00 

An. Mus, t. xx. p. 8. 
ic Situation —Occurs princi in veins 

that traverse primitive, transition, and rocks. 
Situation.__Occurs at » in 

-mines 
of H ‘arpenter and Huel-Husband, in wall ; 
in the copper-m of Aardal in Norway; and in 

eer rat plow ry Mon (aca ea Pion 
, red copper-ore, brown iron-ore, copper-glance 

or vitreous copper, blue copper, copper-green, white 
ae brown-spar, ironshot quartz, hornstone, &c. 
It is also met with in different parts of China. 

Uses.—It was formerly esteemed as a precious stone, 
and was cut into ornamental forms of various descrip- 
tions. Even at present it is highly prized, and is cut 
into consoles, candlesticks, snuff-boxes, and other simi- 
lar articles. Where it occurs in quantity, it is smelted 
as an ore of copper, and is sometimes used ag a green 

5il 

pr are by Dr. Thomson, Phil. Trans. for 1814. 

iernal Characters.—Colour, when pure, dark Brows 

blackish brown ; but very generally intermixed with Copper. 
malachite and red copper-ore, so that the colour ap- 

pears a mixture of green, red, and brown, sometimes 

one and sometimes another prevailing. Small green 
veins of malachite likewise traverse it in different 
directions. Occurs massive, with numerous imbedded 
small rock-vrystals, Lustre glimmering and resinous. 
Fracture ‘small conchoidal, and sometimes inclining to 
foliated. Soft, being easily scratched by the knife. 
Sectile. Streak reddish-brown. Specific gravity, 2.620, 
Thomson, 

Chemical Characters, —It effervesces in acids, and 
dissolves, letting fall a red powder. The solution is 
green or blue, according to the acid, indicating that it 
consists chiefly of 3 
Constituent Pacis antattoinita Acid, ~ 16.70 

Per-oxideofCopper,60.75 
Per-oxide of Iron, 19.50 
Silica, 2.10 
Loss, ° . 095—100 00 
Thomson, in Phil. Trans. for 1814. 

ic Siluation._It appears to occar in nests 
primitive rocks, which are of greenstone, or some 

similar rock of the primitive trap series subordinate to 
mica-slate. It is associated with malachite. . 

Geographic Situation.—In the peninsula of Hindos- 
tan, near the eastern border of the Mysore country. 

Gewxus III. OLIVENITE. 

Oliven-Malachit, Moks. 

Many axes. Cleay prismatic, tessular; streak 
blue, green, brown. If streak green or blue, the spe- 
cific gravity is 4 and more, or 3 and less. Hardness 
from 2.5 to 5. Sp. gr. from 2.8 to 4.6. 
This genus contains four ies, viz. 1. Prismatic 

Olivenite, or Ph t of Copper; 2. Di-prismatic 
Olivenite, or Lenticular Copper; 3. Acicular Olive- 
nite; 4. Hexahedral Olivenite, or Cube-Ore, * Ata- 
camite. 

I. Paismatic Onivenire, or Puospuat or Copper, Prismatic 
Jameson. Prismatischer Oliven-Malachit, Mohs. 

Prism = 116°. Cleavage the same. Streak eme- 
rald green. Hardness=5. Sp. gr. = 4.0 —4.3. 
External Characters.—Principal colour emerald-green, 

which passes into blackish-green; externally, some- 
times ish-black. Occurs massive, in imperfect 
reniform masses, with a v drusy surface, and in 
om fibrous distinct concretions, which are straight 

orm. Crystals small and very smal), super- 
im and in druses. Externally shining ; internal- 
ly passes from shining, through glistening, to glim- 
mering, and the lustre resinous, inclining to ly. 
Fracture splintery. F sw ly 
or indeterminate r, and rather blunt-edged. 
Opaque. Streak verdigris-green. Brittle and easily 
frangible. 

Chemical Characters. On the first impression of the 
heat it fuses into a brownish globule, which, by the 
further action of the blowpipe, extends on the surface 
of the charcoal, and acquires a reddish-grey metallic 
colour. 

Constituent Parts,—Oxide of Copper, 68.13 
, horic Acid, 30,95 —99.08 

, laproth, Beit. b. iii. s, 201. 
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Geognostic and Geographic Situations—The princi- 

al locality of this rare mineral is Virneberg, near 
einbreitenbach, on the Rhine, where it occurs along 

with quartz, calcedony, red copper-ore, and malachite, 
in greywacke. : 

fi. Devasanatsc OuiveniTE, on LenticuLar Cop- 
per, Jameson.——Di-prismatischer Oliven-Malachit, 
Mohs.——Linsenerz, Werner. 

Prism unknown, Cleavage in the direction of the 
terminal and bevelling faces of an oblique four-sided 
prism, Streak pale verdigris-green, and sky-blue. 
Hardness = 2.5. Sp. gr. = 2.8—2.9. 

External Characters.—Colour sky-blue, which some- 
times passes into verdigris-green. Scarcely occurs 
massive, generally crystallized : 

1. Very oblique four-sided prism, acutely bevelled 
on the extremity, and the bevelling planes set on the 
obtuse lateral edges. 2. Very flat, longish, rectan 

double four.sided pyramid; in which the lateral planes 
of the one are set on the lateral planes of the other *. 

Crystals middle-sized and small, and sometimes crys« 
tallized in druses. Externally smooth and shining ; 

internally glistening and shining, and pearly, inclining 
to vitreous. Fracture small-grained uneven, which 
sometimes passes into imperfect conchoidal. Fragments 
indeterminate angular, and rather sharp-edged. Trans- 
lucent. Yields a pale’ verdigris-green, or sky-blue 
coloured streak. Brittle, and. uncommonly. easily 
frangible. 

Chemical Characters.—Before the blowpipe it is con- 
verted into a black friable scoria. 

Constituent Parts.—Oxide of Copper, 49 
Arsenic Acid, . 14 
Water, . A 85—98 

Chenevix in Phil. Trans. for 1801. 
Geognostic and Geographic Situations.—It has been 

hitherto found only in Cornwall, where it is associated 
with copper-mica, and other cupreous minerals. 

ILI. Acicutar OLiventtE, Jameson.—Nadelformiger 
Oliven-Malachit, Mohs. 

Prism unknown, Cleavage unknown. Streak olive« 
green; brown. Hardness = 3.0. Sp. gr. = 4,2-— 
4.6. 

This species is subdivided into four subspecies, viz. 
Radiated Acicular Olivenite, Foliated Acicular Olive- 
nite, Fibrous Acicular Olivenite, and Earthy Acicular 
Olivenite. 

First SuBspsciks. , 

RapiateD AcicuLaR OLIvENITE, Jameson.-—-Stra- 
hlerz, Werner. 

External Characters. —Externally colour dark ver- 
ae sometimes bordering on blackish-green ; 
internally pale verdigris-green, either pure, or inter. 
mixed with sky-blue. Occurs massive and flat reni- 
form ; also in radiated prismatic concretions, which are 
straight and scopiform ; and crystallized in flat oblique 
four-sided prisms, acuminated with four planes. Crys- 
tals generally small, and superimposed. External sur- 
face of the reniform shape very drusy. Internally 
lustre intermediate between shining and glistening, and 

* The double four-sided pyramid is so flat that it has a,lenticular aspect ; hence the name Lenticular Copper given to this species: 

+ The fibres are sometimes 60 delicate, so short, and so confusedly grouped together, that the whole appears like a dusty cottony ‘mass, 
the true nature of which is discoverable only by the lens. At other times, this variety appears in thin laminz, rather flexible, sometimes 
scarcely perceptible to the naked’ eye, sometimes tolerably large, and perfectly like Amianthus papyraceus.—Bournon, Phil, Trans. for 

Olivenerz, Werner.’ Acicular 

pearly. ay 9) wedge-shaped. Translucent on Oryctogno- 
the edges.. Brittle, and easily frangible. sy. 

Seconp Sussrzcies. 

_Fouatep Acicutar OLiveNITE, Jameson.—Bkit- Foliatea 
triches Olivenerz, Werner. - Acicular 

External Characters.—Colour green. Seldom occurs Crean 
massive, and in angulo-granular concretions, generally 
in drusy crusts, and in small crystals, which present 
the following varieties of form: 

1. Oblique four-sided prism, acutely bevelled on the 
extremities, the bevelling planes set on the acute late- 
ral eter, 2. Preceding fig, in which the obtuse 
lateral edges are. more or less deeply truncated. 3. 
Acute double four-sided p: id; sometimes the angles 
on the common base are flatly bevelled ;.and the beyel- 
Hing planes are set on the lateral edges, : 

stals small and very small, and always superim- 
. Planes of the crystals smooth, Pt and 

splendent. Internally glistening, and lustre resinous, 
inclining to pearly. Asa smal] and imperfect con< 
choidal, which passes into uneven. . Fragments inde- 
terminate angular, and rather shen eneet Ropes. 
from translucent to translucent on the edges. Yie! 
an olive-green coloured ‘streak. Rather ‘brittle, and 
easily frangible. . , 

C see Characters... Before the blowpipe, it first 
boils, and then gives a hard reddish-brown seoria. 

Constituent Parts.-~Oxide of Co » 60:0 ; 
Arsenic Acid, 89.7—99.7: 

die ch coe Se sane i ic Situations.—It*has been 
hitherto found only in the copper-mines of Cornwall. — 

Tuinp SuBsPEciEs. 

Fisrovs Acicutar OnrveniTE, Jamseon.—Fasriges Fibrous 

External Characters.—Colours green, yel
low, brown, Olivenite. 

and white. Colours sometimes arranged in curved 
and striped delineations. . Occurs massive,, and reni« 
form; in fibrous .concretions, which . are, delicate, 
straight, and scopiform, and these are collected) into 
coarse or small granular coneretions, and | sometimes 
traversed by others, which are curved Jamellar; also 
crystallized in capillary and acicular oblique four-sided 
prisms, in which the obtuse lateral edges are truncated, 
and bevelled on the extremities, the bevelling planes 
being set on the acute edges. Crystals small and very 
small, and sometimes scopiformly aggregated. Inter- 
nally the massive varieties are glistening or glimmer- 
ing, with a pearly or silky lustre, Fragments inde. 
terminate angular, and gi es Oo , seldom 
translucent on the edges, and only: ucent in the 
crystals, Rather brittle. Fibres sometimes flexible +. > 
Streak brown or yellow. ae: 

Constituent Parts.—-Oxide of Copper, 50 
Arsenic Acid, ‘ 29 
Water, “ . - 

Cheneviz, in Phil. Trans. for 1801. 
Geognostic and Geographic Situations.—It is asso 

ciated generally with the other arseniates of copper 

‘ 

~— 
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Oryctogno- and various ores of copper. It occurs principally in 
__3-__ Cornwall. 
—_—o + : 

Fourts SussrPecies. 

natty Eaatny Acicu.ar Oxiventre, Jameson. 

Geognostic Situations. —1t occurs 
, along with the other of olivenite in the cop- 

per-mines of Cornwall. 

 dral Olive- son. "Warfelerz, Werner. 

_Cheneviz, in Phil. Trans. for 1801. 

“Arvacamite, oR Muriate or Copper, Jameson. 
— Werner. 

species is divided into two subspecies, viz, 
Compact and Arenaceous. 

Finst Svunspecties. 

Compact Compact Atacamite, on Munrtate or Copper t, 
Atacamite. Jameson. Festes Werner. 

green. Occurs mas- 
disseminated, ect reniform, in 

distinct concretions, which are short, small, and scopi- 
form, also in ular concretions ; in crusts or invest- 
ing s and in s needle-shaped crystals, of the fol- 

ve-green ; of the years 

513 
Internally shini and glistening, and pearly. Has Oryctogno. 

* aetege Veieinaies indeterminate an- __ SY: 
Timaeens 0 on the edges. Brittle, and ~~ 

cay frangible Specific gravity, 4.4! 
C Character. —It ings the flame of the blow- 

pipe of a bright green and blue, muriatic acid rises in 
v and a bead of copper remains on the charcoal. 
It is soluble in nitric acid without effervescence. 

Constituent Parts.—Oxide of Copper, Lie 
Water, 16.9 

Muriatic Acid, 10.1—100.0 
Klaproth, Beit. b. iii. s. 200. 

veins in See rraaits eet at Vacabany 
fie’ Situation, occurs in 

on the he Rhine, and at Sdeetetienterg' in Saxony. In 
the fissures of the lavas of Vesuvius, particularly those 

1804 and 1805. 

Szconp SupsPecigs, 

ArENAcEouS ATACAMITE, oR CopPER-SanD, Jame- jrieneeng 
son.—Kupfersand, Werner. tacamite. 

100.0 
Proust, Seen het tot oa 3 

Geognostic and Situations.—It is found 
in the sand of the river Lipes, 200 leagues beyond 
py lig the desert of Atacama, which Sema 

Peru. 

Genus IV. EMERALD COPPER. 

Smaragd-Malachite, Mohs. 
One axis. Cleavage rhomboidal. Streak. Hard- 

ness = 5.0. Sp. gr. = 3.3,— 34. 
Be cc). ys contains but one species, viz. Rhomboidal 

Copper, or Dioptase. 
1, Ruompoiwat Emeratp Correr, or Droprase. Rnompoi- 

boedrischer en 

EMERALD 
CoprER. 

| arta Malachite, Mohs. dai Eme-. 
upfer-Schmaragd, Werner. rald Cop- 

boid = 123° 58’, Cleavage rhomboidal. per. 
External Characters.—Colour emerald green, which 

Cer exh orgete to pistachio and blackish green. 
ue a i, lage spr emo 

ie pa is ui-angular six prism, 
which is rather acutely jangingied ani heahe oliaeaniitie 

hich tou ot on the alternate lateral by three 
eles planes smooth. Internally aenks 

lustre pearly. Fracture small conchoidal. 
lucent, passing to semi-transparent. Brite, and enly 

Chemical Characters.—It becomes of a chesnut- 
Eosenngeieer: betes and tinges the 
a omy but is infusible ; oboe 

Cankeett peat sor 
anal 42.85 

7 28.57 —99.99 
Venue, ix Haity, t. iii, p. 137. ' 

eb as ee ee Oe on account of its resemblance to it; but want of accurate information 

3 



Oryctogno- 
Sy. 

Order V. 
Mica, 

CorrEr 
Mica. 

Prismatic 
copper 

mnica, 

Urnan 
Mica. 

Pyramidal 
uranite. 
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Geognostic and Geographic Situations.—Found, ac- 

cording to Hermann, in the land of the Kirgnise, 125 
leagues from the Russian frontier, where it is associ- 
ated with fibrous and compact malachite, calcareous- 
spar, and limestone. ; 

Orper V. MICA. 

If no metallic lustre, the specific gravity is above 2.2. 
Streak neither yellow nor dark-red. 1f the specific 
gravity is under 2.2. the lustre is perfectly metallic and 
shining. The cleavage is distinctly axifrangible and 
prismatoidal, The hardness varies from 1, to 2.5. 
Specific gravity ranges from 1.9 to 5.6. 

_ This order contains seven genera, viz. 1. Copper- 
mica; 2. Uran-mica; 3. Cobalt-mica; 4. Antimony- 
mica; 5. Blue iron ; 6. Graphite; 7. Mica; 8. Pearl- 
mica. 

Genus. I. COPPER-MICA. 

Three axes, Cleavage prismatic. Streak green. 
Hardness = 2.0. Sp. gr. = 2.5.—2.6. 

This genus contains one species, viz. prismatic cop- 
per mica, 

1. Prismatic Coprer-Mica, Jameson.—Prismatis- 
cher Kupferglimmer, Mohs. Kupferglimmer, Werner, 

Prism unknown. Cleavage prismatic. 
External Characters.—Colour green. Occurs mas- 

sive, disseminated, and in granular distinct concretions ; 
seldom crystaliized in very thin equiangular six-sided 
tables, in which the alternate terminal planes are set on 
obliquely. Externally smooth and splendent; inter- 
nally splendent, lustre pearly. | Fracture small-grained, 
uneven, inclining to conchoidal. Fragments indeter- 
minate angular and tabular. Massive varieties trans- 
lucent ; crystallized transparent. Streak green. Sectile, 
Rather brittle. 

Chemical Characters.—It decrepitates before the blow- 
pipe ; and passes, first, to the state of a black spongy 
scoria, after which it melts into a black globule, of a 
slightly vitreous appearance. 

Constit. Parts. Oxide of Copper, 58 
Arsenic Acid, ta 
Water, 21——100 

Cheneviz, Phil. Tr. 
for 1801, p. 201, 

Geognostic and Geographic Situations.—It has been 
hitherto found only in veins in the copper-mines in 
Cornwall. 

Genus II. URAN-MICA or URANITE. 
One axis. Cleavage pyramidal. Streak green. Hard- 

ness = 2.0.—2.5. sp. gr. =3.1.—3.3. 
__ This genus contains one species, viz. Pyramidal Uran- 
ite. 

1.PyramratUranire, Jameson.—Pyramidaler Uran- 
Glimmer, Mohs. Uran-Glimmer, Werner. 

Pyramid = 95°, 13’; 144° 56’. The only distinct 
cleavage is that parallel with the base of the prism. 

External Characters.—Chief colours green aud yellow. 
Seldom massive, sometimes in flakes ; the massive va- 
rieties are disposed in angulo-granular concretions. Fre- 
quently crystallized. The secondary forms are the fol- 
lowing : ; 

1. Rectangular four-sided table, or short prism. Some: 
times elongated. 2. The four-sided table bevelled on 
the terminal planes, and the bevelling planes set on the 
lateral planes. 3, The terminal edges of the table 
truncated, thus forming an eight-sided table. 4, The 
terminal planes of the four-sided table bevelled ; and 
sometimes the edges of the bevelment truncated. 5. 

MINERALOGY. : 
When the bevelling planes of No. 4. increase very much Oryetogne- 
in size, there is formed a very acute double four-sided sy: 
pyramid, in which the apices are more or less deeply 
truncated. 6. Sometimes the figure No. 4. is acumi- 
nated on both extremities with four planes, which are 
set on the lateral planes, and the apices of the acumi« 
nations deeply truncated. 

Crystals are small and very small, superimposed, and 
form druses. Terminal planes of the table streaked, 
but the lateral planes smooth, Externally it is usually 
shining and sometimes splendent. Internally shining, 
approaching to glistening ; lustre pearly. Transparent 
and translucent. Streak green. Sectile. Not flexible, 
Easily frangible. 

Chemical Characters.—It decrepitates violently before 
the blowpipe on charcoal ; loses about 33 per cent. by 
ignition, and acquires a brass-yellow colour. 

Cornwall. 
Constit. Parts. Oxide of Uranium, with a ~ 

trace of Oxide of Lead, 74.4 
Oxide of Copper, . 8.2 

° Water, =. ; 15.4 
Loss, 2. —100 

Gregor, in Annals of Pail. 
vol. v. p. 284. 

Geognostic and Geographic Situations —Occurs in 
veins in primitive rocks. In Cornwall] in tinstone and 
copper veins that transverse granite and clay-slate. 

Werner describes a soft mineral, found along with 
Uranite, under the name Uran-Ochre. It does not ap- 
pear to form a distinct species, nor can it be considered 
as a subspecies of Uranite. It is here placed imme- 
diately after Uranite. 

* Upan-Ocure, Jameson.—Uran-Ocker, Werner. 

There are two kinds of this mineral, viz. Friable and 
Indurated, 4 

1. Friante Uran-Ocnre, Jameson.—Zerreibliche Friable 
Uranocker, Werner. uran-o¢ 

External Characters.— Colour lemon-yellow, which 
passes into straw-yellow and sulphur-yellow, and also 
into orange yellow. Occurs usually as a coating or 
efflorescence on pitch-ore, and sometimes small reniform. 
Is friable, and composed of dull, dusty, and weakly co- 
hering particles. Feels meagre. 

Geognostic Si/uation— Occurs always on pitch-ore, 
2. Inpurarep Uran-Ocuxe, Jameson.—Feste Uran- 

ocker, Werner. ‘ 
External Characters —Colours are straw-yellow, le- 

mon-yellow,and orange yellow; and this latter passes into 
aurora-red and hyacinth-red, and reddish and yellowish 
brown. Occurs massive, disseminated, and superimposed; 
and sometimes a tendency to fibrous concretions: Inter. 
nally glimmering, glistening, and resinous. Fracture 
imperfect conchoidal. Opaque. Soft and very soft. 
Rather Sectile. Specific gravity, 3.1500, La Methe- 
rie.—3.2438, Haiiy. 

Chemical Characters—According to Klaproth, the 
yellow varieties are pure oxide ufanium, but the 
brownish and reddish contiin also a little iron. 

Geognostic and Geographical Situations—It is found 
at Joachimsthal, and Gottesgab in Bohemia, and at 
Johanngeorgenstadt in Saxony. 

Uran-oc! 

Indurated 
uran-och 

Genus III._COBALT MICA, or RED COBALT. Fe 
Mica, 

Kobalt Glimmer, Mohs. 

Three axes. Cleavage prismatic. Streak red, green. 
Hardness = 2.5, Sp. gr. = 4.43. 

mene 4\ 
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MINERALOGY. 
Peeanes.- This genus Contains one species, viz. Prismatic ted 
. ws) Mae | "1. Prismatic Rev Conact. Jameson.—Prismatischer 

. Cleavage prismatoidal. 

‘Radiated Red Cobalt, Earthy Red Cobalt, and Slaggy 

First Sussrecties. 

i often in en small yore ible 
botryoidal ; also in stellular and scopiform radi or 
Siechs cunuirecioess which are sometimes collected into 
granular concretions ; it also oceurs crystallized. Crys- 
tals generally acicular or capillary, and scopiformly or 
stellularly agaregated. Externally shining, passing 

acd eaticiajneateeplieonr ask wets daipet, lustre oor i — roe ey PO aoet 

| Rained ~ Raprated RED COBALT, or COBALT-BLOoM, Jameson. 

"ed cobalt. —Kobalt-bluthe, Werner. 

t External Characters.—Principal colour red ; rarely 
4 greeni , and olive-green. Occurs massive dis- 

A 
§ 
' 

. comes 
borax glass bine. 

Constituent Cobalt, 
, Arsenic Acid, 38 

Buckholz. in J. d. Min. t. 25. p. 158, 
Geognostic Situat ion —Occurs in veins, in primitive, 

trineitod, od secondary rocks, ‘slong’ wi pre ai 
metalliferous com s. 
~ Geographic Situation —Occurs in veins in secon- 
dary rocks at Alva, in Stirlingshire; in limestone of 
the coal formation in Linlithgowshire ; vrata Ss 

| small veins in sandstone of the coal formation, along 
with galena and blende, at ton, in Edinburgh ; 
in the Clifton lead-mines near Tyndrum ; and at 
coath in Cornwall. 

Seconp Surspectes. 

Eartay Rep Copatt, or Copatt-cavst. Jameson. 
Meal. —Kobold-beschlng, Werner. 

= Tun Supspectes, 
Stacoy Rev Conatr, Jameson. Schlackige Kobalt- 

blathe, na. 

form. ernally smooth. Lustre shining and resin- 
e., racture conchoidal. Translucent. Soft and 

~ Geognostic and Geographic: Sitwations,—Occurs in 

515 
with other cobaltie minerals, in the mine See 

——— 

veins along 
of Sophia, at Wittichen in Furstemberg. 

Copatt Ocure. 

The Black, Brown, and Yellow Cobalt Ochres, and 
other similar minerals, ought to be arranged er, 
and form a particular order by themselves. In the 
mean time, we place them beside the Red Cobalt, on 
‘account of their being often associated in nature with 
that mineral. : 

*1. Brack Coparr Ocure, Jameson. — Schwarz Black co- 
Erdkobold, Werner. balt ochre. 

It is —. aished into Earthy Black Cobalt-ochre, 
and indu Black Cobalt. ochre. 

a. Eartuy Brack Copart-Ocure, Jameson,— Earthy 
Schwarzer Kobold Mulm, Werner. Cobalt oxide noire >!@¢k ©9- 
terreux, Haiiy. racine 

External Characters—Colour intermediate between 
brownish atid blackish-brown. Friable, and composed 
of dull coarse particles, which soil very little. Streak 
shining. M to the feel. Light. 

Chemical Chhraciers.—Before the blowpipe, it yields 
a white arsenical vapour ; and it colours blue. 

6. Inpuratep Brack Copatt-Ocure, Jameson, Indurated 
Fester Schwarz Erdkobold, Werner. Leena 3 

External Characters —Colour distinct bluish-black. ** °°" 
Occurs massive, disseminated, in erusts, small botry- 
kel ren peiiem. ff ema stalactitic, 

» Specular, with pyramidal impressions, 
Sometimes it occurs in thin at curved einai cons 
cretions. Surface feebly glimmering. Fracture fine 
earthy, sometimes passing into conchoidal. Fragments. 
indeterminate angular, and blunt- Opaque. 
Streak shining and resinous. Vey approaching 
to soft. Soils feebly. Sectile. ily frangible. 

200, Breit. ar gravity, 2.019 to 2.425, Gel 

‘hemical Characters.—Refore the blowpipe it yields 
nese odour, and colours glass 2 a smalt~ 

ue. 
Constiiuent Parts.—It is considered as black oxide of 

cobslt, with arsenic and oxide of iron. 
G stic Situalion.—Both sorts usually occur to- 

gether, and in the same kind of repository; but the- 
is the rarest. They are found sometimes in 

primitive mountains, but most frequently in secondary 

ag eee Si It is found Iderly Edge, iphic Siiuation,—It is found at Alder a 
Chubie im red sandstone; in slate-clay in ried nin-. 
sula of Howth near Dublin; at Riegelsdorf in Hessia, 
and in many other countries on the Continent. 

Uses.—\t is used in the making of smalt, and affords 
shins a good blue colour, but not so fine as that obtuined 

from grey cobalt. Of the two kinds of black cobalt, 
the compact is that which affords the most esteemed 
blue colour. ; 

II. Brown Copart-Ocure, Jameson.—Brauner Erd- Brown ¢o- 
kobold, Werner. , balt ochres. 

External Characters.—Ptincipal colour brown, grey, 
and brownish-black, Occurs massive, disseminated, 
and sometimes very much cracked. Internally dull, 
Fracture fine earthy, approaching to conchoidal in, the 
large. Fragments indeterminate angular, and_blunt~. 
Sign, Opaque. Streak shining and resinous, Very 

Sectile, Very easily frangible. Light. 
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_ Oryctogno- Chemical Characters.—Before the blowpipe it emits 

By? ne arsenical odour, and communicates a blue colour to 
Trax, 
Constituent Parts.—It is considered to be a com’ d 

of Brown ‘Ochre of Cobalt, Arsenic, and Oxide of 
Tron, 

Geognostic Situation.—It a to occur principally 
in secondary mountains, and 1s generally accompanied 
with red and black cobalt-ochre, ochry-brown iron- 
stone, and lamellar heavy-spar. 

Geographic Situation.—It is found at Kamsdorf and 
Sadlfeld in Saxony; Alpirsbach in Wurtemberg ; and 
in the valley of Gistain in Spain. 

Use.—It is used for making smalt, but is not so 
valuable as the black cobalt. 

Observations.—Distinguished from Umber, Bole, and 
other minerals of the same description, by its streak 
and softness, 

Yellow Co- 3. Yexrxow Copatt Ocure, Jameson.—Gelber Erd- 
balt Ochre. kobold, Werner. Cobalt arseniaté terreux argentifere (?) 

Haiiy. 

External Characters.—Colour yellow, which in some 
varieties is grey and white. Occurs massive, disse- 
minated, corroded, and incrusting. Frequently appears 
rent in different directions. Internally it is dull. Frac- 
ture fine earthy in the small, conchoidal in the large. 
Fragments indeterminate angular, and blunt-edged. 
Streak shining. Is soft, passing into friable. Is sec- 
tile. Is very easily frangible. - 

Specific gravity 2.677, Kirwan, after having absorb- 
ed water. 

Chemical Characters.—It emits an arsenical odour be- 
fore the blowpipe, and colours borax blue. Appears to 
be the purest of the cobalt ochres. Generally contains 
a portion of silver. , 

Geognostic Situation.—Occurs in the same geognos- 
tic situation as the preceding, and is almost always as- 
sociated with earthy red cobalt, and sometimes with ra- 
diated red cobalt, nickel-ochre, iron-shot copper-green, 
and azure copper. 

Geographic Situation.—Occurs at Saalfeld in Thu- 
ringia; Kupferberg in Silesia; Wittichen in Fursten- 
berg; and Alpirsbach in Wurtemberg, in Swabia ; and 
Allemont in France, 

Use.—Affords a better smalt than the preceding, and, 
owing to the silver it contains in the countries where 
it occurs, is also valued as an ore of silver. 

Ayxtmo-. GenusIV. ANTIMONY MICA, or WHITE 
ny Mica. ANTIMONY. 

Spiessglass-glimmer, Mohs. 
Three axes. Cleavage prismatic. Hardness = 1.5— 

2.0. Sp. gravity = 5.0 — 5.6. 
This genus contains one species, viz: Prismatic An« 

timony Mica, or White Antimony. 

Prismatic 1. Prismatic Wuitr Antimony, Jameson.—Pris- 
oad An- matischer Speissglass-glimmer, Mohs. Weiss-spiesgla- 

serz, Werner. 

Prism unknown. Cleavage prismatic. 
External Characters.—Its colours are white and grey. 

Seldom occurs massive, more frequently disseminated, 
and in membranes ; also in distinct concretions, which 
are coarse and small «granular, and scopiform and stel- 
lular radiated. Is often crystallized. The followin, 
figures have been observed :—1. Rectangular four-sid 
prism, bevelled on the extremities; 2. Oblique fours 

MINERALOGY. 
sided prism ; 3, Rectangular four-sided table; 4. Six« 
sided prism ; 5. Acicular and capillary crystals. The 
tables are small and very ake 9 usually adhering by 
their lateral planes, and sometimes, although seliiséa, 
manipularly aggregated, and often intersecting each Y 
other, in such a manner as to form cellular groups. 
The erystals are sometimes smooth, sometimes feebly 
longitudinally streaked, and splendent. Internally it 
is shining, and the lustre is intermediate between pearly 
and adamantine. The fragments are indeterminate 
angular, or wedge-shaped. Is translucent. Is rather 
sectile. 

Chemical Characters.—Before the blowpipe it melts 
very easily, and is volatilized in the form of a white 
vapour. 

Constit. Parts.—Oxide of Antimony . . 
Oxides of Antimony and Iron 3 
Silica, .. ‘ 7 3 8—98 

Vauquelin, Hauy, t. iv. p. 274. 
Geognostic and Geographic Situations.—It occurs in 

veins in primitive rocks, and is usually accompanied 
with the other ores of antimony. At Prizbram, in Bo- 
hemia, it occurs along with crystallized galena or lead- 
glance; and at Allemont, with native antimony, and 
grey and red antimony. It has also been found in Ma- 
laxa in Hungary. 

* Antimony Ocure, Jameson. — Spiesglanzocker, 6x | Werner. 

External Characters.—Its colour is yellow, grey, and 
beew Scarcely occurs Beagrie and dissemi B 
gener. incrusting of antimony, Is 
eee ences earthy; and a ed inclines fe ra- 
iated. Is opaque. Is 5 ing into v soft. 

Is brittle, wid cial frangible. eed ~ 
Chemical Characters—Before the blowpipe, on char- 

coal, it becomes white, and evaporates without melting. 
With borax, it intumesces, and is partly reduced to the 
metallic state. ; 

Geognostic and Geographic Situations.—It occurs al- 
bs in veins, and accompanied with grey antimony, 
and sometimes with red antimony. It is found at Huel 
Boys, in Endellion, in Cornwall. 

Genus V. BLUE IRON, or IRON MICA. 
Eisen Glimmer, Mohs. 

Three axes. Cleavage prismatic. Streak white? 
Hardness = 2.0. Sp. gravity = 2.8—3.0. ? 

This genus contains two species, viz. Prismatic Blue 
Tron. 

Bice 
Tron. 

1. Prismatic Buve Iron. 
Prism unknown. Cleavage prismatoidal. ’ 
This species is divided into three subspecies, viz. - 

Foliated Blue Iron, Fibrous Blue Iron, and Earthy 
Blue Iron. ; ; 

First Supspecigs. nena 

Foutatep BuiveE Iron, Jameson,—Blattriches Eisen- rnc 
blau, Hausmann. . ; 

original planes of the oblique four-sided =) flat- 
ly bevelled on the extremities ; the bev lanes 
set obliquely on the broader lateral planes, 2. Eight- 
sided prism, acuminated with four planes. The crys- 
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—- pr pan gape ae 3 bere Genus VI. GRAPHITE*. ae 

sed. Externally shining or splendent. Internally shin- Kohlen Glimmer, Mohs. Gan 

Fragments tabular, splint One axis. Cleavage rhomboidal. Streak black. P#1TF. 

long te * Hardness = 1.0—2.5. Sp. gravity = 2.7 —3.0. | 

Fibrous Z : 

Is translucent on the or strongl translucent. 
Colour bine. in-the streike Sectile, and easily This genes containg one Bier 

Flexible in thin pieces. = RHEL 
From France. Ruomso1 ‘'ameson, — Graphi mboi- 

* Constituent Parts:—Oxide of Iron ees. Res respect * aa gee 

Wate . reer Pn ce Sea ak Cleavage axifrangible. ie . 
Ironshot Sili . 125 This species is divided into two subspecies, viz. Scaly 

is * 500—98 Graphite, and Compact Graphite. 
Alumina 

sammie: Jog YH 0 im Ann. du Mus. t. iii, p. 405. 
Situations.—It occurs in 

Seconp Supspecies. 

Fisrovs Brive Iron, Jameson.—Fasriges Eisenblau, 
. Fasriges Eisenblau, Haus. Hand. b. iii. 

ogee and Geographic Situations —Earope—t 
occurs in transition syenite at Stavern in Norway.— 
America.—In West Greenland. 

Tuirp Susspecies. 

| Seetay thee Eartuy Bive Iron, Jameson.—Blau Eisenerde, 

7 

Werner. Erdiges Eisenblau, Hausmann. 
External Characters.—In its original repository it is 

said to be white, but afterwards becomes indigesblue, 
of different of intensity, which sometimes 
into smalt-blue. Is usually friable, sometimes 
and sometimes massive, di 

Te soll Feels cat unsere, To t A meagre. Is rather 
light. 

yellow. rapidly in acids. 
Fr 

Constituent Paris-—Oxide of Iron 47.50 
Acid 32.00 

Water a. ae 
Beit. b. iv. s. 122. 

clay-beds, also disseminated in bog iron-ore, or incrust- 
ing turf and peat. 
eS coversl OF ta sd taphiie: pate 

First Susspecies. 

Scary Grapuite.—Schuppiger Graphit, Werner. Sealy gra- 

External Characters.—Colour dark steel-grey, which ?"'** 
approaches to t iron-black. Occurs massive, disse- 
minated ; ic a and fine granular concretions ; 

form hitherto met 
artes table. Internally 

ing pening splendent, and lustre metallic, 
ee ee leaeedged Fragments indeterminate an- 
capt blunt-edged. Streak ee even splen- 

and -lustre metallic. Perfect] Rather 
difficaltly frangible. Writes and soils. oak black. 
Feels very greasy, 

Seconp Sunspecies. 

Compact GRAPHITE, Jameson. —Dichter Graphite, Compact 

Werner. 

External Characters.—Colour is nearly the same with 
the preceding, only rather blacker. massive 
and disseminated, also in columnar concretions. In- 
ternally it is glimmering, nat 3s , and the 
ieetan i shal lic. Fracture small and vor ha 
even, which into even, and also large and 
flat idal ; the large is sometimes longitudi- 
nal. Fragments i i and blunt-edged, 
and sometimes also san In other characters 
agrees with the 

Chemical Cheveclere"When heated in a furnace it 
dusty. burns without flame or smoke, and during combustion 

emits carbonic acid, and leaves a residuum of red oxide 
of iron. 

Constituent Parts 
Berthollet. Graphite of Pluffier. 

Carbon . 90.9 Carbon 23 
Iron . 9,1—100.00 Iron . 2 

Alumina . 37 
Silica 88—100 

Journal des Mines, N. ‘12, p- 16. 
Pin, yea edi yas sat usually in beds, some 

and in a es: 
po peck pet me clay-slate, foliated granular limestone. 
coal and trap formations. 

Geographic Situation.—Occurs in imbedded masses, 
and disseminated in gneiss in Glen Strath Farrar in 
Inverness-shire ; in the coal formation near Cumnock, 

* Graphite, from ygapw, I write,’on account of its writing quality. 
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Oryctogno- amygdaloid, which is occasionally slaty, and contains 

sy: tes. 

—— "eV see.—The finer kinds are first boiled in oil, and 
then cut into tables or pencils: the coarser parts, and 
the refuse of the sawings, are melted with sulphur, and 
then cast into coarse pencils for carpenters ; they are 
easily distinguished by their sulphureous smell. It is 
also used for brightening and preserving grates and 
ovens from rust ; and, on account of its greasy quality, 
for diminishing the friction in machines. Crucibles 
are made with it, which resist great degrees of heat, 
and have more tenacity and expansibility than those 
manufactured with the usual clay mixtures, 

Mica. Genus VII. ' MICA. 

Talk-glimmer, Mohs. 

One axis. Cleavage rhomboidal. Streak green, 
white. Hardness=1.0—1.5. Sp. gravity = 2.7— 3.0. 

This genus contains one species, viz. Rhomboidal 
Mica, 

ain pag 1. Ruomsoran Mircea, Jameson—Rhomboedrischer 
amice  Falk-glimmer, Mohs. 

Rhomboid unknown. Cleavage parallel with the 
terminal planes of the regular six-sided prism. 

This species is subdivided into ten subspecies, viz. 
1. Mica; 2. Pinite ; 3. Lepidolite ; 4. Chlorite ; 5. Green 

~ Earth ; 6. Talc; 7. Nacrite; 8. Potstone; 9. Steatite ; 
10. Figure-stone. *Clay-slate, Whet-slate, Black Chalk, 
Alum-slate. 

First SusspPeciss. 

Mica*, Jameson.—Glimmer, Werner. 

Mica, External Characters.—Its most common colours are 
grey, brown, black, and white, and very rarely peach- 
blossom r It occurs massive, and disseminated ; 
also in distinct concretions, which are large, coarse, 
and small granular, and wedge-shaped prismatic. The 
following are the secondary forms : ‘ 

f. Equiangular six-sided prism. 2. Equiangular 
six-sided table. 3. Equiangular six-sided table, trun- 
cated on four of the terminal edges. 4. Equiangular 
six-sided table, bevelled on the terminal planes, and 
the edges of the bevelment truncated. 5. Rectangular 
four-sided table. 6. Rectangular four-sided prism. 

Crystals middle-sized and small, seldom large. 
Tabies generally adhere by their terminal planes, sel- 
dom by their lateral planes, and form drusés. Some- 
times arranged in rows, rarely in the rose-form, and 
seldom intersecting each other. Lateral planes of the 
tables, and the terminal planes of the prism, smooth 
and resplendent ; terminal planes of the table longitu- 
dinally streaked, lateral planes of the prism transverse- 
y streaked. Internally generally resplendent, seldom 
shining, generally pearly, sometimes semimetallic, and 
in the silver-white variety passing into metallic. Frac- 
ture not discernible. Fragments tabular and splintery. 
Translucent or transparent in thin plates, but rarely in 
erystals of considerable thickness or length. Sectile. 
Affords a grey-coloured dull streak. Feels fine and 
meagre, smooth. Elastic- flexible. 

Chemical Characters. —Before the blowpipe, it melts 
into a greyish-white enamel. 

* Mica, from the Latin word mico, to shine, given to it on account of its-lustre. 

, Black Mica from Siberia. 
Constituent Parts.—Siliea, 7 42.50 

~Alamina, 11.50 
Oxide of Iron, 22.00 
Oxide of Manga. 

: ? yh 2.00 

- Potash, = + ~~ 10.00 
‘Magnesia, ; 9.60 

Loss by heating, — 1.00—98.00 
hens i pe B. v. 8.78, 

Geognostic Situation—This mineral occurs as an es- 
sential constituent part of granite, gneiss, and mica- 
slate, and is ‘accidentally intermixed with other rocks, 
both of the primitive, transition, secondary or flctz, 
and alluvial classes. é 

Geographic Situation —The rocks in which mica oc~ 
curs, are so universally distributed, that it is not neces~ 
sary to enter itito any detail of localities. 

Uses —In Siberia, where window-glass is scarce, it 
is used for windows; also for a similar purpose in Peru, 
and, I believe, also in New Spain, as it appears that 
the mineral named Teculi by Ulloa, and which is used 
for that purpose, is a variety of mica. It is also used 
in lanterns, in place of glass, as it resists the alterna- 
tions of heat and cold better than that substance. In 
Russia, it is employed in different kinds of inlaid work. 
It is sometimes intermixed with the glaze in particular 
kinds of earthen-ware ; the heat which melts the glaze 
has no effect on the mica; hence it appears dispersed 
throughout the glaze, like plates or scales of silver or 
gold, and thus gives to the surface of the.ware a very 
agreeable appearance. Some artists use it in the mak- 
ing of artificial aventurines. 

Srconp SussPEcigEs, 
Pinire, Jameson.—Pinit, Werner. Micarelle, Kir- Pinite. 

wan. ig 

External Characters.—Colour blackish- green, altered 
on the surface by brewn or red iron-ochre into brown- 
ish-red. Sometimes iron-shot.. Occurs massive, also 
in distinct concretions, which are thick and thin lamel- 
lar, collected into large and coarse granular, and crys< 
tallized in the following figures: : 

1. Equiangular six-sided prism. 2. The preceding 
figure truncated or bevelled on all the lateral edges. 
Owing to the number of planes, figures of this des+ 
cription have a cylindrical form. The terminal angles 
are sometimes truncated, ’ 

Crystals seldom middle-sized, generally small. They 
are imbedded, and frequently intersect each other. 
Cleavage shining ; fracture glistening and glimmering, 
lustre resinous. Vedctare small-grained uneven. Frag- 
ments blunt-angular, seldom tabular Opaque; faint« 
ly translucent on the edges. Sectile. Easily frangible. 
Not flexible. Feels somewhat greasy. - 

Chemical Character.—It is infusible before the blow- 

— 

pipe. 3 
Constituent Parts.—Silica, ‘ 29.50 

Alumina, 63.75 
Oxide of Iron 6.75—100:00 

Klaproth, Jour. des Mines, N, 100. p, 311. 
Geognostic and Geographic Siluations,—It is found 

imbedded in the granite of St. Michael’s Mount in 
Cornwall; in porphyry in Ben Gloe and Blair-Gew- 
rie. Ma 
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’Tarnp Susspecies. 

Lepmouite, Jameson.—Lepidolith, Werner. - 

nal Characters.—Colour peach-blossom-red, in- 
‘sometimes to rose-red, sometimes to lilac-blue 3 

? i ish- > d greenish. 

fr. « ol mi Cd us in qroall gracialar distinct 
i Internally its lustre is glistening, passi 

into'shining, and pearly. Fracture coarse 5 7 
Peamewn indasadnate and Dlure-edged. 
Feebly translucent. Soft. sectile. Rather easily 
frangible. Specific gravity, 2.816, Klaproth.—2.58, 
Karsten. 

Chemical Characters.—Before the blowpipe it intu- 
mesces, and melts very easily into a milk-white nearly 
translucent globule. 

Constituent Parts.—Silica, 54.00 
Alumina, ° 20.00 
Potash, s 18.00 

Fluate of Lime, 4.00 
Manganese, $.00 
Iron, 4 1 00—100 

vi in, Jour. de Min. t. ix. p. 235. 
and Geo, ic Situations —It occurs dis- 

seminated, in foli and granular limestone, at Dal- 
mally, and in other quarters of the Highlands. 

Fovarn Susspecies. 

Cutorite, Jameson.—-Chlorit, Werner. 

subspecies is divided into four kinds, viz. Ear- ” This 
oy Chlorite, Common Chlorite, Slaty Chlorite, and 
Fi Chlorite. 

First Kind. 

~Eartay Cutonite, Jameson.—Erdiger Chlorit, 
Karsten. 

External Sect sup Roel, wate Occurs mas- 
sive, disseminated, in crusts, moss-like, inclosed 
in adularia and_rock-crystal ry saga or glisten- 
SE eee pearly. Consists of fine scaly icles, 

which are more or less cohering, and feel rather 
greasy. Does not soil. Streak is of a mountain-green- 

ur. 
Chemical Characters.—It melts before the blowpi 

into a blackish slag. “5 
Constituent Parts.—Silica, - 26.00 

Alumina, 18.50 
ia, 8.00 

Mariate of Soda, 
or Potash, 2.00 

Oxide of Lron, 43,00 
; . 2.50—99.00 

Vauquelin, Journ. des Mines, N. 89, p. 167. 
ic and Geographic Situations.—It occurs in 

veins along with common chlorite at Forneth Cottage 
in Perthshire. 

Second Kind. 

“Common Cuonite, Jameson.—Gemeiner Chlorit, 
Werner. 

External Characters.—Colour is intermediate between 
dark blackish-green and leek-green. Occurs massive 
and disseminated. Lustre glimmering, or glistening ; 
pewrly. neue to resinous. Fracture fine earthy ; 

sealy f Fragments blunt-edged. Opnaee- 
Becomes light mountain-green in the streak, with a 
feeble lustre. Soft. Sectile. Does not adhere to the 
tongue. Feels somewhat greasy. 
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Geognostic and Geogra 

only disseminated through rocks of different kinds, as 
granite and mica-slate, but also in beds and veins. It 
Is met with in Arran, Bute, &c. 

Third Kind. 
Staty Curonite or Cutortre-State, Jameson.— Slaty 

iefer, Werner, Schiefriger Chlorit, Karsten, chlorite. 

External Characters.—Colour intermediate between 
dark mountain and leek- 3 Sometimes passes 
into blackish-green and greenish-black. Occurs mas- 
sive, and in whole beds. Lustre glistening, some- 
times inclining to shining, and intermediate between 

ly and resinous, Fracture more or less perfect 
slaty, seldom straight, generally waved slaty, and some- 
times scaly foliated, Fragments tabular. Opaque. 
Affords a pale mountain.green streak. Sectile ; rather 
easily frangible. Does not adhere to the tongue. 

Saels liialy aoseer: need try" 
nostic Situalion—Oceurs principally in beds, 

i to clay-slate, and is occasionally associated 
with potstone and talc-slate. 

Geographic Situation —Occurs in beds, in the clay- 
slate districts of the Grampians, and other parts of Scot- 

Fourth Kind. 

Fouatep Curorite, Jameson.—Biittriger Chlorit, Fotjatea 
chlorite. Werner. 

Exernal Characters—Colour dark blackish-green, 
which in some rare varieties is dark olive-green. Oc 
curs massive, disseminated, in granular concretions, 
and crystallized in four-sided priems, and in six-sided 
tables. These tables are aggregated together, in sucha 
manner as to form the two following figures: 

A. Cylinder terminated by two cones. 
B. Two truncated cones, joined base to base. 
Crystals generally longitudinally streaked, and are 

small or msiddle-sized. Externally glistening, ap- 
proaching to shining, and resinous ; internally shining, 
and pearly. Fragments indeterminate angular ; tabular. 
Opaque; translucent on the edges ; sectile ; rather dif+ ~ 
ficultly frangible, Feels rather greasy. Colour light« 
er in the streak. 

Geognoslic and Geographic Situations—_It occurs 
in the Island of Jura, one of the Hebrides, in quartz 
rock, ; 

Firru Supsrecies. 

Green Eartn, Jameson.—Griinerde, Werner. 

seldomer disseminated, more frequently in globular and 
amygdaloidal-shaped pieces,which are sometimes hol- 
Jow, in crusts lining the vesicular cavitiesin amygdaloid, 
or on the surface of agate balls. Internally dull. Frac. 
ture earthy, sometimes small grained uneven. Opaque. 
Feebly glistening in the streak, but withoutany chang e 
of colour. Feels rather greasy. Adheres ‘slightly to 
the tongue. , “a 

Chemical Characters.—Before the blowpipe it is 
converted into a black vesicular slag. 

From the Veronese. 
Constituent Parts.—Silica, * 53.0 

Oxide of Iron, 28.0 
Magnesia, . 2.0 
Potash, P 10.0 

’ . 6.0-».99.0 

; Klaproth, Beit. B. iv. 8,241. 

ie Situations —Occurs not Oryctogno- 

Green 

External Characters.—Colour green. Occurs massive, 
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Geognostic Situation._It occurs principally in the 

amygdaloidal cavities of amygdaloid, and incrusting 
the agates found in that rock. It also occasionally ¢o- 
lours sandstone, and is disseminated in porphyry. 

Geographic Situation_It is a frequent mineral in 
the amygdaloid of Scotland; it occurs also in that of 
England and Ireland. 

Uses.—It is used asa pigment in water-painting, and 
is the mountain-green of painters. 

Sixta Susspecies. 

Tatc, Jameson.—Talk, Werner. 

This species is divided into two kinds, viz. Common 
Talc and Indurated tale. 

First Kind. 

Common Tatc, Jameson.—Gemeiner Talk, Werner. 

External Characters.__Common colours white and 
blue. Occurs. massive, disseminated, in plates, reni- 
form, and botryoidal; in distinct concretions, which 
are large, coarse and small granular; also narrow or 
broad and stellular or promiscuous radiated, which are 
again collected into other concretions, having a wedge- 
shaped prismatic form. Sometimes crystallized in small 
six-sided tables, which are in druses. Generally 
splendent ; shining; pearly; semi-metallic. Frag- 
ments wedge-shaped, seldom splintery. Translucent ; 
in thin folia trarisparent. Flexible; not elastic. Sec- 
tile. Feels very greasy. 

Chemical Characters.—It becomes white before the 
blow-pipe, and at length, with difficulty affords a small 
globule of enamel... 

Constituent Parts,—Silica, 61.75 
Magnesia, 30.50 
Potash, 2.75 
Oxide of Iron, 2.50 
Water, 0.25 

Loss, é 2.25 
2 Klaproth, Karst. Tab. s. 43. 

Geognostic Situation:_It occurs in beds in mica- 
slate and clay-slate, and in a similar situation in granu- 
lar limestone and dolomite; also in cotemporaneous 
veins, in beds of indurated tale, serpentine, and por- 
phyry 3 and in the reniform external shape in tinstone 
veins, 

Geographic Situation.—It is found in Aberdeenshire, 
Banffshire, and Perthshire. F 

Uses.—It enters into the composition of the cosmetic 
named rouge. 

Second Kind. 

Inpuratep Tatc, or Tate SLATE, Jameson.—Ver- 
harteter Talk, Werner. 

External Characters.—Colours grey and green. Oc- 
curs massive, and rarely in fibrous distinct concretions. 
Lustre shining, passing to glistening; pearly. Frac- 
ture curved ‘slaty, passing into imperfect foliated. 
Fragments tabular. Strongly translucent on the edges; 
sometimes feebly translucent. Rather sectile.. Rather 
easily frangible. Not flexible. Feels greasy. 

Geognoslic Situation.—It occurs in primitive moun- 
tains, where it forms beds in clay-slate and serpentine, 
and is associated with amianthus, chlorite, rhombespar, 

_ garnet, actynolite, quartz, kyanite and grenatite. 
Geographic Situation._It occurs in Perthshire, Banff- 

shire, and the Shetland islands. 
Uses.—It is employed for drawing lines by carpen- 

ters, tailors, hat-makers, and glaziers. The lines are 

MINERALOGY. 
not so easily effaced as those made by chalk, and be- 
sides remain unaltered under water. 

SrvenTu Supspecies. 

Nacrite, Jameson.—Nacrite, Brongniart. Erdiger Nacrite. 
Talk, Werner. : . 

External Characters.—Colours greenish-white, and | 
greenish-grey. Consists of scaly parts, which ate Ware 
or less compacted; the most compact varieties have a . 
thick or ¢urved slaty fracture. Strongly glimmering ; 
pearly ; inclining to resinous. Friable. Feels very 
greasy ; soils. ar 

Chemical Characters.—It melts easily before the 
blowpipe. 

Constituent Parts,—Alumina 81.75 
Magnesia, 0.75 
Lime, 4.00 
Potash, 0.50 
Water, 13.50.—100.50, 

John. 
Geognostic and Geographic Situations.—This is a 

very rare mineral ; it occurs in yeins with sparry iron- 
stone, galena, iron-pyrites and quartz, in the 
district of Freyberg in Saxony ; Gieren in Silesia; an 
Sylva in Piedmont. 

E1cutT Supspkcizs. 

Porstone, or. Lapis Oxxaris, Jameson.—Topf. Potstone: 
stein, Werner. ' 

External Characters.—-Colour greenish-grey, of dif- 
ferent degrees of intensity ; darker varieties incline to : 
leek-green, and blackish-green. Occurs massive, and 
in granular concretions, which are indistinct, Inter- 
ally glistening, inclining to shining; pearly, inclin- 
ing to resinous. Fracture curved, and imperfect foliat~ 
ed, which passes into slaty. Fragments indeterminate 
angular, or slaty. Translucent on the edges. Affords 
a white-coloured streak. Perfectly sectile. Feels 
greasy. Rather difficultly frangible. 

Chemicat Character.—It is infusible before the blow 
ipe. 

. "Gairabahe Situation.—It occurs in thick beds, in pri- 
mitive clay-slate. : : : 

Geographic Situation—It occurs abundantly on 
the shores of the lake Como in Lombardy, and at 
Chiavenna in the Valteline; also in different parts 
in Norway, Sweden, and Finland. ae 

Uses.—When newly extracted from the query it is 
very soft and tenacious, so that it is frequently fashion- 
ed into various kinds of culinary-vessels, which harden 
in drying, and are very refractory in the fire. 

— 

Nintu SusBsPEcigEs. 

Sreatirz, or Soapstone, Jameson.—Speckstein, Steatite. 

Werner. ( : bs 
External Characters.—Colours white, red impaite, 

and yellow. Sometimes marked with spotted an 
dendritic greyish-black delineations. _Oceurs massive, 
disseminated, in crusts, reniform; and also in the fol- 
lowing figures : . 

1. Roumeurian six-sided prism, acutely acuminated 
on both extremities with six planes. 2, Acute double 
six-sided pyramid. 3. Rhomboid. ; 

The six-sided prism, and six-sided pyramid, are from ° 
rock-crystal, “a the rhomboid from calcareous spar. 
Both appear to be supposititious, and are small or middle 
sized, generally imbedded in massive steatite. Lateral 
planes transversely streaked, and the acuminating planes 
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Geographic Situation.—It occurs in China and at Oryctogno- oth and shining. Internally dull, and, when glim- 3 

Fe petite ee sienr vine ew ea 

q 

and fine grained uneven. Internally dull, seldom fee- 
bly ring. Fragments indeterminate angular, 
Oe rent san Translucent on the edges. Becomes 
‘shining in the streak. Writes but feebly. Very sectile. 
Rather difficultly frangible. Does not adhere to the 

. Feels greasy. 
"Chemical Chevisioa= Before the blowpipe, it loses 
its colour, but is infusible without addition. 

Steatite of Monte Ramuzo. 

Constituent egirsiiyg 2. f “re 
agnesia, 44. 

Alumina, 2.00 
Iron, 4 ine 
Manganese, 1 

Chrome, P 5.00 
Trace of lime and 

muriatic acid. —100.80 
‘auquelin. 

Geognostic Situation.—It occurs uently in small 
ena te ime in all di- 

and other i 

Geographic Situation —It occurs in the tine of 
Portsoy and Shetland ; in the limestone of Icolmkill ; 
and in the pa rym Pal 

» Sk Canna, other parts in Scotland. 
England, ia the serpentine of Comwellandst Asslweb 

Une-—The stestite of Cornwall is used at Worcester, 
et mac praetor Like fullers earth and 
indurated talc, it absorbs oily and greasy mat- 

cosmetics. It writes readily on glass, in which charac. 
ter it differs from common chalk, which leaves no 
trace ; hence it is used by glaziers, in marking plates 
of glass before they are cut with diamond. 

Tentu Susspectes. 
Fiaurestone, or AGALMAToLITE t, Jameson.—Bild- 

stein, Werner. Agalmatolith, Klaproth. 
External Characters.—Colours Brey green, white, 
red, and brown. Occurs massive. Internally dull or 
feebly i Fracture and flat conchoidal 

het diag: Freges i oe rateprmeer ent ect 5) i inate , Tae Sra anes ee 
sometimes on the Becomes feebly resinous 
in the streak. Intermediate between sectile and 
Feels rather , 

Chemical acters.—lIt is infusible before the blow 

Const. Parts,—Silica, + 85.00 
Alumina, 29.00 
Lime, 2.00 
Potash, 7.00 
Iron, 1.00 

Water,  5.00—99.00—Vauquelin. 
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Nagyag in Transylvania, but the geognostic situations 
are wn. 

Uses.—This mineral, owing to its softness, can easily 
be fashioned into various shapes with the knife : hence, 
in China, where it frequently occurs, it is cut into 
human figures, also into pagodas, cups, snuff-boxes, 
&e. 

* Cray-Statet, Jameson —Thonschiefer, Werner. 

Be, 

External Characters.—Colours yellowish, ash, smoke Clay-slate. 
bluish, pearl, and greenish- ; from greenish-grey 
it passes into a colour iatlcianttinte between leek-green 
and begat pra from dark smoke-grey into grey- 
ish-black bluish-black ; and from pearl-grey into 
brownish-red § and cherry-red. Sometimes spotted, 
striped, or flamed. Occurs massive. Lustre pearly, 
glistening, or glimmering. Fracture more or less per« 

old obliquely intersect- 
ing cleavage. Fragments generally tabular, seldom long 
pe or trapezoidal. Is opaque. Affords a greyish- 
white dull streak. Sectile, and easily split. Feels ra- 
om greasy.. Specific gravity, 2.661, Kirwan. 2.706, 

‘sten, 
Chemical Characters,—It is fusible into a slag before 

the blowpipe. 
Constituent Parts. Silica, 48.6 

‘ Alumina, 23.5 
Magnesia, . 1.6 
oes or [ron, 11.3 
xii anganese, 0.5 

Potash, esas 4.7 
Carbon, . * 0.3 
Sulphur, evagsS acs Ook 
Water, and Volatile 
Mater oo usin ne 

. . 1.8—100 
N. 

Geognostic Situation.—It occurs in primitive and tran« 

Geral —I lly d ic Situalion.—It is a generally distri- 
buted rock throughout'the fetiihineiriods regions in the 
different quarters of the globe. It abounds in many of 
the Highland districts in Great Britain and Ireland, 
and in several of the smaller islands that lie near their 
coasts. 

Uses.—It is principally used for roofing houses. 

* Wuet-State, Jameson.—Wetzschiefer, Werner. 

ish- grey ; it is found also mountain, s, olive 
and green. Occurs massive. In ly feebly 

i ing. Fracture in the large is straight slaty ; in 
small, splintery. Fragments tabular. Translucent 

on the edges. Streak greyish-white. Soft in a low de« 
gee. . Yous rather greasy. Specific gravity 2.722, 

nostic Situation—Tt oecurs in beds in primitive 
and ee ee . ae 

ic Situation. varieties are brought 
from oe by . 

+ Agalmatolite, from the Greek words wyaAua and 29+, which signifies figure-stone, because it is cut into figures of different kinds in 
the countries where it is 
BO She age whet-alate, black chalk, and alum-slate, are placed immediately after the subspecies of Rhomboidal Mics, on account of 

affinity with 
§ Houses roofed with the red variety of clay-slate, appear as if covered with copper. 

VOL. XIV. PART IU, 

Whet- 

External Characters.—Most common colour green- sabe. 
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Uses.—When cut and polished, it is used for sharp- 

ing iron and steel instruments. For these purposes, it 
is necessary that it contain no intermixed hard mine- 
rals, such as quartz. The light-green coloured varie- 
ties, from the Levant, are the most highly prized : 
those from Bohemia are also much esteemed in com- 
merce. The Levant whet-slate is brought in masses 
to Marseilles, and is there cut into pieces of various 
sizes. It is apa by means of sand or sandstone, and 
polished with pumice and tripoli. These whet-stones, 
or hones, as they are called, ought to be kept in damp 
and cool places; for when much exposed to the sun, 
they become too hard and dry for many purposes. 

The powder of whet-slate is used for cutting and po- 
lishing metals, and is by artists considered as a variety 
of emery. 

Drawine-Srate, or Biack CHatK, Jameson.—— 
Zeichenschiefer, Werner. 

External Characters. Colour intermediate between 
bluish and greyish black, rather more inclining to the 
latter. Massive. Lustre of the principal fracture 
glimmering. Cross fracture dull. Principal fracture 
slaty, generally straight, sometimes curved ; cross frac- 
ture fine earthy. Fragments partly tabular, partly long 
splintery. Opaque. Soils slightly, and writes. Re- 
tains its colour in the streak, and becomes glistening. 
Very soft. Sectile. Easily frangible. Adheres slightly 
to the tongue. Feels fine, but meagre. Specific gra- 
vity, 2.110, Kirwan.—2.111, Karsten. 

Chemical Character.—Infusible. 
Geognostic Situalion.—Occurs in beds in primitive 

and transition clay-slate; also in secondary or flcetz 
formations. ¥ 

Geographic Situation.—Found at Marvilla in Spain, 
Brittany in France, and in Italy; also in Germany, 
as in the mountains of Bareuth ; and in the coal forma~ 
tion in Scotland. 

Uses.—Used for drawing, and also as a black colour 
in painting. 

* Avum Srate— Alum slate is divided into two 
kinds, viz. common alum slate, and glossy alum slate. 

First Kind. 

Common Atum State, Jameson—Gemeiner Alaun- 
schiefer, Werner. 

External Characters.—Colour intermediate between 
bluish and iron black. Massive, and sometimes in 
roundish balls, which are imbedded in the massive va- 
rieties. Lustre more or less glimmering. .Fracture 
nearly perfect straight slaty. Fragments tabular. 
Opaque. Does not soil. Retains its colour in the 
streak, but becomes glistening. Intermediate between 
soft and semihard. . Easily frangible, and rather brittle. 
Specific gravity 2.384, Kirwan. 

Second Kind. 

Gtossy ALumSiate, Jameson.—Gliinzender Alaun- 
schiefer, Werner. : 

External Characters —Colour intermediate between 
bluish and iron black, and it sometimes exhibits on the 
surface of fissures the pavonine, columbine, or temper 
steel tarnish. Occurs massive. Lustre semi-metallic 
and splenderit, shining, or glistening, on the:principal 
fracture, and glimmering or dull on the cross fracture. 
Principal fracture is generally undulating curved and 

short slaty ; seldom inclines to straight slaty. Cross Oryctogne. 
fracture earthy. Fragments tabular,.and these run into  * 
pa fragments. Specific gravity 2.588, 2.339, ““V¥™ 

ivwan. 
In all the other characters it agrees with the preceds 

ing subspecies. 
Geognostic Situation.—Both sahiandies: agree in geog- 

nostic situation: they eccur in primitive, and also in 
transition clay slate, and more rarely in veins travers- 
ing these rocks. Some varieties of alum slate have 
been observed associated with secondary rocks. 

Geographic Siluation—It occurs along with grey- 
wacke and greywacke slate in the vicinity of Moffat, in 
Dumfriesshire ; in the transition districts of Lanark 
shire, particularly in the neighbourhood of Lead Hills ; 
and near the Ferry-town of Cree in Galloway. 

Uses.—This mineral, when roasted and lixiviated, 
affords alum. 

The following minerals are placed immediately after 
the genus“Mica,.on account of the general affinity to 
it. Their present situation is not to be considered as. 
fixed, but only temporary. ; 

* 1, Native Magguates! 2. Magnesite; 3. Meerschaum. 
#* 4, Nephrite; 5. Serpentine; 6. Fuller’s Earth. : 
1. Native Maenesia.—Jameson and Bruce. Natives 
External Characters.—Colour snow white, passing magnesia. 

into greenish white. Occurs massive, and in granular 1 
and prismatic concretions. Lustre peatly. Semi- 
transparent in the mass, transparent in single folia. ; 
Soft, and somewhat elastic. Adheres slightly to the : 
tongue. Specific gravity 2.13. 

Chemical Characters.—Before the blowpipe it becomes- 
opaque and friable, and loses weight. Soluble in sul- f 
phuric, nitric, and muriatic acids. ; i 

Constituent Parts—Magnesia. Ame {') 
‘Water of crystallization, 30—100 

Bruce, American Min. Jour, vol. i. p. $0. 
Geonostic and Geographic Situalions.—Occurs in small 

veins in serpentine, at Hoboken in New Jersey. 
2. MacnesitE, Jameson.— Reine oder Natiirliche yfagnesite, 

Talkerde, Werner.. 
External Characters.—Colours grey and white. Mark- 

ed with yellowish and ash-grey spots, and also with 
bluish-grey dots, and dendritic delineations. Oc- 
curs massive, tuberose, reniform, and in a sane inter- 
mediate between vesicular and perforated ; walls of ve- 
sicles rough and uneven. Has a rough surface. In. 
ternally dull. Fracture large and flat conchoidal, which 
passes into fine earthy. Fragments rather sharp-edged.. 
Nearly opaque. Scratched by fluor-spar, but it scratches 
calcareous-spar. Adheres pretty strongly to the tongue.. 
Feels rather meagre. Dull in the streak. Rather easi- 
ly frangible. Specific gravity, 2.881, Haberle. 

Chemical Characters.—Infusible ; but before, the- 
blowpipe it becomes so hard as to scratch glass, 

See ee, 

Se Se err Reet SCO: 

Constituent Parts.—Magnesia, 45.42 
Carbonic acid, 47.00 
Silica, 4.50 
Alumina, 0.50 
Ferruginous Man- 

ganese 0.50 
Lime, 0.08 
Water, 2.00—Bucholz- 

Geognostic and Geographical Situations.—F ound at 
Hrubschitz in Moravia, in serpentine rocks, along with. 
meerschaum, common and earthy talc, mountain cork, 
and rhomb spar. 

ae 2 

4{koe ~ 

an 



Ht 

MINERALOGY. 
. —America,—It is found on the banks of the River of 

Specific gra 
0.988, 1.279, 

Chemical Characters.—Before the blowpipe it melts 
on the edges into a white enamel. 

~ Constituent a . : — 
agnesia, 1 

Lime, . 0.50 
Water and carbonic 

acid, 5 
Klaproth, Bei bis 172 : ly t. b. 1. s. 

Geognostic and Geographic Situations.—It occurs in 
veins in the serpentine of Cornwall ; in serpentine, at 
Hrubschitz in Moravia ; ~ ome near Madrid oe 

in, also in serpentine. It at Sebastopol 
Seth sa the Crknas ; tend fies! Toon in Grenee. 

Asia.—\t occurs in beds i under the soil, 
at Kittisch and Bursa in Natolia ; and in the mountains 
of Esekischehir, also in Natolia, where from 600 to 700 
men are ed in digging meerschaum. 

4. Nepuaite, Jameson.—Nephrit, Werner. 

Of this mineral there are two kinds, viz. Common 
Nephrite and Axestone. 
a. Common Nepurite, Jameson.—Gemeiner Nephrit, 

Werner. Fetter Nephrit, Saussure. 
External Characters.—Colour leek-green, of various 

degrees of intensity, sometimes passes into mountain- 
green, , and greenish-white. Occurs mas- 
sive, in bl pieces, and rolled pi Inter- 
nally dull or i to intermixed tale 
and asbestus. [ teen , and the splin- 
ters are ish-white. Fragments indeterminate an- 

Feels rather . Rather brittle. Specific gravity, 
2.962, Oriental, to one 4 Chemical Shakelin is and 

into a white enamel. 
Constituent Parts,—Silica, - 60.50 

Magnesia, 31,00 
Alumina, 10.00 
Tron, - 5.50 
Chrome, 0.05 

Wy inia= Gaapraptil Samsiegs ctrgpeos 
In Swherland, i ite-tn 
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Amazons, and near Tlascala in Mexico. 
Uses.—Nephrite, When cut and polished, has always 

an oily and mudd SOO OS es Sa S20 
econ: post T urks cut it into handles for sabres 

sharp. and Artists sometimes engrave figures of dif- 
pracy «0 it; and it is said pay eatin mela tabe 
as a talisman by the savage tribes of the countries where 
it is found. It was es oo he, Lag in 
alleviating or preventing nephritic complaints: hence 
it has been called Nephritic Stone, 

b. Axestone, Jameson.—Beilstein, Werner. Panamus- 
tein, bach. : 

External Characters.—Colour intermediate between 
grass-green and leek , passes into mountain. 
oil , and greenish-grey. Occurs massive. nter- 
nally ita lustre is strongly glimmering, inclining to 
glistening. Fracture slaty in the and more or 

distinctly splintery in the small, Fragments tabu« 
lar. ‘Translucent, or only strongly translucent on the 
edges. Semihard, approaching te hard, Softer than 
common nephrite. Rather difficultly frangible. Speci« 
fie gravity, 3.008. 

ic Situation.—It occurs in New Zealand, 
and several of the Islands in the South Sea, Also in 
Saxony ; and at Gothaab in Greenland in primitive 
rocks. 

Uses.—It is used by the natives of New Zealand, 
and other islanders in the South Sea, for hatchets and 

ear-drops. 
5. Serpentine, Jameson.—Serpentin, Werner. 

There are two kinds of this mineral, viz. Common 

a. COMMON SERPENTINE, Jameson.—Gemeiner Ser- 
pentin, Werner. 

External Characters—Its colours are green, black; 
yellow, red. The colours are either uniform, or veined, 

dotted, and clouded; and frequently several 
these delineations occur together. rs massive. 

Internally it is dull, or glimmering, owing to intermix- 
ed foreign parts. Fracture small and fine splin 
Sometimes small and fine grained uneven, which cot 
times passes into even ; and it is occasionally , and 
flat conchoidal, Fragments rather sharp- 1893 anslu- 
cent on the edges, or ue. Soft; It does not yield 
to the nail, but is scratched by calcareous-spar. Ra- 
ther sectile. Rather difficultly frangible. Feels some« 
what greasy. Specific gravity, 2.560, 2.604, Breithaupt. 

Physical Characters—Some varieties of serpentine 
not only move the magnetic needle, but even possess 
— poles. 
ae pacts is age before the blow~ 

pipe, ton exposure to a hi temperature, it melts 
with difficulty into an EER 

Consiituent Parts. Silica - 32.00 
Magnesia 387.24 
Alumina 0.50 
Lime, 10.60 
Tron P 0.66 

sca-froth, and is by some philologists alleged to have been applied to this mineral on account of its 
ation tain nfheta Goon Ook So, ; 

Oryctogna- 
sy. 

Sn aid 

Axestone, 

Serpentine. 

Common 
Serpentine. 
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Precious 
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Splintery 
Precious 
Serpentine. 

Conchoidal 
Precious 
Serpentine. 
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Geognostic Situation —Serpentine occurs in primi- 

tive, transition, and secondary rocks. 

Geographic Situation.—In Scotland, it occurs in the 

islands of Unst and Fetlar, in Shetland; Isle of Glass 

in the Hebrides ; at Portsoy in Banfishire ; near Drim- 

nadrochit, and the town of Inverness, in Inverness- 

shire ; at the Bridge of Cortachie in Forfarshire ; and 

between Ballantrae and Girvan, in Ayrshire. It a- 

bounds in some districts in Cornwall in England ; and 

it occurs at Cloghan Lee, on the west coast cf Ireland, 

in the county of Donnegal. 
Uses.—As it is soft and sectile, and takes a good 

polish, it is cut and turned into vessels and ornaments 
of various kind. 

b. PRECIOUS SERPENTINE, Jameson.—Edler Serpentin, 
Werner. 

This mineral is divided into two sub-kinds, viz. 

Splintery Precious Serpentine, and Conchoidal Precious 
Serpentine. 

a. SPLINTERY PRECIOUS SERPENTINE, Jameson.—Edler 

Splittriger Serpentin, Werner. 

External Characters.—Colour dark leek-green. Oc- 
curs massive. Internally it is feebly glimmering. 

Fracture coarse and long splintery, and sometimes in- 

clines to slaty in the large. Fragments rather sharp- 

edged. _Feebly translucent. Soft, passing into semi- 

hard. Specific gravity, 2.704, Bretthaupt. In other 

characters it agrees with Common Serpentine. 

Gecgnostic and Geographic Situations.—It occurs in 

the Island of Corsica, and in Bareuth. 

Use.—In Corsica it is cut into snuff-boxes, and other 

similar articles. 

R. CoNCHOIDAL PRECIOUS SERPENTINE, Jameson,— 

Edler muschlicher Serpentin, Werner. 
External Characters.—Colour leek-green, which some- 

times passes into blackish-green ; seldom into Pistachio- 

green, siskin-green, and oil.green, Occurs massive, 

and disseminated. Lustre glistening, passing into 

glimmering, and is resinous. Fracture flat conchoidal. 

Fragments sharp-edged, Translucent, but only trans. 

lucenton the edges in the dark varieties. Intermediate 

between soft and semi-hard. Specific gravity 2.561, 

2643, Breithaupt. In other characters it agrees with the 

foregoing. 
Constituent Parts. Silica : ee 42.50 

Magnesia 38.63 
Lime : _ 0.25 

Alumina 3 1.00 
Oxide of iron 1.50 
Oxide of Manganese 0.62 
Oxide of Chrone 0.25 
Water 15.20 

John, Chem, Untersuchungen, 
b. ii. s. 218, 

Geognostic Situation —It generally occurs intermixed 

with foliated granular limestone in beds subordinate 

to gneiss, mica-slate, and other primitive rocks. It some- 

times occurs in cotemporaneous masses in common ser~ 

pentine, and then it occasionally contains scales of mica. 

Geographic Situation.—It occurs at Portsoy in! Banff- 

shire, and in the Shetland islands; in the island of Green 

Holyhead. 
Uses.—It receives a finer polish than common ser- 

pentine, and was much used by the ancients for pillars 

and other similar ornamental purposes. At present it 

is also in great esteem as an ornamental stone. 

MINERALOGY. 
6. FuLuers EARTH, Jameson.—Walkerde, Werner. Ory 
External Characters.—-Colours white, grey, and green. 

Some varieties exhibit clouded and striped coloured de- puijer, 
lineations. Occursmassive. Dull, Fracture coarseandfine Barth 4 
grained uneven; some varieties are large conchoidal ; and 
others incline to slaty, Fragments blunt-edged, and 
occasionally incline to slaty. Opaque; but when it 
inclines to steatite it is translucent on the edges. Be- 
comes shining and resinous in the streak. Very soft, 
sometimes nearly friable. Sectile. Scarcely adheres 
to the tongue. Feels Specific gravity, 1.72, 
Karsten.—-1.198, Hoffmann.—2.198, Breithaupt. 
Chemical Characters.—It falls into powder in water, 

without the crackling noise which accompanies the dis- 
integration of bole. It melts into a brown spongy sco= 
ria before the blow-pipe. : 

¢ Fullers earth of Ryegate. 
Constituent Parts. Silica ~ 53.00 

Alumina 10.00 
Magnesia . 1.25 
Lime ah tow dl OO 
Muriate of Soda_ 0.10 
Trace of Potash. 
Oxide of Iron 9.75 
Water 2 24.00 —98.60 

Klaproth, Beit. b, iv. s. 338. 
Geognostic and Geographic Situations.—In England 

it occurs in beds sometimes below, sometimes above the 
chalk formation ; at Rosswein, in Upper Saxony, under 
strata of greenstone-slate ; and in different places in 
Austria, Bavaria, and Moravia, it is found immediately 
under the soil. : 

Uses.—This mineral was employed by the ancients 

for cleaning woollen, and also linen cloth, and they 
named it Z'erra Fullonum, and Creia Fullonum ; hence 

the name Fuller’s Earth. The Morochtus of Dioscorides, 

which he celebrates on account of its remarkable sapo- 
naceous properties, is conjectured to have been a varie- 
ty of fuller’s earth. 

Genus. VIII. PEARL MICA. Peau 

One axis. Cleavage rhomboidal. Streak white. Hard. mca. 

ness=3.5. Sp. gravity=—3.0.—3.1. 
1, RHOMBOIDAL. ; 

Rhomboid unknown. Cleavage parallel with the 

terminal planes of the regular six-sided prism. 

Orper VI. SPAR. Order VL. | 

No metallic lustre. No adamanine lustre. Streak S*4*- 
white. Hardness ranges from 3.5 to 7.0; if above 6, 

there are single distinct cleavages. Specific gravity 

ranges from 2.0 to 3.7 ; if 2.4 and less, it is not amor- 

phous *. ‘ 

Genus IX.—SCHILLER-SPAR. 

Schiller Spath, Mohs. ‘ 

Three axes, Cleavage prismatic. Pearly lustre on 

single cleavages. If common arly lustre, the specific 

gravity=3.2 and less, the ess==5.5 and less, and 

colour green. Hardness ranges from 4 to 6. Sp. gra~ 

vity from 3.0 to 3.4. 
‘This genus contains four species, viz. 1. Prismatic, or 

Biallage 2. Slaty or Common Schiller-spar, 3. 

Labrador, or Hyperstene, 4. Straight, or Anthop ylite. 

1. Prismatic ScHILtter-Srar, or Green DiALLaGE, Prismatic | 

Jameson.—Prismatische Schiller Spath, Mohs.—Diallage schiller- — 

Verte, Haiiy. —Korniger Strahlstein, Werner. ” spar. 

Prism unknown. Cleavage prismatoidal. Common 

SentLLEer 
BRAR. 

® The cleavage not given, therefore the characters of this ordex are incomplete. 



Bronsite. 

= 

MINERALOGY. 
Hardness=4.5,—5.5. Sp. gravity= 

Translucent on the sometimes 
into translucent. Brittle. 

Chemical Characlers.—It melts before the blowpipe 
into a grey or greenish enamel. 
. Constituent Paris. Silica 50.0 

Alumina 11.0 
M 6.0 
Lime 13.0 
Oxide of iron 5.3 
Oxide of 1.5 
Oxide of Chrome 7.5 — 94.3 

frm An. d. Chimie, No. 88. 
Situations. — It occurs 

Puphotide by the 
when cut 

» and is much 

ring-stones, for in-laid work and other similar 

purposes. 
2. Stary Scuitter-Spar, Jameson.—Schiefer Shiller- 

Spath, Mohs. 

and Common -spar. 

First Supsrectes, 
Bronzite, Jameson.—.Blattriger yllit, Wer- 

ner.— metalloide fibro-laminaire, Haiiy. 
External Characters.—Colours brown and . Oc. 

curs massive, and in coarse and Sool erniens istinct 
poner avenge + shining, the lustre Ss 

indeterminate angular 
Mine vSaakabar on the sometimes 

Constituent Parts, Silica, 3 60.00 
M: i 27.50 
Iron 10.50 
Water 0.50— 98.50 

Beit. b. v. s. 34. 
: Geogntets and’ Gengroplte Stuatione It oceurs in Yt 
2 pe ymcbort- aps island of Skye; in large masses in a 

of serpentine near Kraubat in Upper Stiria, &c. 

SECOND SUDSPECIES. 

eager Jameson.—Schillerstein, 

-—Diallage metalloide Werner laminaire, Haiiy. 
_ External Characters.—Colours , grey, and brown- 
Seldon! ébsra mesei generally disseih , and 
Sometimes in granular di concretions. Internally 

525 
tuaiihel gatnoomentann oe 

at Partsoy tsoF in Baafhire; inthe ks emis in Ban! in the greenstone roc 
Skye; also in the rocks of 

Fifechires in the yritic rock of the Calton Hill, 
and the trap-rocks of Craig Lockhart, near Edinburgb 

8. Laprapor Scuriiier-Spar, or HyperstTene. 
Jameson—Labradorische Schiller-Spath, Mohs. — Hy- 
pestene, Haiiy. 

Prism nearly 100. Cleavage prismatoidal. Metal- 
lic like pearly lustre. Hardness = 6.0. Sp. gravity = 
3.3, — 3.4, 

External’ Characlers.—Its colour is intermediate be- 
greenish Becks a po copper-red 

oF blackish-brown 

oe al thie cnet eel oaeeee e 
rane ig Nag Be sro - On the cleavage, the 
lustre shining and g in, AO metallic-pearly, on 
the fracture glimmering and ay Fragments inde- 
terminate, sngnlet or rhom at feebly 
translucent on Greenish-grey in the streak. 
Brittle, rather easily * 

Chemical Character — It is infusible before the blow- 
pipe. 

Constiluent Parts.—Silica, 54.25 
Magnesia, 14.00 
Alumina, 2.25 
Lime, 1.50 
Oxide of Iron, 24.50 
Water, 7 1,00 
Oxide of Manga- —97.50 

nese, a trace, 

G and Geogra Si : Mas a eognoslic tuations.—It was first 
on the coast ine and afterwards in 

the island of Skye, and near to P. 
polished, it hes a beautiful 

copper-red colour, and pr fame pearly lustre, and is 
into ring-stones and brooches. 

4. Srraigut Scuitier-Spar, or Axrnonviiits * x 
Jameson.— Gerader Schiller-S Mohs. An 
jith, Shumacher. Strahliger Anthophyllit, Werner. 

Prism nearly 106°. Cleavage in the direction of a 
rectangular prism. The lustre nearly metallic pearly. 
fr 3 nae ew Sp. gravity = 3.0, 3.3. 

Characters. — Colour intermediate be- 
tween cary yellowish-grey and clove-brown. It 
generally occurs massive; also in narrow or broad 
prismatic distinct concretions, which are scopiform or 

and in which the surface is streaked. 
in reed-like, ue ft ided Bare of the ery very oblique four-s 

g and maaan 
SIGE and sometimes 

Toebeuil ranslucent on or translucent. 
Chemical Characters,—It becomes greenish-black 

by ee rato the but is infusible, 
‘onstituent babar me ste A 56.00 

. ‘ 13.30 
Magness, * 14.00 
Lime, . 8.33 
Tron, S 6.00 
Oxide of Manganese, 3.00 
Water, 

John, Chem. Untersuchungen, h & 200, 201. 

* This mineral is named Anthophyllite, on account of the similarity of its colour with that of the anthophyllum. 

Hyper- 

Antho- 
]. phyllite. 

. 

phic Situations.—It occurs im- apart 
in Soelas and Unst in cap Piri 
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Geognostic and mp Situations—It occurs in 

beds in mica-slate at ongsberg in Norway, along 
with common hornblende, mica, and asbestous-tremo- 
lite ; at Modum cobalt mines, also in Norway, along 
with common hornblende, cobalt-glance, and copper- 
pyrites. 

Genus II. KYANITE *. 

Disthene Spath, Mohs. 
Three axes. Cleavage prismatic. In the most per- 

fect cleavages, the hardness is = 5 ; on the angles it is 
c= T Sp. Bry = 8:5, 8.7. 

This genus contains one species, viz. Prismatic Kya- 
nite. 

1. Prismatic Kyanire, Jameson.—Prismatischer 
Disthene Spath, Mohs. Kyanite, Werner. 

Prism = 102° 50’. Cleavage prismatoidal. 
External Characters.«-Coloursblue, bluish-grey, white, 

sky-blue, celandine-green, and greenish-grey. ‘The va« 
rieties are often marked with blue-coloured flame deli- 
neations. Occurs massive and disseminated ; also in dis« 
tinct concretions, which are large and longish angulo- 
granular, and also wedge-shaped prismatic, which are 
straight or curved, and sometimes disposed in scopi- 
form or stellular directions. It is sometimes regularly 
crystallized. 

1. Oblique four-sided prism, truncated on the two 
opposite acute lateral edges. 2. Preceding figure, in 
which all the lateral edges are truncated. 3. Twin- 
crystal: it may be considered as two flat four-sided 
prisms joined together by their broader lateral planes. 

The narrow lateral planes are longitudinally streaked, 
and glistening: the broad are smooth, or delicately 
transversely streaked and splendent. Crystals middle~ 
sized, small, and very small ; are singly imbedded, or 
intersect one another. Lustre splendent and pearly, 
Fragments splintery, or rigors’) rhomboidal. Mas. 
sive varieties translucent. Crystals in general trans« 
parent. Rather brittle. Easily frangible. 

Chemical Characler.— It is infusible before the blow- 
ipe. 
Constit, Parts. “Silica, ¢ 43.00 

Alumina, 55:50 
Tron, ; 0.50 
Trace of Potash, —99.00 

Klaproth, Beit. 
b, v. s. 10. 

Geognostic Silualtion.—1t has been hitherto found only 
in primitive mountains, where it occurs in compact 
granite, mica-slate, and tale-slate, aceompanied with 
several other minerals. 

Gcographic Situation—It occurs in primitive rocks 
near Banchory in Aberdeenshire, and Boharm, in Banff. 
shire ; in mica-slate near Sandlodge, in Mainland, the 
largest of the Shetland Islands. 

Uses.—in India it is cut and polished, and sold as an 
inferior kind of sapphire. 

Genus III. SPODUMENE +. 

Three axes. Cleavage prismatic. Three cleavages 
parallel with the axes, nearly of equal perfection. Hard- 
ness = 6. Sp. gr. = 3.0.—3.1. 

«* Kyanite, from the Greek word xvaves, sky-biue, a frequent colour of this mineral. : i 
+ On exposure to the blowpipe, it first separates ‘into golden-coloured scales, and then into a kind of powder or ash; hence the name 

Spodumene, from swodiw, I change into ash, or cmobos, ashes. 
+ According to some analyses, ‘it contains 8 per cent. of a new alkali named Uthina. 

" 

MINERALOGY. 
This genus contains but one species, viz. 

Spodumene. 
1, Prismatic Spopumene, Jameson.—Prismatischer —<“——~ Triphan Spath, Mohs. Triphane, Haiiy. Prismatic Prism nearly = 100°. Cleavage three-fold ; two of SPodu- the cleavages parallel with the lateral planes, and a ™"* third with the shorter diagonal of the basis of the prism. 
External Characters—Colour intermediate between 

greenish-white and mountain-grey, and sometimes 
passes “into oil-green. Occurs massive, disseminated, 
and in large and coarse granular concretions. Cleavage 
shining. Fracture glistening. Lustre pearly. Frac-~ 
ture fine-grained uneven. Translucent. Uncommonly 
easily frangible. 

Chemical Characters.—Before the blowpipe, it first 
separates into small golden-yellow coloured folia; and 
if the heat is continued, they melt into a greenish-white 

Prismatic Oryctogne- 
sy. 

coloured glass. . 
Constit. Parts. Silica, 64.4 ; 

Alumina, 0 RA 
Lime, s 3.0 
‘Potash, 4 5.0 
‘Oxide of Iron, «  2.2-——99.0 + 

Vouquelin, Hauy’s 
Tabl. p. 168. 

‘Geognostic and Geographic Situations.—This mineral, 
which occurs in prismatic rocks, was first discovered 
in Sudermanland, in Sweden, and afterwards in Iree 
land, and in other countries. 

‘Genus IV. PREHNITE. 

Prehn Spath, Mohs, sles 

Three axes. ‘Cleavage axifrangible. “Hardness 
= 6.0—7.0. Specific gr. = 2.8—3.0. Not blue. 

This genus contains one species, viz. Prismatic Preh« : 
nite. 

1. Prismatic Preanite, Jameson.—Prismatischer 
Prehn Spath, Mohs. Prehnite, Werner. 

‘Prism = 108°. Cleavage axifrangible. 

This species is divided into two subspecies, viz. Fos 
liated Prehnite, and Fibrous Prehnite. 

a 

* Pren~ 

Prismat 
Prehnite, 

* 
First Supspecies. 

Foutatep Preunite, Jameson.—Blatriger Prehnite, Foliatea 
Werner. - Prehnite. 

External Characters.—Colours green, white, and 
grey. Occurs massive, and in distinct concretions, 
which are large, coarse, and fine angulo-granular, and 
also thick and wedge-shaped prismatic. Sometimes 
crystallized. The following are some of the secondary 
forms which the species assumes : 

1. Oblique four-sided table sometimes truncated ei 
ther on all its terminal edges, or only on the acute ed« 
ges. When the truncations on the edges increase 
very much, there is formed, 2. An irregular eight-sided 
table. When the truncations on all the acute 
increase considerably, there is formed, 3. An irregular 
six-sided table. When these truncating planes increase 
in magnitude, and when the table at the same time be« 
comes thicker, and the obtuse edges are slightly trun+ 
cated, there is formed, 4, A broad rectangular four- 
sided prism, rather flatly bevelled on the extremities, 

i 

he 
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are set on the smaller By Reosigee Daroutre, Jameson.—Prismatischer Oryctoguo- 

‘sy. lateral planes, and the edge of the bevelment is slightly h tholit, . sy 

"Y—" truncated. Externally crystals almost always shining. — prism — 109° 28’. Cleavage the same. 
Internally or glistening, and pearly. Fracture — ‘Phi species is divided into two subspecies, viz. Com- 
fine-grained uneven. “Alternates from translucent, on Datolite, and Botryoidal Datolite. 

First Supspecies. 
Reel Chviecters—It intumesces before the blow- Common Darotite, Jameson.—Datholit, Werner: Common 

and melts into a pale green llow, or green~ ‘ “ 
[ators frothy pete, but does ‘net gabaonts with _ External Characters—Colours white, and grey, which D*lite- ~ latter inclines to celandine-green, and rarely to ad 

; ing to - y 3 in.massive ions, which are Physical Characters.—According to the observations wt 3 ellow. Occurs 
of M. De Dree, it becomes electric by heating. ed into large coarse and small granular distinct 

Constituent Parts.—Silica, : 43 concretions ; em See The principal secondary 
Alumina, - 24 forms are the following : ’ : 
Lime, yap = 1. Low oblique four-sided prism. 2; Rectangular 
Oxide of Iron, 4—99 four-sided prism, flatly acuminated on the extremities, 

Vauquelin. with four panes whi mercendeeheed aad aes 
Geognostic and Geographic Situation—It occurs in | Ex shining. Internally intermediate between 

veins in primitive and secondary rocks, in France, shining and glistening, lustre resinous. Fracture in- 
Tyrol, Greenland, and Cape of Good Hope. between uneven and imperfect 

conchoidal, Translucent, and sometimes transparent. 
Silas Szconp Susspecigs. Very brittle. Difficultly frangible. 

: ¥ hemical Characters.—When ex to the flame - 
Peehaite, = Fipnous Prennite, Jameson.—Fasriger Prehnite, of, candle, it becomes opaque, may then be easily 

Werner. rubbed down between the fingers. Before the blow- 

ish white. Occurs massive, reniform, in straight and then melts into a globule of a pale rose-colour. 
and stellular fibrous, and radiated distinct Constit. Parts:-—Si : ¢ 87.0 

concretions, which are collected into coarse Lime, > 28.0 
ular concretions ; also crystal in acicu- Boracic Acid, 31.0 

Jar four-sided prisms. Internally ; lustre i + : 1.0 
pearly. Translucent. Easily Tron, Manganese, and 

Chemical Character.—Before the it melts ine 5 . 1.5 
to a vesicular enamel. Water, =. : 1.4—100? 

Physical Character.—It becomes electric by heating. Esmark. 
Constit. Parts—Silica, . - 42.50 Geognostic and Geographic Situation.—It is associat« 

Alumina, . 28.50 ed with » more rarely with fluor-spar, 
i 20.40 quartz, and sometimes prehnite, in a bed of magnetic 
Natron and Potash, 0.75 ironstone in at the mine of Nodebroe, near 
Oxide of lron, 3.00 Arendal in Norway. It is said also to occur in small 
Water, . . 200—97.15 veins in greenstone, in the Geisalp in Sonthofen ; and 

ey Ao ag da Museum, t. xv. p. 205. _in the Syseralp. 

nostic Situation —This ; to Seconp Sunsprcirs. 
be confined to secondary mountains ; at least it has 
hitherto been found in secondary trap rocks, as Borryorpat Dartouite or Borryouite, Jameson.— Botryoidal 
basalt, amygdaloid, i , and common olith, Hausmann. Datolite. . 

ei subspecies is divided into two kinds, viz. Fibrous 

or in amygdaloidal, and other shaped cavities in these Botryolite, and Earthy Botryolite. 
3. First Kind. 

Situation—In Scotland, it occurs in 
veins ana cavities in trap-rocks near Beith in Ayr- Fionous Boravourre, Jameson——Fasriger Botryo- -piprous hire: Bi : shi re a in fi eee at Hart. lith, Hausmann. Botroylite. - 

near Paisley; near Frisky Cockney External Characters.—Externall sii 
Burn, Old Kilpatrick, Hum in Dun- white, which passes into pale ree he elds, 3 in Craig, the Castle Rock, and are in concentric stri Occurs reniform, botryoidal, Arthur Seat near ; in Berwickshire ; and Sanell picballar; tex fhcoad ions which are sco- in the Islands of Mull and : pilorm Sod etelliler ; thece Gmericas Are again, col. 3 Genus V. DATOLITE®: into granular concretions, which are traversed 

Dattel Spath, Mohs. Esmarkite, Hausmann. granulated or rough, and dull. Internally glimmer- 
pte. _. ingand pearly. Fracture splintery. T riealacant on 

Three axes. Cleavage prismatic, but detected with the 
. ; lustre resinous. Notblue. Hard- Geognostic and Geographic Situations.—It occurs in ness = 5.0—5.5. gr. = 2.9—3.0. the Kjenlie mine, near Arendal in Norway, along with This genus contains one species, viz. Prismatic Da- common , schoel, calcareous spar, and.itoa-py. tolite. rites, in a bed of magnetic ironstone, in gneiss. 

The bed ML, Bomech A” *### to the granular concretions which this species exhibits in the massive varieties, and was given to it by its dis- 

1 
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Second Kind. 

Eartny Borryo.ite, Jameson.—Erdiger: Botryo- 
Earthy Bo- lith, Hausmann. 
tryolite, 

ZROLITE, 

Hexahe- 
dral Zeo- 
lite. 

_. External Characters—Colour snow-white. Small 
botryoidal. Dull. Fracture earthy: 

Geognostic and Geographic Silualtion—It occurs 
along with the fibrous kind. 

Genus VI,—ZEOLITE. 

Schaum Spath, Mohs. 
Every kind of axis. Hardness ranges from 3.5, to 

6.0. Sp. gravity from 2.0 to 2.5. 
This genus contains the following species, viz. 1. 

Dodecahedral Zeolite, 2. Hexahedral Zeolite, 3. Rhom- 
boidal Zeolite, 4. Pyramidal Zeolite, 5. Di-prismatic 
Zeolite. 6, Prismatic Zeolite, '7. Prismatoidal Zeolite, 8, 
Axifrangible Zeolitet. * Wavellite. 

1. DopecanepraL Zeoxuire, or Leucire}, Jame- 
son.—Dodecaedricher Schaum Spath, Mohs. Leucit, 
Werner. 

Tessular. Cleavage hexahedral and dodecahedral. 
Hardness=5.5—6.0. Specific gravity=2.4, 2.5. 

External Characters.—Colours white and grey. Sel- 
dom occurs massive, and in granular concretions, most 
frequently in roundish imbedded grains, and crystalliz- 
ed in acute double eight-sided pyramids, in which the 
lateral planes of the one are set on the lateral planes of 
the other, and the summits deeply and flatly acuminat- 
ed by four planes, which are set on the alternate lateral 
edges. Surface of the grains rough, and dull, or feebly 
glimmering ; that of the crystals is smooth, seldom 
slightly streaked, in the direction of the diagonal, and 
glistening. Internally the lustre is shining, approach- 
ing to glistening, and is vitreous, inclining to resinous. 
Fracture imperfect and flat conchoidal., Translucent, 
semi-transparent, and some varieties approach to trans- 
arent. Refractssingle. Brittle. - Easily frangible. 
Chemical Characters.—Before the blowpipe it is infus- 

ible without addition; with borax it forms a brownish 
transparent glass. 

Mean of different analyses. 
Silica 
Alumina % 
Potash 
Loss 

Constituent Parts. 

3 Tie Klaproth. 
Geognostic and Geographic Siuations. — It occurs 

principally in secondary trap rocks, and in lavas, and 
appears to be almost exclusively a production of Italy. 

2. HEXAHEDRAL ZEOLITE, or ANALCIME, Jameson.— 
Hexadrischer Schaum Spath, Mohs. Analcime, Haiiy. 
Kubizit, Werner. 

Tessular. Cleavage hexahedral. Hardness=5.5, Sp. 
ravity=2.0—2.5. 
External Characters.—Colour white, which passes into 

flesh-red. . Seldom occurs massive, and this variety is 
disposed in coarse and small angulo-granular concre- 
tions, which are in general very closely aggregated ; 
enerally crystallized, in the following figures. 1. Per- 

fect cube. 2. The cube flatly and deeply acuminated 
on all the angles, with three planes, which are set on 
the lateral planes. 3, Acute double eight-sided pyra- 
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mid, deeply and somewhat flatly acuminated’ on both. 
extremities, with four planes which are set on the alter- 
nate lateral edges. Surface of the crystal smooth, and 
rg or shining. - Internally intermediate between 
shining and glistening, and thé lustre vitreous, inclining 
to pearly. Fracture small or fine-grained. uneven, or 
conchoidal. Fragments generally indeterminate angu- 
Jar, seldom more or less cubical, owing to the imper- 
fection of the cleavage. Translucent or semi-trans- 
fees ke and the crystals are transparent. Easily fran- 

ible. 
- Chemical Characters.—It melts with intumescence, 
before the blowpipe, into a transparent glass. - 

Physical Characters.—By friction, but not by heating, 
it becomes electric. 

Analcime of Montecchio- Maggiore. 
Constit. Paris. Silica 58.0 

Alumina é 18.0 
Lime Fs 2.0 
Natron > 10.0 
Water . 8.5—96.5 

Vauquelin, Annal. du Mus. 
d’Hist. Nat. t. ix. p. 241. 

Geognostic Situation.—It occurs in, primitive and se-~ 
condary rocks, but more abundantly in secondary than 
in primitive rocks. : 
. Geographic Situation.—Itoccursinthe secondary green« 
stone of Salisbury Craigs, in the porphyritic rock of the 
Calton Hill, near Edinburgh, and in many other places 
in Scotland, 

Rhomboedrischer Schaum Spath, Mohs. Chabasie, 
Haiiy. Schabasit, Werner. . 
Rhomboid=93° 48’, Cleavage rhomboidal. Hard- 

ness=4.0—4.5. Sp. gravity=2.0—2.1. 
External Characters.—Colour greyish-white, approach- 

ing to yellowish white. Seldom occurs massive ; almost 
always crystallized. _ The following are the most fre- 
quent secondary forms: _ 1. Rhomboid truncated on the 
six obtuse lateral edges. 2. Rhomboid truncated on 
the six obtuse lateral edges, and on the six obtuse 
angles. 3. Rhomboid in which each of the original 
eve of the rhomboid is divided into two. The 
ateral planes of the crystals are streaked in a pecu- 
liar manner; the streaks shoot from the shorter dia- 
gonal, (the dividing edge of the plane,) and run purallel 
with the two adjoining lateral edges of the rhomb. 
The truncating planes are smooth. Externally the crys- 
tals are splendent ; internally glistening, and the lustre 
vitreous. Fracture imperfect conchoidal, and also 
small-grained uneven. Fragments indeterminate an- 
gular. Translucent ; the crystals sometimes pass into 
semi-transparent. ye 

Chemical Character.—Before the blowpipe it melts 
easily into a Spongy white enamel. 

Chabasite of the Faroe Islands. 
Constituent Parts. Silica é 43.33 

_ Alumina 22.66 
Lime 5 3.34 
Natron, with Potash 9.34 
Water +. . 21,00—99.67 

Vauquelin. Anna). de Mus. d’Hist. Nat. t. ix. p. 333. 
' Geognostic Situation.—It occurs principally in second- 
ary trap rocks; most frequently incavities of amygdaloid, 

* Mohs names the eighth species Axentheilender, because its principal cleavage is perpendicular to the axis of the crystal ; and this term 
fs here translated axifrangible, until a more appropriate one shall occur. » 
+ Leucite, from asuxes, white, and refers to its frequent white colour. 
+ The name Chabasie, is from Chabazion, a stone described by Orpheus in his poems, but unknown to us at present. 
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3. RHOMBOIDAL ZEOLITE, or CHABASITE*, Jameson.— dal 

q 
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‘Oryetogno- where it is often associated with agate, caleareous-spar, _ Geognostic and Geographic Siluations.—This mineral Oryctogno. 

——" = Geographic Situation. 
af . zeolite, and rth. was first found in the year 1785, in the lead-mines of | _y- 

ee, ici ml ye ched spe the | of Mull ye cry 

chabasite ; it occurs-in similar rocks in the north of 
Treland; and beautiful imens are found in the 

Huelgoet in Brittany, by M. Gillet Laumont, a distin- 
— French mineralogist. Since that period, it has 

discovered in other parts of the world, as in Scot- 
land, Ireland, Faroe Islands, &c. 

ey of Iceland of the Faroe Islands. 6. Prismatic Zeo.ire or MEsotyPe, Jameson.— Prismatic 
4 MIDAL ZEOLITE, or Cross-stone, Jameson.— Prismatischer Schaum Spath, Mohs. stint ne Hauy. Zeolite. 

idi Schaum Spath, Mohs. Kreutstein, Wer- Prism 91° 25’. Cleavage the same. H ess= 5.0 

ner. Harmotome, Haiiy. —5.5. Sp. gr.=2.0—2.3. . 
- id=121° 58’, 86°36’? Cleavage is either pyra- i ies is divided into three su ies, viz. 
midal, or is in the direction of the diagonals. Fibrous Zeolite, Natrolite, and Mealy Zeolite. 
ness=4.5. Sp. gravity=2.3, 2.4. First Supspectes. 

External ids ethtaekichennt white, grey, yellow, Frsrovs Zeouite, Jameson.—Fasriger Zeolit, Werner. Bibrous 
and red. Occurs very rarely massive; mostfrequently | This subspecies is divided into two kinds, viz. Aci- Zeolite. 
crystallized. The following are the principal secondary cular or Needle Zeolite, and Common Fibrous Zeolite. 
forms which have been observed: 1. Broad, seldom First Kind. 
equilateral, rectangular four-sided prism, rather ener Acicutar or Neepie Zeouite, Jameson.—Nadelzeoe Acicular 
acuminated on the extremities with four planes, which lith, Werner. aie 

ite. are set on the lateral edges. 2. Twin-crystal, which 
is formed by two crystals of No. 1. intersecting each 
other, in such a manner that a common axis and acu- 
mination is formed, and the broader lateral planes make 
four ing right angles. The surface of the 

, and the lustre in. 
pearly. Fracture small 

and perfect conchoidal, passing into uneven. Translue 

External Characlers.—Colours greyish or yellowish- 
white, and frequently reddish-white. Occurs massive, 
and in distinct concretions ; these are prismatic and 
granular ; the prismatic are thin, sometimes ing in« 
to fibrous, t, and scopiform ; the guint ude 
the pri ic, and are large coarse. It also occurs 

ized, and the following are the secondary figures: 
1. Acicular four-sided prism, very flatly 

acuminated, with four planes, which are set on the la« 
teral 2. The prism truncated on the edges. 

Lateral planes of the crystals are longitudinally 
cent, sometimes into semi nt. streaked, but the acuminating planes are smooth. Ex- 

ical Characters._Before the blowpipe it exhi- ternally the crystals are shining, passing into splendent. 
bits a then melts Internally glistening, and lustre vitreous, inclining to 
with intumescence into a colourless glass pretty. racture small and fine-grained uneven. Trans- 

Constituent Parts.—Silica 49 ucent ; crystals semitransparent and transparent ; and 
Alumina 16 it refracts double. 
Barytes 18 Chemical Characters.—It intumesces before the blow- 
Water pipe, and forms:a jelly with acids. . 15—98 

Klap. Beit. b. ii. s. 83. Physical Characters.—It becomes electric by heating, 
ic and Geographic Situation—It has been and retains this some time after it has coo 

hitherto found only in mineral veins and in agate balls. The free extremity of the crystal, with the acumination, 
At Andreasberg in the Hartz, it occurs in veins that shews positive, and the attached end negative electrici- 
Sp ean ier greywacke rocks, along with ga. ty—Hauy. 
lena or glance; at Kongsberg in Norway, in veins — Constit. Parts. —Silica, 50.24 

ining native silver, ores of silver, lead, zinc, arses Alumina, 4 29.80 
nic, and iron ; and Strontian in Argyleshire, in galena Lime. . 4 9.46 
veins that traverse At Oberstein it occurs in . 10.00—99.00 

balls, in rocks, and in a similar situation near 
of Old Kilpatrick in Dunbartonshire. the village 

Di-Prisma- 5. De Paismatic Zeouite, or Laumonire, Jameson. 
tie Zeolite. Di-pri i Schaum Spath,Mohs. Lomon 

ism = 90° 12’ ; hori prism in the 
the smaller diagonal 121° 34.’ Cleavage 

ertical 
nit, Werner, ™, 

Water, - 
Vauquelin, Jour. des Mines, N. 44, p. 576. 
ie and Geographic Situations.—It occurs in 

al Aged age «, as In basalt, greenstone, an #; 
ol n this country it occurs near the vil- 

lage of Old Kilpatrick, Dankiascmabies, also in Ayr- 
shire and Perthshire and always in trap-rocks, 

Second Kind. 

« 

? 

Common Finrovs Zeo.ite, Jameson. Gemeiner Common 
aser Werner. 
External Characterss—Colours white, red, yellow, 

and yellowish-brown. Occurs massive, in blunt-angu- 
; lar pieces, in balls, and small reniform, and these forms 

fresh state is transparent, but on exposure to the atmo. are composed of distinct concretions, which are fibrous 
vere, it soon becomes ue. When fresh, is ra- yo eae The fibrous concretions are thin, straight, 

ther harder fluor spar; but on exposure totheatmo- scopiform, and stellular ; the granular, which include 
sphere, it soon becomes so soft as to yield to the mere the fibrous, are large and coarse longish or angulo-gra- 
pressure of the finger. U iy easily frangible. ular, and are much . Occurs in 

Chemical Characters.—lt forms a jelly with acids. _capillary crystals. it is strongly glimmering, 

Alumina, F 220 ater Ba i Setiieis asst pocket mtd + ala ts i ic situations 
Lime, . 9.0 are the same with needle zeolite. 
Water, . 17.5 Chemical Characters.—It intumesces before the blows 

acid, 2.5—100 Vogel. pipe, and forms a jelly with acids. 
VOL. XIV. PART Il. 3x 

Fibrous 
Zeolite. 
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Oryetogno- © Constituent Paris.—Silica, 54,46 

sy. Alumina, - 19.70 
= Lime, 1.61 

4 Soda, : - 15.09 
Water, ° 9.83—100.63 

Gehlen in Schweigger’s Journ. viii. 355. 

Seconp SupsPEcies. 

Natrolite. Natrowite, Jameson.—Natrolith, Werner. 

Mealy zeo- 
lite. 

Prismatoi- 
dal zeolite, 

Foliated 
zeolite. 

© External Characters.—Colours yellow, yellowish- 
brown, or yellowish-white. Colours generally ed 
in narrow striped delineations, which are parallel with 
the reniform external shape. » Occurs massive, in plates, 
and reniform ; also in distinct concretions, which are 
fibrous, granular, and lamellar ; the fibrous are straight, 
and scopiform or stellular ; these are collected into 
large and coarse granular, and both aré intersected by 
curved lamellar concretions. Internally glistening, pass- 
ing into glimmering, and lustre pearly. Fracture not 
visible. Translucent on the edges. ' 

Chemical Characters.—Before the blowpipe it becomes 
first black, then red, intumesces, and melts into a white 
compact glass. 

Constituent Parts.—Silica,  . « 48.00 
Alumina, 24.25 
Natron, 16.50 
Oxide of iron, 1.75 
Water, 9.00—99.50 

Klaproth, Beit. b. v. s. 44, 
Geognostic and Geographic Situations.—It occurs in 

small cotemporaneous veins in clinkstone porphyry, in 
the hills of Hohentwiel. 

Tuirp SupspPEcigs. 

Meaty Zeo.ire, Jameson.—Mehlzeolith, Werner. 
External Characters:—Colours white and red, Oc- 

curs massive, reniform, coralloidal, sometimes it forms 
a crust over the other subspecies of zeolite, or is 
disposed in .delicate fibrous concretions. Internally 
dull, or very feebly glimmering. Fracture coarse 
earthy.. Opaque. Mass very soft, but the individual 
sy as hard as fibrous zeolite. Uncommonly easily 
tangible. Feels rough and meagre; and when we 
draw our finger across it, it emits a grating sound. 
Sometimes so light as nearly to swim in water. 

Chemical Characters.—It intumesces before the blow- 
pipe, and forms a jelly with acids. 

Const. Paris.--Silica, - 60.0 
Alumina, ; aie 15.6 ». 
Lime, s : 8.0 
Oxide of iron, - 1.8 
Loss, by exposure to h 11.6—97 

Hisinger’s Afhandlingar i Fysik, &c. th. 3. 
Geognostic Situation.—It occurs in similar reposito- 

ries- with the other subspecies. ; 
' Geographic Situation—It is found near Tantallon 
Castle in East Lothian, in the islands of Sky, Mull, and 
Canna, also in the Faroe Islands, Iceland, and Sweden. 

7. PrisMaTorpaL Zro.ite or STILBITE, Jameson.— 
Prismatoidescher Schaumspath, Mohs. Stilbite, Hany. 

Prism = 99° 22’. Cleavage in the direction of the 
smailer diagonal very distinct. Hardness = 3.5—~4.0, 
Sp. gr. = 2.0—2.2. 

This species is divided into two subspecies, viz. Fo- 
liated Zeolite, and Radiated Zeolite. 

First Susspeciss. 
Fotta TED ZEOLITE, Jameson. Blitter-Zeolith, Werner. 
External Characters.—Colours white, red, yellowish- 

grey, and pinchbeck-brown. Occurs massive, dissemi- 
nated, globular, in amygdaloidal-shaped pieces ; also in 
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distinct concretions, which are large, coarse, and small Oryctognos 
angulo-granular ; seldom thin and curved 
which are again collected into granular. Frequently 
crystallized, and the following secondary forms occur : 

1. Low, oblique, sometimes rather broad, four-sided 
prism. 2. Low six-sided prism. 3, Eight-sided prism. 

Lateral planes of the prisms are transversely streak- 
ed, the terminal planes smooth. Planes sometimes 
shining, sometimes splendent, and the lustre vitreous. 
Internally alternates from shining to and the 
lustre pearly: the pinchbeck-brown a semi-metal- 
lic lustre. Fracture conchoidal. Massive varieties are 
strongly translucent: some varieties, particularly the 
inchbeck-brown, are only translucent on the 3 

But the crystals are generally semitransparent and tran- 
sparent, Refracts single. 

Chemical Characters.—It intumesces and melts before 
the blowpipe, and during its intumescence emits a 
phosphoric light. It does not form a jelly with acids. 

Constituent Parts.—Silica, ¥ 52.6 
umina, 17.5 

Lime, . 9.0 
Water, 18.5—97.0 

Vauquelin, Jour. de Mines, N. xxxix. p. 164. 
Geognostic Situation.—It occurs principally in secon- 

dary amygdaloid, either in drusy cavities, along with cal- 
careous-spar and calcedony, or in cotemporaneous veins: 
It is also met with in primitive and transition mountains. 

Geographic Situation.—In Scotland it occurs in drasy 
cavities or veins in the secondary trap-rocks that 
abound in the middle division of the country. Very 
beautiful specimens of the red foliated and radiated 
zeolites are found at Carbeth in catia getice: and at 
Loch Humphrey in Dunbartonshire ; and the same va~ 
rieties occur on the coast between Bervie and Stoneha- 
ven in Angussshire ; also in the s trap-rocks 
of the Hebrides, as of Canna, Skye, and Mull. In the 
north of Ireland it is an inmate of secondary trap-rocks. 

- Seconp SupspEcIEs. 

sy- 

- ~~ 

RapIaTep ZEOLITE, Jameson. Strahl Zeolith, Werrier. Radiated 
External Characters.—Occurs almost alwa 

sometimes grey, yellow, flesh-red, and blood-red. Is 
found massive, in angular pieces, and globular ; alsoin 
distinct concretions, which are prismatic and granular ; 
the prismatic are broad and narrow scopiform, and stel- 
lular, and are collected into large, coarse, and small 
angulo granular concretions. . Frequently crystallized. 
Primitive figure the same as that of foliated zeolite ; 
and it exhibits the following secondary forms: ~ 

1. Broad rectangular four-sided prism, iat 
acuminated on both extremities by four planes, whi 
are set on the lateral edges. 2. Sometimes No. 1. is so 
thin, that it may be considered as a long six-sided ta- 
ble, bevelled on the shorter terminal planes. 

The broader lateral planes of the crystals are smooth, 
the smaller longitudinally streaked, and the acumina- 
pe hm smooth or rough. The surfaces of the broad- 
er lateral planes of the crystals, No. 1, 2. are splendent 
and pearly : the other planes shining and vitreous: in- 
ternally the lustre more or less shining and pearly. Cry- 
stals strongly translucent, sometimes passing into semi- 
transparent. Hardness same as foliated zeolite. Brit- 
tle. Easily frangible. oraeted 

Its Geognostic and hy ion amg Situations are the 
same as those of Foliated Zeolite, 

white ; zeolite. 

8. AXIFRANGIBLE ZEOLITE or APOPHYLLITE, Jame- Axifra 
40s Fishangene ae , Werner. 
Ichthyophthalm, Karsten. wT : 

Pyramid unknown. Cleavage very distinctly axix 
frangible. Hardness = 4,5—5.0. Sp. gr. = 2.22.5. 

Apophyllite, Hazy. ble 
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prismatic distinct concretions, which are scopiform or 
stellular ; sometimes these prismatic concretions are 
collected into ular, and both are occasionally tra. 

Tue daeicretieha Occurs crystallized in 
the following figures : : 

1. Very oblique four-sided prism, flatly bevelled on 
the extremities, the bevelling planes set on the obtuse 
lateral 2. The preceding figure very deeply trun- 

peed.” galed On the oe Chanags pate obtuse lateral . Cleavage prismatic. 
Externally shining: internally shining, passing into 7 same passing 

; and lustre pearly. Translucent. Hardness 
= 3.5—4.0. Sp. gr. 2.270, Lucas.—2.22, 2.253, Gre- 
gor.—2.25, 2.4, Aitken. 
- Chemical Characters.—It becomes opaque and soft by 
the action of the blowpipe, bat nether decrepitates nor 
fuses. the aid of heat it is soluble in the mineral 
acids fixed alkalies, with effervescence, and leaves 
very little residue. 

Constituent Parts. 
Wavellite. 

Alumina, 71.50 70.0 Alumina, ie 35.55: 
Oxide of iron, 0.50 Phosphoric acid, 33.40 

. ° 1.4 Fluoric acid; - 2,06 
Water, - 23.0 26.2 Lime, P= 0.50 

Tron and Manganese, 1.25 
100 97.6 Water, i 26.80 

Klap. Beit. Davy, Nichol. 
b. iv. s 110. Journ. xii. 157. ; 99.36 

Berzeling, 

From this analysis of Berzelius, wavellite appears 
to be hydrous phosphat of alumina. ny 

ic and ic Siluations.._This mineral 
occurs in veins, along wath fluor-spar, quarts, tinstone, 

tes, 
wall, At ay in Devonshire, where it was first 
found by Dr. Wavell, it traverses slate-clay in the form of 
small cotemporaneous veins. The Secretary of the Wer- 
nerian Society, Mr. Neill, found it in a similar situation 
in Corrivelan, one of the Shiant Isles, in the Hebrides. 

. Genus VII. FELSPAR. ' 

Rhomboidal, pyramidal, prismatic. -Imperfectly axi- 
frangible. Hardness = 5.0—6.0. Sp. gr. = 2,5—- 
2.8. 

pit” non 

—— 
’ 

FEewspar. 

I. Ruompoinar Fevsrar, or Neruerine, Jame- Rhomboi- 
son. Rhomboedrischer Feldspath, Mohs. Nepheline, dal Fe!- 
Hauy and Werner. - spar. 
Di-rhomboid = 152° 44’; 56°15’, Cleavage is four- 

fold. Three of the cleavages are parallel with the 
lateral planes, and one with the terminal planes, of the 
six-sided prism. Hardness = 6.0. Sp. gr. = 2.5 —2.6. 

External Characters.—Colours white and - Oc. 
curs massive and crystallized. The forms 

i Geographic 
drusy cavities in granular limestone, with ceyla« 
nite, vesuvian, and tieionte, at Mont near 
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Oryctogno- Naples; also in fissures of basalt at Capo di Bove, near 

sy: 

Prismato- 
Pyramidal 
Felspar. 

Prismatic 
or Common 
Felspar. 

Adularia. 

Rome. It is mentioned also as a production of the 
Isle of Bourbon, 

II. Prismato-PyramipAL Fetspar or MEeroniTe, 
Jameson. Prismato-Pyramidischer Feldspath, Mohs. 
Meionite, Haiiy and Werner, 

Pyramid = 136° 22’, 63°22, Cleavage in the di- 
rection of the diagonals of the prism. Hardness = 
5.5. Sp. gr. = 2.5 — 2.7, 

External Characters—Colour greyish-white. Oc- 
curs sometimes massive, but more frequently crystal- 
lized. The following are the secondary figures : 

1. Rectangular four-sided prism, flatly acuminated 
with four planes, which are set on the lateral edges. 
2. The preceding figure, truncated on the lateral edges. 
3. No. 1. bevelled on the lateral edges, and the edges 
of the bevelment truncated ; and the edges between the 
acuminating planes and the lateral planes also truncated. 

Externally crystals smooth and splendent, internally 
splendent and vitreous. Generally transparent or semi- 
transparent, seldom translucent. 

Chemical Characters.—It is easily fusible before the 
blowpipe; intumesces during fusion, and is converted 
into a white vesicular glass, It has not hitherto’ been 
analysed. 

Geognostic and Geographic Situations.—It occurs, 
along with ceylanite and nepheline, in granular lime- 
stone, at Monte Somma, near Naples. It is said also 
to occur in basalt, along with augite and leucite, at 
Capo di Bove, near Rome. 

III. Prismatic or Common Feuspar, Jameson. 
Prismatischer Feldspath, Mohs. 

Prism = 120°. ‘The most distinct cleavage is that 
parallel with the terminal planes of the prism; other 
two, less distinct, parallel with the lateral planes. 
Hardness = 6.0. Sp. gr. = 2.5—2.8. 

This species is divided into nine Subspecies, viz. 
1. Adularia, 2. Glassy-Felspar, 3. Ice-Spar, 4. Coms 
mon Felspar, 5. Labrador Felspar, 6. Compact Felspar, 
7. Clinkstone, 8. Earthy Common Felspar; and, 9. 
Porcelain Earth. 7 

First Supspecies. 
Aputaria, Jameson. Adular, Werner. 
External Characters.—Principal: colour greenish- 

white, which sometimes passes into greyish-white and 
milk-white, and even inclines to asparagus-green. It 
is frequently iridescent; and the milk-white varieties, 
in thin plates, when held between the eye and the 
light, sometimes appear pale flesh-red. Occurs mas- 
sive, and this variety is composed of granular and thick 
lamellar concretions ; and frequently crystallized. The 
following are the most frequent secondary figures: 

1. Oblique four-sided prism, flatly bevelled on the 
extremities, and the bevelling planes set on the obtuse 
lateral edges. 2. Broad six-sided prism, flatly be- 
velled on both extremities, and the bevelling planes 
set on the lateral edges, which are formed by the 
smaller lateral planes. 3. Rectangular four-sided prism, 
in which the terminal planes are obliquely bevelled. 

Lateral planes of the prism longitudinally streaked. 
Externally splendent; internally cleavage splendent, 
and the fracture shining and glistening. . Lustre inter- 
mediate between vitreous and pearly. Semi-transpa- 
rent, sometimes inclining to transparent, or is translu- 
cent. Translucent varieties, when viewed in a certain 
direction, sometimes exhibit a silvery or pearly light. 
Refracts double. 

Chemical Characters.—It melts before the blowpipe, 
without addition, into a white-coloured transparent glass. 
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Constituent. Parts,—Silica, 64 

Alumina, 20 
Lime, 2 
Potash, 14—100 Vauguelin. 

Geognostic Siluation.—It occurs in contemporaneous 
veins in drusy cavities in granite and gneiss. 

Casrophic Siluation.—It occurs in the granite of 
the island of Arran; and in the granite and gneiss 
rocks of Norway, Switzerland, France, and Germany. 

Uses.—The variety of adularia which exhibits the 
bluish pearly light, is valued by jewellers, and is sold 
by them under the name Moonstone. Another variety 
of adularia, found in Siberia, is known to jewellers 
under the name Sunstone. It is of a yellowish-grey 
colour, and numberless golden spots appear distributed 
throughout its whole substance. a 

Seconp SussPEcigs. 
Guassy Fetspar, Jameson. 

Werner. 
External Characters.—Colour greyish-white, some- 

times passing into grey. Occurs always crystallized, 
in broad rectangular four-sided prisms, bevelled on 
the extremities. These crystals are often very much 
cracked ; they are generally small, seldom middle-sized, 
and always imbedded. Internally splendent, and lus- 
tre vitreous. Fracture uneven, or small and imperfect 
conchoidal. Transparent. : 

Constituent Parts,—Silica, : 68.0 
Alumina, 15.0 
Potash, or 14.5 

Oxide of iron, 0.5—98.0 
Klaproth, Beit. b. v. s.18. 

Geognostic and Geographic Situations—It occurs 
imbedded in pitchstone-porphyry in Arran and Rum ; 
in a porphyritic rock in the Siebengebirge; also in a 
rock composed of white felspar, and very small black- 
ish-brown scales of mica, and fine disseminated mag- 
netic ironstone, in the Drachenfels on the Rhine. 

Tuirp Supspecies, 
Icr-Spar, Jameson.—Eispath, Werner. 
External Characters.—Colour white. Occurs mas- 

sive, cellular, and porous; also in large granular con- 
cretions, which are composed of thin and straight 
lamellar concretions. Frequently crystallized in the 
form of small thin longish Nix-sicled tables, in which 
the shorter terminal planes are bevelled. . Externally 
crystals shining, and sometimes splendent ; internally 
shining, and lustre vitreous. Massive and other varie« 
ties strongly translucent ; crystals transparent. 

Geognostic and Geographic Situations—It occurs, 
along with nepheline, meionite, mica, and hornblende, 
at Monte Somma, near Naples. 

Fourtu Sugsrecias. 
Common Fe spar, Jameson. 

Feldspath, Werner. 
External Characters—Most frequent colours white 

and red, seldom grey, and rarely green and blue. Oc- 
curs most frequently massive and disseminated, seldom 
in blunt angular rolled pieces and grains, and frequent 
ly in granular distinet concretions, from the smallest 
to the largest size; and sometimes crystallized, in the 
same form nearly as adularia. Internally cleavage 
shining, and sometimes splendent. Fracture glisten- 

‘ Tee-spar. 

Frischer Gemeiner ¢ommon 
Felspar. 

ing, and frequently not more than feebly glistening. 
Lustre intermediate between vitreous and pearly, but 
inclining rather more to the former than to the latter. 
Fracture uneven or splintery. Fragments rhomboidal, 
and have only four splendent shining faces, Translu- 
cent, or only translucent on the edges, 

- Glasiger Feldspath, — Fel- 

_ 

osm. 

a>. 



y 

a 

Felspar. 

Compact 

feispar. 

MINERALOGY. 
Chemical Characters.—Before the blowpipe it melts — Chemical Characters.—Before the blow-pipe, it is fu- 

sible without addition ey 
. Felspar from Constituent Parts. 

Siberian Green Felspar. Flesh-red Felspar. 7 od 
Silica, 62.83 66.75 60.25 
Alumina, 17.02 17.50 22.00 
Lime, 3.00 1.25 0.75 
Potash, 18.00 12.00 14.00 

Oxide of iron, 1.00 0.75 a trace, 
Water, 1.00 

98.25 .00° 
Vi Jour.‘des Rose, in Scherer’s in Von 

n.49, p. Jour. der Chi- Moll’s Neue Jahrb 

peers toms in many of the species of the transi- 

i in the finer kinds 

ical Characters.—According to Mr. Kirwan, it 
it more infusible than common 

t. Paul, on the coast of Labra- 
, where it was first discovered, upwards of thirty 

ay, and other countries. 
Uses.—On account of its beautiful colours, it is va- 

lued as an ornamental stone, and is cut into ring-stones, 
snuff-boxes, and other similar articles. It receives a 
Seren pts ep eeieriacealiby, tha sdgenot 

of the cleavage are frequently so prominent as 
to injure the appearance of the stone. 

: Sixtn Supspecies. | 
Dichter Feldspath, 

imbedded. Internally sometimes glistening, 
limmering. Fracture even i 

Fouly tanuiecniesaeaibiiasta cnly anctoectt onthe 

$s 

with difficulty into a whitish enamel. 
ra asm Paris. 

Silica _ 68.0 Silica 51.00 
Alumina 19.0 Alumina 30.50 . 
Lime 1.0 Lime 11.25 
Potash 5.5 Tron 1,75 
Oxide of iron 4.0 Natron 4.00 
Water 2.5—100 Water 1.26—99.75 

Godon de St. Memin, Journal Klaproth, Chem. 
de Physique, t. 63. p. 60. Abhandl. s. 264, 

ic Situation.—This mineral occurs in moun- 
tain-masses, beds and veins, either pure, or intermixed 
with other mi in primitive, transition, and se~ 

phic Situation—The aay sae sonal 
com fel ? associated wi 2 

sandstone, a naman Peetteng “yy 

Island of Papa Stour, one of the Shetland group. 
Seventu SupsPecies. 

533° 

—— 

CunxstTone, Jameson. Klingstein, Werner.. Phos Clinkstone. 

Psi eet ieaettaes Colours d —_ grey, green, an 
Occurs massive; also in granular, columnar, 

lar, and tabular distinct, ngpne cane Lustre of 
principal fracture glistening pear 

the cross fracture faintly glimmering, almost dull. 
fracture slaty, ly thick, and often 

curved slaty, with a 'y foliated aspect ; the cross 
fracture splintery 
dal. Strongly translucent. on the » sometimes 
even translucent. In thin plates, it emits when struck, 

Chemical Characters.—It melts before the blowpi 
re ak a glass, but is more difficultly fusible 
than 

Const. Parts, Silica 57.25 
Alumina 23.50- 
Lime 2.75 
Natron 8.10 
Oxide of iron 3.25 
Oxide of manganese 0.25 
Water . 3.00 —98.10 » 

Geognostic Situation-— ronan nig Px tpt es of fels - 
nerally contains imbedded patna it pac ths 

ma generally as- 

porphyry rocks. 
Geographic, Situation —The Bass sack ahthoonaeth 

of the Frith of Forth, North Berwick Law, Tra- 
prain Law, and the Girleton Hills, all in East Lo- 
thian, and many other hills in Scotland, contain beds: 
and veins of this mineral. 

E1eutu Supspecies. 
Eartuy. Common Fexsrar, Jameson, Aufgelister: Earthy 

gemeiner F th, Werner. 

Generally occurs massive, and disseminated, and some- 
times in imbedded crystals, which agree in form with 
those of common felspar. sometimes glist~ Internally 
ening, sometimes ing, or even-dull. Hassome- 
times an impeffect cleavage. Fracture coarse and 
small grai uneven, which approaches to earthy. 
Deneks inte Seah eae . a te or owe 
on or opaque. general, it is so as to 
yield bin marr sometimes, however, it 
in hardness to felspar, Sectile, and easily frangible. 

common 

racler¢, = Colours white and grey. felspar. 
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Oryctogno- The chemical characters and composition of this sub- 

sy. 

Porcelain 
earth. 

Pyramidal 
Felspar. 

” Radiated 
Scapolite. 

stance have not been ascertained, 
Geognostic and Geographic Situations,—It occurs in 

granite and gneiss districts, as in Cairngorm and Arran 
in Scotland, and Cornwall in England. It is well 
known in Saxony, and other countries. 

Ninta Supspecigs, 
Porcexatn Eartn, or Kaouin, Jameson. Porcella- 

nerde, Werner. ~ 
External Characters.—Most frequent colour reddish 

white, of various degrees of intensity ; also snow-white 
and yellowish-white. Generally friable, and sometimes 
approaches to compact. Composed of dull dusty par- 
dicles, which are feebly cohering. Soils strongly. Feels 
fine and soft, but meagre. Adheres slightly to the 
tongue. Specific gravity, 2.216, Karsten. 

Chemical Characters. — It is infusible before the 
blowpipe. . 

Constituent Parts. 
Porcelain Earth from 
Aue in Saxony. 

Silica 46.0 Silica 52.00 Silica’ 55.0 
Alumina 39.0 Alumina 47.00 Alumina 42.5 
Oxide of iron 0.25 Iron - 0.83 Iron 1.0 
Water 14.50 — Lime 1.0 

pres) 99.33 —_— 
97.75 Rose. 99.5 

Klaproth,Chem. Abhandl. s, 278. Gehlen. 
Geognostic Situation.—It generally occurs in granite 

and gneiss countries, either in beds contained in the 
granite or gneiss, when it appears to be an original de- 
posite, or on the sides and bottom of granite and gneiss 
hills, when it is certainly formed by the decomposition 
of the felspar of these rocks. 

Geographic Situation.—It occurs in different 
nite and gneiss districts in Scotland, and in the Shet- 
land Isles; also in England and Ireland, and in many 
places on the continent of Europe. 

Uses.—This mineral forms a principal ingredient in 
the different kinds of porcelain. It is not used in the 
state in which it is found in the earth, but is previous. 
ly repeatedly washed, in order to free it from impuri- 
ties. After the process of washing, only fifteen parts 
of pure white clay remain, which is the kaolin of the 
Chinese. Porcelain has been manufactured in China 
and Japan from a very early period. The art itself 
was discovered in Europe by a German named Bitti- 
cher, who made his first porcelain-vessels in Dresden in 
the year 1706. These were of a brown and red colour. 
The white was not attempted until the year 1709 ; and 
the famous manufactory at Meissen, the earliest in Eu- 
rope, was established in 1710. 

4. Pyramipat Fexspar, or Scaprouite t, Jameson.— 
Pyramidaler Feldspath, Mohs. Seapolit, Werner. Pa- 
ranthine, Hauy. 

Pyramid = 136° 28’—62° 56". Cleavage is in the 
direction of the lateral planes, and of the diagonals of a 
rectangular four-sided prism. Hardness = 5.0—5.5. 
Sp. gr. = 2.5—2.8. 

This species is divided into four subspecies, viz. Ra- 
diated Scapolite, Foliated Scapolite, Compact Red Sea- 
polite, and Elaolite. 

Finst Sussprrcizs. 
Rapratep Scaronits, Jameson. 
External Characlers——Most frequent colour grey, 

seldomer white and green. Occurs massive, in 
distinct concretions ; concretions radiated or fibrous, 
seopiform diverging, and are collected into others which 
are thick and ge-shaped. It is most frequently 
crystallized. The secondary forms are the following : 

MINERALOGY. 
et four-sided 

on the extremities with four planes, which are set 
the lateral planes, 2, The preceding figure, in which 
the lateral edges are truncated. 

Lateral planes of the crystals deeply longitudinally 
streaked, and shining. Internally intermediate between 
shining and glistening, and the lustre intermediate be- 
tween resinous and pearly. Fracture fine-grained 
uneven. Translucent, and semitransparent in crystals. 

Chemical Characters.—Green scapolite, before the 
blowpipe, becomes white, and melts mto a white glass. 

Constituent: Parts. —Silica, P 45.0. 

‘Lime, ; 17.6. 
Natron, 1.5 
P ‘otash, . 0.5 

Tron and Manganese, 1.0—~98.6 
Laugier, Annales du Museum d’Hist. 

_ _ Nat. cah. Ix. p. 472. 
Geognostic and Geographic Situations—This mine- 

ral occurs in the a Pio, of Arendal in Norway, 
where it is associated with magnetic ironstone, fe , 
quartz, mica, garnet, augite, hornblende, actynolite, 
and ¢aleareous-spar.. : 

Srconp Susspecigs. 
Fo.iaTep ScapoLite, Jameson. 
External Characters.—Principal colours grey, 

and black. Occurs massive, disseminated, and in 
coarse, and long angulo-granular concretions ; - 
erystallized in low eight-sided prisms, flatly acuminat- 
ed with four planes, which are set on the alternate la« 
teral planes. Externally crystals shining or splendent, 
and vitreous, Cleavage shining, fracture gieening 5 

een, 
rge, 

lustre intermediate between resinous and pearly. Ge. 
nerally translucent, and passes sometimes into ee 

Yields a rent, sometimes to translucent on the edges. 
white streak, 

Geognostic and Geographic Situations. —It occurs 
in Sweden, in primitive rocks. 

Tuirp Supspxcizs. 

rism, flatly: acuminated Oryctogno« 
sy: 

—_—— 

Foliated 
Scapolite. 

Compact Rep Scaro.ire, Jameson. Dichter Scapolite. Compact 
External Characterss—Colour dark brick-red, pass- red Scapo- 

ing into pale blood-red. Seldom occurs massive, more lite- 
frequen’ stallized, in , frequently acicular, 
four-sid Sep which are oan curved, and are with- 
out terminal crystallizations. Externally. crystals rough 
and dull. Internally very feebly glistening, almost 
glimmering. Fracture fine-grained uneven, ap) 
ing to splintery. Opaque, or very faintly translucent 
on the te ny 

Geognostic and Geographic Situations. It occurs 
along with the other subspecies, in metalliferous beds 
at Arendal in Norway. [ 

Fourta Supspeciks. 

Exaouite, Jameson.—Elaolith, Klaproth. Fettstein, Elaolite. 
Werner. Dichter Wernerit, Hausmann. 

External Characters.—Colours of this mineral blue, 
which inclines more or less to green, also flesh-red, 
which falls more or less into grey, sometimes even in- 
clines to brown. Occurs massive, and in very inti- 
mately a; ated granular concretions. Internally 

oly E the ted Wicbaf oak Ghd maven: oneal: ly in th , flat and imperfe “ 
Bias variety has an imperfect double cleavage. Trans- 
lucent in a low degree. Blue be bets when cut in a 
articular direction, displays a peculiar opalescence, 
at unlike that aecaa: in the cat’s-eye. Has the 
same degree of hardness as the other subspecies. 

Chemical Character.—When pounded, and thtown 



MINERALOGY. 585 - 

Oryetogno- into acids, it Before the blowpipe'itmelts Const. Parts.—Silica, » §. » - 38.52 
__ intoa enamel. Pia Alumina, . 27.58 

} arts.—Silica, 44,00 Lime, 2.70 

Alumina. A 34.00 Oxide of Iron, 1.00 

Lime, . > 0.12 Soda, — 25.50 
d Potash and Soda, 16.50 Muriatic Acid, © .. 3.00 

Oxide of Iron, 4.00—98.62 ‘ Volatile Matter, roo ap. es 
‘auquelin, in Hiiuy’s Tabl. Comparative, p. 178. Loss, . . : 5 

Geognostic and Situations.—The blue Thomson, in Tr. R. S. of Ed, vol. vi. p. 394. 
ee wane ig, and the red at Stavern and Geognostic and Situations.—It was dis- 

i tirn, both in the rock named zircon ite. covered at Kanerdluarsuk, a narrow e of land, 

Uses.—The blue , which has often an wards of three miles in length, in lat. 61°, in West 

moonstone, is cut , by Sir Charles Giesecké. It is found in a 

four-sided , with lateral edges of 84° 48/,and — The minerals of this family have many alliances with 
95° 12’. * are the secondary forms the preceding, and hence are placed immediately after 

1. Four-sided prism, in which the lateral edges are them. — : 
2. Four prisms arranged in the form of a = Lithomarge, 2. Mountain Soap, 3. Yellow Earth, 

? cross, 7 Bole. 

. These as if they had been at * Cray Fairy. 
cas tins bellow, and these hollows fled zp with - 1. Atomrnrre, Jameson.—Reine Thonerde, Werner. ly 
oY eee ailae ate tea antes External _—Colour snow-white, which 
crystals. double, and in the direction of the verges on yellowish-white. Occurs in small reniform 
lateral planes of the prism. Lustre of the cleavage pieces. Dull. Fracture fine earthy; consistence in< 
glistening, that of the fracture . Fracture termediate between friable and solid. ue. Soils 

. Translucent. Hard; scratches Rather slightly. Affords a glistening streak. Adheres feebly 
Sp. gr. 2.944, Haiiy. 2.923, Karsten. Le aa ay Passes from very soft into friable 

Chemical —It is infusible before the blow- Feels fine, but meagre. 
gpd bomen wivbe ond nei i Parts—Alamina, $1.0 

Seba sr sed gratonatreabet on ascertained. Water, =. 45.0 
Geognostic vty te ology age te teem Sulphurie Acid, = 21.5 

small acicular crystals in clay-slate in Wi near Lime, 2,0—99.5 
po geen ec be hiegpe ye ark Orage holz. 

; at ay Baltinglas-hill, in the Geognostic and G Situation.—It occurs in 
Wi 3 largest and most beautiful calcareous loam in the alluvial strata around Halle in 

** LitaomarGe Famity. 

bed from six to twelve feet thick, in mica-slate, and is 

Cray and Lirnomarce Famitizs—The minerals 

species. place 
count of their affinity with some of the members of the ite + 9. Fettstein ; 

oe Werner. * Cray on 7 
ite and grey; the = Inthis group or family we include the following mi- 

i a 3a grag mn at Ht 
, Clay, 4. Slate-Clay, 5. Bituminous Shale, 6. Clay- 

stone, 7. Adhesive Slate, 8. Polier Slate, 9. Tripoli. 
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Porrers-Ciay.—Tipferthon, Werner. 
a. Eartuy Porrers-Cuay, Jameson.—Erdiger 

peng Werner. 
rte here are two kinds of this clay, viz. Earthy and 

t ye 
External Characters—Colours white and’ grey ; 

very seldom mountain-green. Occurs massive; fri- 
able, approaching to solid. - Internally dull, or feebly 
glimmering, from intermixed scales of mica. Fracture 
in the large coarse-grained uneven ; in the small fine 
earthy. More or less shining in the streak. Frags 
ments very blunt-edged. Opaque. Soils slightly. 
Very soft, passing into friable. Sectile. | Adheres 
strongly to the tongue; more strongly than loam. 
Feels rather greasy. Becomes plastic in water. 

Chemical Poradlansies te is infusible. 
Constituent Parts.—Silica, a 4 61 

Alumina. ‘ « (27 
Oxide of Iron, 1 
Water, ‘ > 11—100 

Klaproth, Chem. Abhandl. s, 282: 
Geognostic Situation.—It is a frequent mineral in al- 

luvial districts, where it sometimes occurs in beds of 
considerable thickness; it has also been observed in se- 
condary or flcetz formations. 

Geographic .Situation.—It occurs in many districts 
’ in England, Scotland, and Ireland. 

Siaty Pot- 
ters-Clay. 

Variegated 
Clay. 

Slate-Clay. 

Uses.—It is used in potteries, in the manufacture of 
the different kinds of earthen-ware ; it is also made 
into bricks, tiles, crucibles, and tobacco-pipes ; and is 
employed in improving sandy and calcareous soils. 

(6.) Stary Porrers-Cray, Jameson.—Schiefriger 
Tépferthon, Werner. 

External Characters.—Most frequent colour: dark 
smoke-grey, seldomer bluish and pearl-grey. Occurs 
massive.. Lustre of the principal fracture glistening ; 
cross fracture dull, Principal fracture very imperfect 
slaty; cross fracture fine earthy. Fragments often 
tabular. Does not adhere so strongly to the tongue as 
the earthy kind, but. becomes more shining in the 
streak ; feels more greasy. 

Geognostic Situation.—It occurs in considerable beds 
in alluvial districts, along with earthy Potters-clay. 

8. VanieGcaTEDCLAy, Jameson. Bunter Thon, Werner. 
External Characters—Colours white, grey, yel- 

low, red and brown. Occurs massive. Internally 
dull, Fracture coarse earthy, inclining to slaty. 
Fragments blunt-edged. Becomes strongly resinous 
in the streak, more so than the preceding kinds, 
Soft, inclining to friable. Sectile. Adheres pretty 
strongly to the tongue. Feels rather greasy. 

Geognostic and Geographic Situations.—It occurs in 
alluvial deposites near Wehrau, in Upper Lusatia. 

4, Stuate-Ciay, Jameson. Schiefer Thon, Werner. 
‘External-Characters.—Colours smoke and ach-gtey, 

greyish-black, and sometimes bluish and yellowish- 
grey, and brownish-red. Occasionally contains im- 
pressions of unknown ferns and.reeds. Massive. Dull, 
or. glimmering, owing to intermixed scales of mica. 
Fracture in the:large more or less perfect slaty; in the _ 
small, earthy. Fragments tabular. Opaque. Inter- 
mediate between soft. and very soft. Affords a dull 
grey-coloured streak. Easily frangible. | Adheres 
per me to the tongue. Feels somewhat;greasy. Spe- 
cific gravity, 2.636, Karsten.—2.680, Kirwan. 

Geognostic Situation.—It occurs in beds in all the 
secondary coal-formations. It passes into claystone, 
sandstone, and bituminous-shale, and sometimes .in- 

-clines to clay-slate. 

EEE 

MINERALOGY. 
Geographic Situation-—It occurs more or jess abun- 

dantly in all the coal-districts in this island. 
5. Biruminous SHaAte, Jameson. Brandschiefer, 

Werner. ‘ 
External Characters.—Colour light brownish-black, 

which sometimes passes into blackish-brown. Occurs 
only massive. Internally lustre feebly glimmering. 
Fracture rather thin aT straight slaty. Fragments 
tabular. Opaque. _ Becomes resinous in the streak, 
but the colour not changed. ey soft, approachin 
to soft. Rather sectile, and easily frangible. Feels 
rather greasy. _ Specific gravity, 1.991, 2.049, Kirwan 
2.060, Karsten, 

Geognostic Situation——It occurs principally in 
rocks of the coal-formation, where it frequently al- 
ternates with, and passes into, slate-clay, and also 
into’ coal. 

Geographic Situation.—It occurs in all the coal dis- 
tricts in this island, and also in those of Bohemia, Po- 
land, Silesia, and other countries. 

6. Craystone, Jameson. Thonstein, Werner. 
External Characters.—Colours grey, white, blue, and 

red. Sometimes veined, spotted, and striped. Occurs 
massive. Internally dull, when it does not contain acci- 
dentally mixed glimmering particles, Fracture fine 
earthy, but sometimes passes to fine-grained uneven, 
and even inclines to slaty and conchoidal. Opaque. 
Semi-hard, sometimes soft, and even very soft. . Spe- 
cific gravity 2.210, Karsten. 

Geognostic Situation.—It occurs in beds, along with 
porphyry; also forming the basis of clay-porphyry, 
in beds, along with black coal, and as a constituent 
of some kinds of tuff. 

Geographic Situation.—It occurs along with second- 
ary porphyry in the Pentland Hills ; in a similar situa- 
tion in the island of Arran; on the mountain of Tinto ; 
eA the Ochil Hills; and in many other places of Scot- 

d. 
Uses—When of sufficient hardness, it is used as a 

building-stone ; also for lintels and door-posts, and can 
be formed into water-troughs. It forms an indifferent’ 
paving-stone. 

7. ADHESIVE SLATE, Jameson. Klebschiefer, Werner. 
External Characters. Colours grey and white. 

ci i Dull. 
slaty. | Fragments tabular. Soft, passing into very 
my Geediio’ Feels somewhat pe Adheres 
strongly to the tongue. Specific gravity 2.080, nig Mee 

Chemical Character. Infusible before the blow- 

pipe. 
Constit. Parts. Silica, 58.0 

Alumina, .. ‘ 5.0 
Magnesia, . 6.5 
Lime, . ; 1.5 
Iron and Manganese, 9.0 
Water, _. : 19-9100. 

Bucholz. 
Geognoslic Situation. It occurs in beds in secondary 

gypsum, and contains imbedded menilite, 
eographic Situation.—It has hitherto been found 

only in the gypsum formation around Paris. ; 
8. Potter, or PorisHiné SLATE, Jameson, Poliers~ 

chiefer, Werner. ? 
‘External Characters. Colours white, grey, brown, 

and yellow. Occurs massive. Dull. Principal frac- 
ture straight and thin slaty; cross fracture fine 
earthy. Opaque. Soils slightly. Very soft, passing 
into friable. Uncommonly easily frangible. Feels fine, 
but meagre, Specific gravity 0.590—0.606, Haberie. 

Fracture straight slaty ; thick or thin 

Oryctogn 

Sean 
#y: 

Bitumi- 
nous 
Shale. 

Claystone 

Adhesive 
Slate. 

Polier 
slate. 
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parts of the world. 
Uses. On account of the hardness of its particles, 

it is used for polishing stones, metals, and glasses. 
** LitHomMAnce Famizy. 

I. Lrruomance, Jameson.— Steinmark, Werner 
External Characters.—Colours i 
i fate it Hh 

. F i 

ie i Easily frangible. Adheres 
Feels very greasy. Light, 

phic Situations, It occurs in 
epee t is valued by 3 a8 a crayon, 

II. Yerrow Earru, rasa a 
jaune graphique, a 

Characters -—Colour cee yellow, of dif- 
of intensity. Occurs massive, Dull on 

jh i i (i 
Werner, i i 

8 large inclines to slaty; in 
ragments tabular, or indeter- 
s somewhat shining in the 
and writes slightly: Very 
Easily frangible. “Adheres 

Feels rather greasy, 

i fi: [ ! * i | 
: EI 
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globular is still employed in veterinary practi 

but glimmering on the principal in a il 

nostic and Geographic 
ome. in Upper Lusatia, where it is associated 
with clay, and clay ironstone. KE 

Uses.—It may be employed as a yellow pigment ; 
and when burnt, itis sold by the Datch under the 
name of English red The remains in Pompeii show 
that it was used as a pigment, both in its yellow and 
red state, by the ancient Romans. It appears to have 
been known to Theophrastus as a yellow pigment. 

Vi. Bore*, Jameson. Bol, Werner. 
External Cheracters—Colours brown, yellow, and 

. very rarely pale flesh-red, and brownish-black. Some- 
times s ae rea ate Massive, te dissemi- 
nated. Internally lustre glimmering, an rarely 
dull. Fracture perfect contlinidsl:” Red baw Ae fee- 
bly translucent, the yellow translucent on the edges, 
and the brown and the black opaque. Very soft, P 

oaching to soft, Rather , and very easily 
rangible. Feels . Becomes shining and resin- 
‘is fai Was eerenk.* lilies to the tongue. eee 
gravity. 1.922, Karsten._From 1.4 to 2.00, Kirwan. 
1.777, 2.051, Breithaupt. 

Chemical Characters. When immersed in water, it 
breaks in pieces with an audible noise, with the evo- 

: lution of air-bibbles, and falls into powder. Before 
the blowpipe, it melts into a ish-grey coloured slag. 

ostic Situation, geognostic situation of 
this mineral is rather circumscribed, it having been 
hitherto observed only in or flettz trap-rocks, 
principally in trap-tuff, wacke, and basalt, in which it 
occurs in angular pieces, and disseminated, 

Situation. Yt is found at Strigau in 
Silesia, and in other places. 

Uses.—It was formerly an article of the Materia 
Mevlica, and used as an astringent, and in some places 

i ice. It is said that 
ere sometimes made of bole, and that it is 

ani tin the glaze of some kinds of earthen ware. 
Genus VIII. AUGITE. 
Hardness = 4.5, — 7. If above 6, the 

“== 2,7.— 9.5... Bes 

Prismati 

gr.= 3.2 and more, 
low 3.2 is easily cleavable g to an oblique prism. 
No metallic pearly lustre. , 

is genus contains four species, viz. 1. Oblique- 
Augite. 2. Straight-edged Augite. 3, Prisma- 

, toidal Augite. 4. Prismatic augite. 
Averre, Jameson —Schiefkanti- Odtique- I. Osiiquz-EDGED 

ger Augit, Mohs 

Hardness = 5.0—6.0. Sp. gr. = 3.2— 3.5, 
This aperien contains seven si ies, viz. Foliated 

Augite, Granular Augite, C Augite, Common 
Becomes Augite, Coccolite, Diopside, and Sablite. 

First Sunspecies. 
Foumtep Augite, Jameson.—Blettriger Augit, Foliated 

Augite. Werner. 
External Characters.—Colours black and green. Crys- 

tallized in six-sided prisms, bevetled on the extremities, 
and also in twin-crystals. Internally it.is shining, inclin- 
ing to splendent, and the lustre resino-vitreous. Frac- 
ture conchoidal. Opaque, or translucent on the edges. 

Chemical Characters.—Fusible with difficulty into a 
black enamel. From Etna. 
Constituent Parts—Silica, .  . 

a i . 3.83 

Magnesia, 10,00 
Lime, i n = 13,20 

Oxide of ion, "1460 
Oxideof Man 5, 2.00—9519. 

sec asain, Soar. be Min. B. 99, p16. 
c walion. iccurs 0} In 

Soahacguiie iia . ra 
Sy 
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Situations.—It is found Oreytogno- 

sy. 

Bole. 

AUGITE. 

\ugi . edged 
Prism = 92° 18’. Cleavage indeterminate diagonal, Avsite. 
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Geographic Situation —It is found in basalt in diffe- 

rent districts in Scotland, and abunduntly on the con- 
tinent. 

Seconp Supspecies. 
Granvutar Avcite, Jameson.—Kérniger Augit, 

Werner. 
External Characters.—Colour. greenish-black. Oc. 

curs massive, in coarse and small angulo-granular con- 
cretions. Also crystallized in broad six-sided prisms, 
bevelled or accumulated on the extremities. Surface 
rough and glistening. Internally glistening and resi- 
nous. Fracture uneven. Opaque. 

Geognostic and Geographic Situations—This subspe- 
cies of augite has been hitherto found only in primitive 
rocks at Arendal in Norway, in several of the iron- 
mines, particularly that named Ulye-Grube. 

Tuirp SuBsPECcIEs. 
ConcnorpaL Avaite, Jameson.—Muschlicher Augit, 

Werner. 
External Characters—Colours black, green, and 

sometimes even liver-brown. Occurs in imbedded 
grains. Lustre spendent,.and resino-vitreous. Frac- 
ture imperfect, and flat conchoidal. Translucent on 
the edges, or translucent. Agrees in its other charac- 
ters with the foregoing subspecies. 

Geognostic and Geographic Situations.—It occurs on- 1g 
ly in secondary trap-rocks, and is the rarest of the sub- 
species of this species. The finest specimens, from two 
to three inches in diameter, are found in the vesicular 
basalt of Fulda, 

» Fourtn Susspectes. 
Common AvairTe, Jameson. Gemeiner Augit, Werner. 
External Characters —Colours blackish-green and 

velvet-black. Occurs in large and small imbedded 
grains. 
shining and glistening, and is resinous. Fracture 
coarse, and small-grained uneven. Sometimes inclining 
to imperfect conchoidal. Translucent on the edges, sel- 
dom translucent. Its other characters agree with the 
foliated subspecies, 

Geognostic and Geographic Situations.—It occurs 
principally in secondary trap-rocks, as basalt and green- 
stone, and also in lavas. The secondary trap-rocks of 
France, Germany, and Britain, and the lavas of Vesu- 
vius and Iceland, in many cases abound with this mi- 
neral. 

Firtu Supspecies. 
CoccorirE, Jameson.—Kokkolith, Werner. 
External Characters.—Colour green. Occurs massive, 

also in granular concretions. Sometimes crystallized 
in the same form as the other subspecies. Internally 
shining, sometimes approaching to glistening, and lus- 
tre vitreous, inclining to resinous. Fracture uneven. 
Translucent, or translucent on the edges. 

Geognostic Situation.—It occurs in mineral beds sub- 
ordinate to the primitive trap formation, where it is as- 
sociated with granular limestone, garnet, and magnetic 
iron-ore. 

Geographic Situation.—It occurs at Arendal in Nor- 
way; in the iron mines of Hellsta and Assebro in Suder- 
maniand ; and in many places in Nericke, in Sweden 

SrxtH SuBSPECIES. 
Diopsipe, Jameson.—Diopsid, Werner. 

External Characters.—Colours greenish-white, green- 
ish-grey, and pale mountain-green. Occurs massive, 
disseminated, in lamellar concretions, which sometimes 
approach to prismatic ; and crystallized in low, oblique 
four-sided prisms, and also in six and eight-sided 
prisms, Externally shining, glistening, and pearly ; in- 
ternally shining and vitreous. Fracture uneven, some- 
times inclining to imperfect and small conchoidal. 
Translucent. , 

Geognostic and Geographic Situations.—It is found in 

Internally its lustre 1s intermediate between - 

a 
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the hill of Ciarmetta in Piedmont; also in the Black Oryctogn 
Rock at Mussa, near the town of Ala, in veins, along |. 59: 
with epidote or pistacite, and hyacinth-red garnets ;° 
and in the same district, in a vein traversing serpen= — ~ 
tine, along with prehnite, calcareous-spar, and iron< 
glance or specular iron-ore. ae ; 

Seventu Supspecies. 
Sau tite, Jameson.—Sahlit, Werner. 

External Characters.—Colour n. Occurs mas« 
sive, and in straight lamellar and coarse granular con- - rr 
cretions ; also crystallized in four-sided prisms. Inter- Y 
nally the lustre of the principal fracture is shining, 
splendent and vitreous; that of the cross fracture dull. 
racture unven, Translucent on the edges, 
Geognostic and Geographic Situations.—It occurs in 

the island of Unst in Shetland: in granular limestone 
in the island of Tiree, one of the Hebrides: in lime- 
stone in Glen Tilt ; in Rannoch; in the silver mines 
of Sala, in Westmanland in Sweden, associated with 
asbestous actynolite, calcareous-spar, iron-pyrites, and 
galena ; near, Arendal in Norway, along with magnetic 
lron-ore, common hornblende, calcareous-spar, and 
seldom with felspar and black mica. Some of the va- 
rieties of asbestus and actynolite of authors belong to 
augite, particularly those varieties met with in secon- 

Sahlite. 

ary trap rocks. r : 
2. Srraicut-Epcep AuGitE, Jameson.—Rechtkan- Straight. 

tiger Augit, Mohs. : edged au- 
Prism = 124° 34’. Cleavage indeterminate diagonal. site. 

Hardness = 5.0—6.0. Sp. gr. = 2.7—3.2. 
This species contains five subspecies, viz. Carinthin, 

Hornblende, Actynolite, Tremolite, and Asbestus. © 

First Supsprectes. 
CaRINTHIN, Jameson.—Karinthin, Werner. 

External Characters.—Colour black. Occurs massive 
and disseminated ; and the massive varieties in coarsé 
granular concretions. Internally splendent, and lustre 
resino-vitreous. Fracture conchoidal. Greenish-black 
varieties are strongly translucent on the edges, but the 
velvet-black opaque. _ : 
- Geognosticand Geographic Situation.—It occurs in the 
Saualpe in Carinthia, in a bed in primitive rock, associa- 

ted with quartz, kyanite, garnet, and zoisite. 

Seconp SupsPEciEs. : 

HornBLenbe, Jameson.—Hornblende, Werner. — | Horn. — 

This species is divided into three kinds, viz. Common blende. 

Hornblende, Hornblende- Slate, and Basaltic Hornblende, 

First Kind.—Common Hornetenbde, Jameson.—Ge- Common 

meiner Hornblende, Werner. horn- 

External Characters.—Colours black and green, blende. © 

Occurs massive, disseminated, and in granular con- 

cretions. - Rarely crystallized in oblique four-sided. 

risms, and also in six-sided prisms. Internally the 

ustre is shining and pearly, Fracture coarse and smalf 

grained uneven. Black cvloured varieties opaque, but 

the green generally translucent on the edges. ieldsa 

mountain-green, inclining to a greenish_grey coloured ; 

streak. When breathed on or moistened, even when i 

brought from a colder to a warmer place, it yields what 

is called a bitter smell. e: ; 

Chemical Characlers.—It melts before the blowpipe, q 

with violent ebullition, into greyish-black coloured glass. 

, Common Hornblende from Nora in Westmanland. 

Const. Parts.—Silica, 4 42.00 

el 
Carinthin. 

7 

Alumina, 12.00 

Lime, A 11.00 

Magnesia, ; 2.25 
Oxide of Iron, ~ 80.00 
Ferruginous manganese, 0.25 
Water, H i 0.75 : > 

‘Trace of Potash, Temi OS.25 ag 

Klaproth, Beit. b. v. s. 153 
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ostic Situation ies Se in 

imitis rocks, and also in some rocks of the secondary 

Situation —It oceurs very abundantly in 
greenstone an 

iss, and mica-slate. It is found in simi- 
land ; and plentifully in the primitive 

Scotland, in tl 

“tor ae , Kind. — Hornsrenpe-Siate, Jameson.— 
blende Schiefer, Werner. 

External Characters.—Colour green. Occurs massive, 
and eran promiscuous prismatic ee ot ae 
nally glistening, passing into shini pearly. Frac- 
ture straight hay Onaque. Wicks a greenish-grey 

Situation.—I beds, Geognoslic i t occurs in in ite, 
iss, mica-slate, quartz-rock, sometimes also para 

and frequently along with beds of primitive lime- 
stone. 

Situations-—In Scotland, it occurs in 
in the districts of Braemar and Aberdeen, in 

; in Banffshire, as near Portsoy ; in Ar- 
gyleshire, as in the islands of Coll, Tiree, &c.; in In- 
vernese-shire, as in the islands Rona, Lewis, &c. ; and 
ee Se eee et and also in England 

Third Kind—Basartic Horsetenne, Jameson.— 
Basaltische Hornblende, Werner. ~ 

External Characters—Colour black. Occurs crys- 
tallized, in six-sided prisms, variously modified. Lustre 
of cleavage splendent and vitreous, approaching to 
pearly ; of the cross fracture glistening. Frac. 
ture small-grained uneven, approaching to conchcidal. 
Opaque. Rather harder than common hornblende, Af- 
fords a dark greyish-white streak. 

G. ic and Geographic Situation—I\t occurs 
im! in trap-rocks in Scotland, and other coun- 

Tuirp Sunspzcties. : 
Acty Notite, Jameson.—Strahlstein, Werner. 

This subspecies is divided into three kinds, viz. As- 
ya Actynolite, Common Actynolite, and Glassy 

te. 

irst Kind—Aspestous Actyno.ite, Jameson.— 
Aabestartigts Strahlstein, Werner. 

External Characters.—Colours » green, 
and brown. Occurs massive, in Estinct 
which are fibrous, and sometimes collected into others 

Sopece rink ye ve, Foes yet 
pit" crystals. - I lustre is glisten. 

penis... Opinne, co taht translucent 
the Tatil ox Coacditions’ ia F ft, groups are soft, 
but individually equally hard with the other varieties 

ite. of actynolite. 
en os ee Elg, 

Gaagrapihic ular limestone. ; 

Sweden, &c. 
Second Kind—Common Actynouite, Jameson.— 

‘erner, 

> large granular concretions. Internally 
shining, inclining to glistening, and pearly inclining 

racture uneven and conchoidal. Ge- 

enite: and imbedded in ° 

smatic ‘rents, and these are again 

o- ie Situation.—It occurs at Eilan Reach in 
Glenelg, in Inverness-shire ; near Fortrose in Cromar- 
ty; in the parish of Sleat, in the isle of Skye ; different 
places in the isle of Lewis. 

Third Kind.—Gtuassy Actynouite, Jameson.—Gla- 
sartiger Strahlstein, Werner, 

External Characters.—Colour green. Occurs mas- 
sive: also in prismatic distinct concretions, which 
are fibrous, or radiated, arranged in a scopiform, and 
rarely in a promiscuous manner; and these are again 
collected into wedge-shaped prismatic or granular con-" 
cretions. I ly shining, sometimes splendent, and 
intermediate between vitreous and pearly. Trsnslu- 
cent or semi-transparent. Brittle. Uncommonly easily 
frangible. Traversed by Papin rf rents. 

ic and ic Situations —It occurs in 
Phir: anioti in ‘oak et Okys: and other parts of 

Fourtn Susspeciks. - 
Tremo.ite, Jameson.—Tremolith, Werner. 
This subspecies is divided into three kinds, viz. As- 

bestous Tremolite, Common Tremolite, and Glassy 
Tremolite. — 

First Kinde——Aspestous Tremouite, Jameson. 
Asbestartiger’Tremolit, Werner. 

External Characters—Most common. colour grey- 
ish-white ; it is also yellowish-white, greenish-white, 
rarely reddish-white, and pale violet-blue. ee: 
massive ; also in fibrous or very thin prismatic distinct 
concretions. Internally shining, ing to glist- 
ening, and pearly. Translucent on the edges. Rather 
easily frangible. 

Geognostie Situation.—It occurs most frequently in 
gran foliated limestone, or in dolomite ; sometimes 
in chlorite ; and more rarely in secondary trap-rocks. 

3 ie Situation.—It occurs in folia ular 
limestone in Glen Tilt, in Perthshire, and in Glen Elg 
in Inverness-shire ; in dolomite in Aberdeenshire an 
Icolmkill; in the Shetland Islands ; and in basalt in the 
Castle Rock of Edinburgh. 

Second Kind.—Common Tremoxite, Jameson.—Ge- 
meiner Tremolit, Verner. 

External Characters.—Most frequent colour white, sel- 
dom grey, pale as green, and blue, Occurs mas- 
sive ; also in distinct concretions, which are prismatic, 
and these are collected into longish granular concretions. 
Sometimes crystallized in 
Lustre shining, and intermediate between vitreous and 
pearly. Fracture uneven or conchoidal. Translucent 
or semi-~ t. Rather brittle, Easily frangible. 
Powder to the feel. 

Geognostic Situation.—Like the asbestous su ies, 
occurs principally in granular limestone, or dolomite, 
and in metalliferous beds, 

Geographic Situation —It occurs in Glen ‘Tilt, Glen 
and in the Shetland Islands ; also at Clicker Tor 

in Cornwall. 
Third Kind—Guassy Tremouire, Jameson—Gla- 
eo Tremolith, Werner. 

zternal Characters.—Colour white. Occurs mas- 
ct also’ me distinct settle” "tee which are straight 

scopiform natic, numerous cross= 
into thick and 

concretions. 
long acicular crystals, Lustre shining, but in a lower 

ug subspecies, and'intermediate 
between vitreous and ranslucent, 

o. Maation IY is the same ai that of the 
preceding aubepecis, occurring principally along with 
granular lin 

ic Situation.—In Scotland it occurs along, 
with the other kinds. = 
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Firtu Supsrecies. 

Assestus, Jameson. Asbest, Werner. j 
This subspecies is divided into four kinds, viz. Rock- 

Cork, Amianthus, Common Asbestus, and Rock-wood. 
First Kind. Roox-Corx, Jameson. Berg Cork, Werner. 
External Characters.—Colours white, grey, and yel- 

low. Occurs massive, in plates that vary in thickness, 
corroded, and with impressions ; and these forms are 
composed of delicateand promiscuous fibrousconcretions. 
Internally feebly gies , or dull. Fracture fine 

ined uneven, inclining to slaty inthe large. Opaque. 
ery soft. Becomesshining inthestreak. Sectile, al- 

most like common cork. Slightly elastic flexible. Dif. 
ficultly frangible. Adheres slightly to the tongue. 
Emits a grating sound when we handle it. Feels mea- 
gre. So light as to swim on water. Specific gravity, 
0.679, 0.991, Brisson,—0991, Haiiy. 

Chemical Characters.—It melts with great difficulty 
before the blowpipe into a milk-white nearly translu- 
cent glass. 
Geognostic Situation.—It occurs. in . cotemporaneous 

veins in serpentine, and in red sandstone ; also in me- 
talliferous veins in primitive and transition rocks ; and 
occasionally in mineral beds. 

Geographic Siluation.—It occurs in veins in the ser. 
pentine of Portsoy, and in the red sandstone of Kin. 
cardineshire ; in plates, in the lead-veins at Lead Hills 
and Wanlockhead in Lanarkshire ; and in small quan- 
tities at Kildrummie in Aberdeenshire. 

Second Kind. Amiantuus, or Fiexipite Aspestus, 
Jameson. Amiant, Werner. ; 

External Charact«rs.—Colours white, grey, blue, and 
green, Sometimes blood-red, particularly when it occurs 
in veins in serpentine, Occurs in fibrous distinct concre- 
tions. Internally lustre shining and pearly. Translucent 
on the edges, or opaque. Very soft. Perfectly flexible. 

Geognostic Siluatton—It occurs frequently along 
with common asbestus, in cotemporaneous veins in sera 
pentine. 

Geographic Situation.—It occurs in serpentine in the 
islands of Mainland, Unst, and Fetlar in Shetland ; and 
‘in the same rock at Portsoy. 

Uses..-This mineral, on account of its flexibility, 
and its resisting the action of considerable degrees of 
heat, was woven into those incombustible cloths in 
which the ancients sometimes wrapped the bodies of 
persons of distinction, before they were placed on the 
funeral-pile, that, their ashes might be collected free 
from admixture. 

Third Kind. Common AsseEstus, Jameson. Ge- 
meiner Asbest, Werner. 

External Characters,--Colours dark leek-green, and 
mountain-green; also greenish-grey and yellowish- 
grey. Occurs massive ; and in fibrous distinct con- 
cretions, Internally glistening and pearly. Fracture 
not visible, Translucent, or only translucent on the 
edges. Soft, approaching to very soft. Rigid or in- 
flexible. Rather brittle, Difficultly frangible. Feels 
rather greasy. Specific gravity, 2,000, Karsten. —2.542, 
Kirwan, —2.591, Breithaupt. 

Geognostic Situation,—Like amianthus, it occurs in 
veins in serpentine, and in primitive greenstone. 

Geographic Situation.-—It occurs in the serpentine 
of 5 aaaitian Long Island, Portsoy, Anglesey, and Corn- 
wall. 

Fourth Kind. Rocx-Woop, or Ligneous ASBESTUS, 
Jameson.—Bergholz, Werner. 

External Characters,._Colour wood-brown, of various 
degrees of intensity. Occurs massive, and in plates; 
also in delicate and promiscuous fibrous concretions. 
Internally lustre glimmering, Fracture. curved slaty. 
Becomes shining in the streak. Soft, passing into very 
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soft. Opaque. Sectile. 
mersion, 1.534 ; after immersion, 2.225, Breithaupt. » 

Chemical Characters.—l1s infusiblebefore the blowpipe. =\-—w* 
Geognostic and Geographic Situations.—It occurs at 

Sterzing in the Tyrol, in primitive rocks. 
3. Paismatrorpa, AvuGiTe, Jameson. 

cher, Augit, Mohs. 
__ Prism=114° 37'. Cleavage sometimes prismatoidal. 
Hardness=60.70. Specific gravity=3.2,_3,5. 

This species contains two. subspecies, viz. Epidote 
and Zoisite. 

Figst Supspecies, 

Specific gravity, before iim+ Oryctogno. 
sy. 

Prismatoidise Prismatoi. — 
dal Augite, 

Epmote or Pistacite, Jameson. Epidote, Haiiy, Epidote 
Pistazit, Werner, 

L£xternal Characters.—Colours green and black. Oc- 
curs massive ; also in distinct concretions, which are 
granular and fibrous, which latter are collected into 
wedge-shaped prismatic concretions. Frequently crys« 
tallized in oblique four-sided, and also in six-sided 
prisms, Externally the lustre alternates from splendent 
to glistening, and is vitreous; internally it isshining or 
glistening, and is resinous, inclining to pearly. Frac« 
ture conchoidal, sometimes uneven, sometimes even or 
splintery. Alternates from translucent to translucent 
on the edges, and to nearly transparent. 

Chemical Characters.—Before the blowpipe it is con« 
verted into a brown-coloured scoria, which blackens by 
continuance of the heat. 

Epidote from the Valais. 
Constituent Parts.-Silica 87.0 

Alumina 26.0 
Lime 20.0 
Oxide of iron 13.0 
Oxide of manganese 0.6 
Water 1.8 
Loss ‘ 

Geognostic Situation.—Occurs in beds and veins, and 
sometimes as an accidental constituent part of rocks. 

Geographic Situation ~In Arran it occurs in syenite 
and clay-slate ; in Mainland in Shetland in syenite, and 
in other districts in Scotland. 

Seconp Supsrecies. 
ZorsitE, Jameson. y 
This subspecies is divided into two kinds, viz. Com- 

mon Zoisite and Friable Zoisite. 
First Kind. Common ZotsrrE, Jameson. Zoisite, Werner. 
External Characters.—Colour grey. Occurs massive ; 

also in large prismatic distinct concretions, Internal. 
ly it is shining on the cleavage, and glistening, on the 
fracture surface, and the lustre is wise ea 4 F 
ture small- grained uneven. Feebly transluce 
translucent on the edges. 

Geognoslic and Geographic Situations—It was first. 
observed in the Saualp in Carinthia; and we have it 
from Glen Elg in Inverness-shire, and from Shetland. 

1,0—100.0 — 

Zoisite 

Common 
Zoisite. 

nt, or only 

Second Kind. —Friasie Zoisire, Jameson. Miirber Friable 

Zoisit, Karsten. , 

External Characters.—Colour reddish-white, which 
is spotted with pale peach-blossom red. Massive, and. 

Zoisite. 

in very fine loosely aggregated granular concretions. 
Very pce J glimmering. Fracture intermediate be~ ~ 

ay tween earthy and splintery. Translucent on the edges, 
Geognosiic and Geographic Situations.—It occurs im- 

bedded in green talk at Radelgraben in Carinthia. 
4, Prismatic AUGITE, or 

Tafelspath, Karsten. 

‘ABULAR Spar, Jameson, Prismatic 

Prismatischer Augitspath. Mohs. Schaalstein, Werner, Avsite- 

Prism= 105°. Cleavage indeterminate diagonal. Hard~ 
ness=4.5—5.0. Sp. gr-=2,7—2.9, 

Ex/ernal Characters-—Colour white. Occurs massive, 
and coarsely disseminated ; also in granular and lamel- 
lar distinct concretions. Internally the lustre varies 

OE ————— ee 

ee er 
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ic Situations—Europe, It 
at Orawicza in the Bannat of 

‘Temeswar, where it is associated with brown a bl j i “ 4 

poe nay gir mp ren in clay-slate, along 
with sparry-iron, heavy-spar, quartz. 

Geographic Situation.—It occurs principally in the 
district ot Vera in Stiria, : 
si is ee ae 

AUYNE, Jameson,—Hauyn, rsten. 

MumanhCheractrs.. Colne blue. Occurs in imbed- 
ded grains ; rarely crystallized. Externally and inter. 
nally alternates from splendent to glistening, and lustre 
vitreous. Has a quintuple cleavage. Fracture imper- 
fect conchoidal. and translucent. Brittle, 
Very easily fangiile. Seretaboe glass. e 3 gr. 2.687, 
as goage and Geographic Situations.—\t occurs im« 

a the basalt rocks of Albano and Frascati, 
with mica, ite, leucite, and vesuvian: also in 

the Eale of haere, 
2. Prismatorpa. Azure-Spar, or Brive Spar, 

t i] = . t - In- 

splintery. Translacent in a te degree. Yields a 
ite coloured streak. 

ical Characters.—Before the blowpipe it be« 
comaee wiste aud opeque ; and affords « black-coloured 

Constituent Parts.—Silica, . 

Water, . 5.00——99.00 
Klaproth, Beit, b. iv. s. 85 
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Geognostic and Situations. —It occurs 

along with quartz, 
Murz, peat tittglecliin Stiria. 

8. Dopecaneprac Azure-Srar or Lapis Lazuut, 
Jameson.—Lausurstein, Werner. 

Tessular. Dodecahedral. Azure blue. Hardness 
= 5.5—6.0. Sp. gr. = 2.95. 

External Characters.—Colour azure-blue, of all de. 
grees of intensity. Found massive, disseminated, in 
rolled pieces, in rhomboidal dodecahedrons, In- 
ternally either glistening or glimmering. Fracture 
uneven. Feebly translucent on the edges. 

Const. Paris.—Silica, : 

Klaproth, b. i. s. 196. 
Geognostic and Gographc Situations At occurs 

in primitive limestone, along with iron-pyrites, in 
Persia, Tartary, and China; in veins that traverse 
granite, along with quartz, mica, and iron-pyrites 

mica, and garnets, in the valley of SY» 
—_—— 

Dodecahe- 
dral Azure 
spar, 

in the Altain mountains ; and at the southern end of 
the Lake Baika a in ~— in a vein, associated with 
garnets, mica, ‘ iron-pyrites. 

Uses.—On aeaeee of its beautiful blue colour, and 
the fine polish it is prc of receiving, it is much 
prized by lapidaries, and is cut into various ornamental 
articles. It is highly valued by painters on account 
of the fine ultramarine blue colour obtained from it. 
4. Catarre, or Minerat Tureguois, Jameson and 

er. 
External Characters.—Colours blue and green. Oc- 

curs massive, disseminated, reniform, and botryoidal. 
Internally dull, or feebly glistening and resinous, 
Fracture imperfect conchordal, or coarse-grained un- 
even. ue. Harder than felspar, but softer than 

4, 
Be ‘ 0.50—100. 

John, in Fischer's Essai sur la Turquoise, p27. 
nostic Situation.— It occurs in veins in clay irons 

stone, and also in small pieces in alluvial clay, 
Geographic Siuation—\t has hitherto been found 

only in the neighbourhood of Nichabour in the Khora- 
san in Persia. 

Uses.—It is very highly prized as an ornamental 
stone in Persia and the neighbouring countries, 

Oxver VI.—GEM. 

No metallic lustre. Streak white. Hardness 
from 5.5 to 10.0. At and below 6, the specific gravity 
is equal to 2.# and less, and amorphous, The specific 
gravity ranges from 1.9 to 4,7. 

Genus I.—BORACITE. 

Many axes. Cleavage tessular. Hardness. = 7.0. 
Sp. gr. = 2.8—3.0., 
r Hexaneprat Boracire, Jameson.—Boracite, 

Werner.— Hexaedrischer Boracit, Mohs. 

Calaite. 

Order VI, 
Gem. 

Bonractte, 

Hexahe- 
dral Bora- 
cite. 

Oryctogno. . 
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Oryctogno- uncomntonly easily excited, even’more so than in tour- 

sy: maline, or indeed in any other mineral with which we 
are acquainted. | ‘ 

Chemical Characters.—F usible with ebullition into a 
yellowish enamel. ea ee phen cee 

rom Segel rom Luneberg. 
Const. Parts. Magnesia 36.3 ae 16.6 

Boracie Acid 63.7—100 83.4—100.0 
Pfaff: Vauquelin. 

Geognostic and Geographic Situations.—This curious 
mineral has been hitherto found only in the Kalkberg, 
at Luneberg in Hanover, where it occurs in a particu- 
lar bed of gypsum, along with imbedded quartz crys- 
tals; and in the same formation, in the Segeberg, near 
Kiel in Holstein. 

7 Genus I1._ANDALUSITE. 
Three axes. Cleavage prismatic, slightly oblique. 

Hardness = 7.5. Sp. gr. = 3.0 — 3.2." 
I. Prismatic ANpDALusITE, Jameson. Prismatis- 

cher Andalusit, Mohs. 
Prismatic. Pyramid unknown. Cleavage indeter- 

minate diagonal. 
First Susspecigs. 

Common AnpacusiTe, Jameson.—Andalusit, Wer- 
ner. Feldspath, Apyre, Hauy. 

External Characters.—Colour flesh-red, which some. 
times inclines to pearl-grey. Occurs massive, and ery- 
stallized in slightly oblique four-sided prisms, in which 
the terminal angles and lateral edges are sometimes 
truncated. Principal fracture shining, in a low degree ; 
cross fracture glistening, and lustre vitreous. Fracture 
uneven. Feebly translucent. 

Chemical Characters.—It becomes white before the 
blow-pipe, but does not melt. 

Constituent Parts. —Silica 82 
Alumina 52 
Potash 8 
Oxide of Iron 2—94 Vanquelin. 

Geognoslic Situation.—1t occurs in gneiss, mica-slate, 
and clay-slate. 

Geographic Situation.—It occurs in primitive rocks 
in Scotland and England. 

ANDALU- 
SITE. 

Prismatic 
Andalu- 
site. 

Common 
Andalusite. 

Seconp Supspeciks. 
SaussuritE, Jameson. 
External Characters. — Colours white, grey, and 

green. Occurs massive, disseminated, and in rolled 
pieces. Internally dull, or feebly glimmering. Frac- 
ture splintery. Faintly translucent on the edges. 

Chemical Characters.—Before the blow-pipe it melts 
on the edges and angles, but is not entirely melted. 

Geognostic and Geographic Situations.—It occurs in 
Switzerland and other countries. 

Genus III. CORUNDUM. 
One and many axes, Cleavage rhomboidal, prisma- 

tic, octahedral. If prismatic, the specific gravity is 3.7 
and more, and the hardness 8.5 and more. Hardness 
= 8.0, 9.0. Specific gravity = 3.5-— 4.3. 

I. Ocraneprat Corunpum, Jameson. Octaedris- 
cher Corund, Mohs. 

Tessular. Cleavage octahedral. Hardness = 8. 
Sp..gr. = 3.5 — 3.8. 

‘ This species is subdivided into three subspecies, 
viz. Automalite, Ceylanite, and Spinel. 
. First Supspecies. 
Avromaite, Ja meson. Authomolite, Werner. 
External Charac‘ers.—Colour green. Crystallized, 

in octahedrons and tetrahedrons. Externally glisten- 
ing, and lustre pearly, inclining to semi-metallic. Ins 
ternally shining on the principal fracture, but glisten- 
ing on the cross fracture, and the lustre resinous. Frac« 
tare flat conchoidal. Opaque, or faintly translucent on 
the edges, 

Saussurite. 

Corun- 
DUM. 

Octahedral 
Corundum, 

Automa- 
lite. 

MINERALOGY. 
Chemical. Charatter.—It is infusible before the O 

blowpipe. | 
Constituent Parts—Alumina, . . 

~~, Silica, no wl 43 
. . Oxide of zine, 

Tronjaik'its x & 
- bur, Be 

n Y . 4—100 

Vauquelin, Annales du Mus, t. vi. p. 33: 
Geognostic and Geographic Situations —It occurs 

imbedded in tale-slate, along with galena, and has 
been hitherto found only at Fahlun in Sweden. 

Obs ervation.—aAppears to be a distinct species. 

Srconp Supspecigs. 
CeytanitE, Jameson. - Ceylanit, Werner. : 
External Characters.—Colours ae eee 

black. Occurs crystallized in’ edrons and rhom« 
boidal dodecahedrons. bonne splendent, and lustre 
vitreous, inclining to semi-metallic. Fracture perfect, 
and very flat conchoidal. Translucent on the edges. ° 

Geognostic and Geographic Situations —This mine- 
ral was first found in the island of Ceylon, where it 
occurs in the sand of rivers, along with tourmaline, 
zircon, sapphire, and iron-sand. It also occurs in the 
ejected unaltered rocks at Monte Somma, and in other 
quarters, 

Tuirp Supspecies, 
Sprnet, Jameson. Spinell, Werner. 
External Characters.—Principal colour red; from 

which there is’a transition on the one side into blue,’ 
and almost into green; on the other side into yellow’ 
and brown, and even into white. The following are. 
its secondary erystallizations : 

1. Octahedron, .2. Tetrahedron. 
dodecahedron. | 4, Various twin crystals. hs 

Externally and internally splendent, and lustre vi< 
treous. Fracture flat conchoidal. _ Alternates from 
translucent to transparent, and refraets single. Specific 
gravity, 3.5, 3.8, Mohs. ; ‘ ; 

Chemical Characters.—Infusible before the blow- 
pipe without addition ; but is fusible with borax. 

Constit. Parts.— Alumina, 82.47 
Magnesia, 8.78 
Chromic acid, . 6.18 
Loss, | * 2.57—100 

Vauquelin, J. M. No. 38, p. 89. 
_ Geognostic and Geographic Situations——E. — 
It is found in the gneiss district, of Acker in Suder- 
manland, in a white foliated granular primitive lime= 
stone; and in drusy cavities, along wi vesuvian and 
ceylanite, in the ejected foliated granular limestone of 
Vesuvius. Las : 

Asia.—It occurs in the kingdom of Pegu, and at 
Cannanor in the Mysore country, In the island of. 
Ceylon, so prolific in gems, it is found not only in the 
sand of rivers, but also imbedded in gneiss. : 

Uses.—It is an esteemed precious stone, but has 
neither the hardness nor fire of the red sapphire or 
oriental ruby. 

II. Ruomporpan Cornunpum, Jameson. Rhomboe-~ Rhomboi- 
drischer Corund, Mohs. ‘ dal Cor 

Rhomboidal. Rhomboid = 86° 88’. Cleavage in the dum 
direction of the rhomboid, or parallel with the termi- 
nal planes of the regular six-sided prism. Hardness 
=9. Specific gravity= 3.8—43. + 

First Supspecirs. 
Sarpuire, Jameson. Sapphir, Werner. 
External Characters.—Blue and red are its principal 

colours ; it occurs also grey, white, green, and yel- 
low. Its crystallizations are six-sided pyramids and 
six-sided’ prisms. Internally, lustre splendent and 
vitreous, sometimes inclining to adamantine. Fracture 

Sapphire. 
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Oryctogne- conchoidal. Alternates from transparent to translus dal, in the direction of the smaller diagonal of the Orvetogno- 

cent; and the translucent varieties ae age exhibit oblique four-sided prism. Hardness = 8.5. Specific pines 
S~ a six-rayed. Refracts double. gravity = 3.7— 3.8. ‘ 
—_ — ye ot = External Characters. Chief colour seeeenene: Gees 

a ‘a Sapphire. Oriental Ruby. Often exhibits a milk-white » which a 
Const. Parts. Alumina, 92.0 90.0 in general to float in the interior of the mineral. 

Lime, _- 5.25 7.0 in blunt angular rolled pieces, that sometimes 
Oxide of iron, 1.0 1.2 tothe cubic form, and crystallized in six- 
Loss, - 1.75 1.8 prisms. Internally splendent, and lustre inter- 

1 mediate between resinous and vitreous, but more in- 

Cheveniz, Phil. Chevenix, Phil. clining to the first. Fracture ect conchoidal. 
Trans. 1802, Trans. 1802.° Semitransparent, sometimes inclining to transparent, 

- Chemical Character. Infusible before the blowpi and refracts double. 
- Physical Characters.—Becomes electrical by rubs  Consiit. Paris—Alumina, . .. = 71.5 
{ bing, and retains its electricity for several hours; but Silica, 18.0 
é not become ical by i Lime, F * 6.0 
f ic Situation. It occurs in alluvial soil, in Oxide of iron, 1.5 

the vicinity of rocks to the secondary or Loss, P " 8.0—100 
fleetz-trap formation, and imbedded in gnei According to Klaproth, b. i. s. 102, 

ic Sttuati t occurs in alluvial soil, in  Geognostic and Geographic Situtations—It occurs in 
countries of Europe, but most abundantly in Brazil, in alluvial soil with topaz, or in sandstone with 

the East, as Ceylon, Pegu, &c. diamond ; and at Haddam, on Connecticut River, in - 
Uses.—This is, next to diamond, the most the United States, in granite, along with garnets, bery], 
valuable of the precious stones. The most highly and tourmaline. 

. prized varieties are the crimson and carmine red; It is found in the island of Ceylon, in the beds of ri- 
these are the Oriental Ruby of the jeweller, and next vers, along with sapphires, rubies and tourmalines. 
to the diamond, are the most valuable minerals hither- fae, ta song aa much less prized 
to discovered. Ee eee Parphintet ton than it is at present. When cut and polished, it is not 
jeweller, are next in value to the red. yellow inferior in brilliancy and beauty to other gems of the 
varieties, the Oriental Topaz of the jeweller, are of same colour. 
less value than the blue or true sapphire. Genus IV. DIAMOND. Diamonn. 

y Sunspecies. Tessular. Hardness = 10. - gr. = 3.4—8.6. 
; 1. Ocraueprat Diamonp, Jameson.—Octaedrischer Octahedral 

Demant, Mohs. Diamond. 
Tessular. Cleavage octahedral. : 
External Characters—Most common colours of the 

diamond are white and grey. Besides these two colours, 
it occurs blue, red, brown, yellow, and green. Oc~ 
curs ly crystallized in , tetrahedrons, 

Seta: Mealy GAMMA epecalse tplen- , is always ty splen- 
dent, the lustre perfectly adamantine. Seldom 
completely transparent ; more generally it rather in- 
clines to semitransparent ; but the black variety is near- 
ly == Refracts single. 

‘onstituent Paris.—Is said to be nearly pure carbon. 
Geognostic Situation —It occurs in imbedded grains 

and crystals, in alluvial soil, sandstone, and, it is said, 
in 

ic Stluation —It occurs in Brazil, Peninsu« 
la of India, and the island of Borneo. 

Uses.—The diamond, on account of the splendour of 
its lustre, its iar play of colour, its hardness, and 
lastly, its pal SG pee. ered as the most precious sub« 
stance in the mineral kingdom, and is icularly va- 
lued by jewellers. The diamonds pure by jewel- 
lers are in grains, or crystals, and sometimes 
coarsely ide Article Diamonp, for a full ac- 
count of various sizes of the diamond. 

Genus V. TOPAZ. - Topaz. 

rege Axifrangible. Hardness= 8. Sp. gr.= : 
3.4, 3.6. 

1. Paismatic Topaz, Jameson. Prismatischer Topaz, Prismatic 
Mohs. Topaz. 

Prismatic. Pyramid = 141° 7’: 101° 52’: 90° 55’: 
or state, it has long béen used Prism = 124° 19’. Cleavage axifrangible. 

the artists of India and China for cutting and po- _ This species contains three subspecies, viz. Common 
precious stones. " Topaz, Schorlite, and Physalite or’ Pyrophysalite. 

Prismatic Ill. Parsmaric peapuoem Poa SRvOETE» ‘. od ed i 
Te | Werner. Cymophane, . MMOX Topaz. Topaz, Werner. Common 

Piinnatincher Comme Mote ree ys Topez. Characters.—Colours yellow, green, blue, 
generall 

External 
and red, Frequently crystallized, and y. in 
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ge which are variously bevelled and acuminated, 

lateral planes of the crystals are longitudinally 
streaked ; but the acuminating and bevelling planes 
are smooth; the terminal planes rough. Externally 
splendent ; internally, splendent and vitreous.. Frac- 
ture small and perfect conchoidal. Alternates from 
transparent to semitransparent ; and refracts double. 

Chemical Characters.—Saxon topaz in a gentle heat 
becomes white, but a strong heat deprives it of lustre 
and transparency: the Brazilian, on the contrary, by 

- exposure to a high temperature, burns rose-red, and in 
a still higher violet-blue, 

Physical Characters.—When heated, exhibits at one 
extremity positive, and at the other negative electricity. 
It also becomes electrical by friction, and retains this 
property for a considerable time, sometimes more than 
twenty-four hours. Brazilian Topaz. 

Const. Parts.—Alumina, k 58.38 
Silica, : $4.01 
Fluoric acid, s 7.79—100.18 

Berzelius, Af handlingar, vol. iv. p. 236. 
Geognostic Situation.—It occurs in various primitive 

rocks, such as topaz-rock, gneiss, and elay-slate. 
Geographic Situation. —It occurs in large crystals, 

and rolled masses, in an alluvial soil, in the granite and 
gneiss districts of Mar and Cairngorm, in the upper 
parts of Aberdeenshire ; and in veins, along with tin- 
stone, in clay-slate, at St. Anne’s, in Cornwall ; also in 
St. Michael’s Mount, and at Trevaunance, in the same 
county. The finest topazes are those found in Brazil. 

Uses.—This gem is much prized by jewellers, and is 
considered as one of the more beautiful ormamental 
stones. Vs 

Seconp SupsFECciEs, 
’ Scuoruitr, or Scuortous Toraz, Jameson.——Schor- 

lartiger Berill, or Piknit, Werner. ni <a Haiiy. 
External Characters.—Colours yellow, white, and 
ey. Occurs almost always massive, also in pa- 

rallel, thin, and straight prismatic distinct concre- 
tions, which are longitudinally streaked, and crystal- 
lized in long six-sided prisms, which are sometimes 
truncated on the terminal edges and angles, and are 
generally imbedded. Externally and internally its lus- 
tre is shining, approaching to glistening, and is resi- 
nous. Fracture small and imperfect conchoidal, or 
fme-grained uneven. More or less translucent on the 
edges. Brittle. Uncommonly easily frangible. 

Geognostic and Geographic Sttuations.—It occurs at 
Altenberg in Saxony, in a rock of quartz and mica 
which forms an imbedded mass, included in porphyry. 

Turrp SupspPecies. 
Puysatite, or PyropuysaLiTe, Jameson.—Pyro- 

physalith, Hisinger. Physalith, Werner. 
External Characters.—Colours greenish-white and 

mountain-green. Massive. Occurs in coarse granular 
distinct concretions. Lustre of the cleavage slau: 
of the cross fracture glistening or dull. Fracture un- 
even or conchoidal. Translucent on the edges. 

Geographic Situation.—It is found imbedded in gra- 
nite at Finbo, near Fahlun, in Sweden. 

Genus VI.—EMERALD. 
Rhomboidal. Prismatic. Cleavage prismato-rhom- 

boidal, prismatoidal ; first axifrangible. Hardness 7.5, 
8.0. Sp. gr. = 2.6, 3.2. 

1. Prismatic Emeratn, or Evciase, Jameson.— 
Euclas, Werner. Prisimatischer Smaragd, Mohs. 

Prism = 183° 26’. Cleavage prismatoidal, in the di- 
rection of the smaller diagonal. Hardness = 7.5, Sp. 
gr. = 2.9, 3.2. 

External Characters—Colours, white, green, and 
blue. Crystallized in oblique-four sided prisms various- 
ly modified by euncetiil, and bevelments, and acu-« 

MINERALOGY. 
minations. Internally splendent. Fracture small-con- Oryetognn. 
choidal. Alternates from transparent to translucent, — s¥- 
and refracts double, _— 

Chemical Characters.—Before the blowpipe, it first 
loses its transparency, and then melts into a white enamel. 

Const. Parts.—Silica, ~~ 35 
Alumina, 18 
Glucina, . 14 
Tron, ; 2 

neath 3, Ee $1—100, Vauquelin. 
Geognostic and Geographic Siluation.—This rare and 

beautiful mineral occurs in Peru and Brazil. | . 
2. RuomeormaL Emeratp, Jameéson.—Rhomboed- Rnomboie 

rischer Smaragd, Mohs. __ dal Emers 
Di-rhomboid = 138° 35’; 90°. Cleavage most dis- ald. 

tinct parallel with the terminal planes of the six-sided 
prism, less distinct in the direction of the lateral planes 
of be six-sided prism. Hardness= 7:5, 8.0. ‘Sp. gr. | 
= 2.6, 2.8 ; 

First Sugspecies, a 
Precious EMeratp, Jameson.—Schmaragd, Werner. Precious’ ; 
External Characters—Colour emerald green, gene- imerald. 

rally crystallized in equiangular six-sided prisms. La- ; 
teral planes smooth ; terminal planes rough. Inter- 
nally lustre intermediate between shining and splen- 
dent, and vitreous. Fracture small and imperfect con- 
choidal. Alternates from transparent to translucent, 
and refracts double in a moderate degree. 

Const. Parts —Silica, A 64.5 
Alumina, nae Ce ‘2m : 
Glucitia; 4, OTS sk ae 
Oxide of Chrome, 3.250 Pai 
Lime, bi eee 
Water, : 2.0—100.35 - 

Vauquelin, Jour. des Mines, N. 38. p. 98: 
Geognostic Situation. —It occurs in drusy cavities, in. 

veins in clay-slate, and also imbedded in mica-slate; and. ~ 
loose in the sand of rivers and other alluvial deposites. — 
* Geographic Situation.—The most beautiful alds. 
are at present brought from Peru ; and others of less 
value are found in Salzburg. ; 

Use.—It is rave to find the colour of this gem pure 
and of good strength ; hence such specimens are very 
highly valued, and are employed in the mostexpensive + 
kinds of jewellery. It is valued next to theruby ; and 
when of good colour, is set without a foil, and upon a. 
black ground, like brilliant diamonds. 

Second SunsrEcies. mites 
Beryz, Jameson.—Edler Beril, Werner. Beryi: ee 

External Characters.—Colours green, blue, and-yel- —~ Bt % 
low. Occurs massive, and this ne ie pie 
appears atranged in straight and. thin prismatic dis. > 
net erneaeltne, Often -erystallized in long equi- 
angular six-sided prisms, either perfect, or trunca- 
ted on the lateral and terminal edges or angles, also 
sometimes acuminated. Lateral Ligeti“ 
dinally streaked, but the terminal, acuminating, and 
truncating planes are smooth. Externally, lustre shin-. 
ing and glistening ; internally shining, which sometimes 

s into glistening and splendent, and vitreous. 
Fracture small, and more or less pe conchoidal. . 
Commonly transparent, and refracts double, but in a » 
feeble degree. Pe 

Const. Parts.—Silica, ‘ 69.50. - 
Alumina, s 14.00, 
Glucina, 14,00 
Oxide of Tron, 1.00—98,50 
* > Rose, in Karsten’s Tabellen. 

Geognostic Situation.—It oecurs in veins that traverse 
granite and gneiss, also imbedded in granite, and dis- 
persed through alluvial soil. 7 7“ ~ 

Geographic Situation, ~It occurs in alluvial soil along 
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~ ; eC range aed 

igh valasd 
Genus VII__IOLITE. 

_Hardness=7.0—7.5. Sp. gr. = 

Use—It is cut, polished, and worn as a gem. 
Genus VIL. a. QUARTZ. 

. Cleavage 

: 4 & 7 I © oe 

stone, 9. . Sine 1; Fl i Cony, in He 

of India, and the Island of 
The next in esteemare the Brazilian. When 

Soe ealous i genie cut and polished, and is consi- 
dered a gem of considerable beauty. 
VOL. XIV. PART 1 

from brown, red, green, blue, and black. Occu 

Seconp Supspecies. 
Rock or Mountain CrystTAt, Jameson.—Bergerys- 

tal; Werner. 
Externat Characters. —Colours vhs brown, yellow, 

and red. Generally occurs in , which are usual- 
ly ‘six-sided prisms seek bet (mere with six planes set 
on the lateral planes. Ut sarees the teen are 
generall seleiidit or Internal endent 
and viahebed Fracture ahinest always ect conchoi- 
dal. Generally transparent. 

Chemical Characsehb okt is completely infusible be-~ 
fore the blowpi eres. 

Constituent Parts.—Silica, - 995 
Trace of ferraginous 
Alumina. —100 

Bucholz, Gehlen’s Journ, 1808, p. 150. 
Geognostic Situation. Although rock-crystal occurs 

mare reqenty , and in more numerous geognostic 
relations amethyst, yet itis not the most common 
rear ea of quartz. 

cry 
uently, and 
s, in primi- 

he a awe it occurs in beds, veins, Pe 

it 
and often abundantly distributed, and 

the case in Asia and America. 
Deen Rock-oryatal is cut and polished as an inferi- 

or kind of gem or ornamental stone. 
Turrp Suasrecies. 

ae or Mit« Quartz, Jameson.—Milch Quartz. 

""Botaval Characters._Colours rose-red and milk- 

prensa end y soci sometimes to vitreous, inclinin 
to resinous. Fracture more or less perfect conthéldel 
More or less translucent. The other characters are the 
same as those of Stal. 
her om Situation.—It occurs in masses, included 

ch oye subordinate aoe and gneiss, and 

"cee Mae occurs in primitive rocks 
Germany, and in Europe, and in various 

districts in Asia and America. 
Uses.—It is employed in jewellery, and the larger 

masses are cut into vases, 
Fovarn Susspgcies. 

yout Quartz, Jameson—Gemeiner Quartz, 

ges Characters.—Colours white, grey, yellow, 
rs Massive, 

reniform, dal, Be. eae on 

prevents Aw 
in the form of beds and veins. 

32 
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Oryctogno 

- ¥ 
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Rock or 
Mountain 

Crystal. 

Rose or 
Milk 
Quartz. 

Common 
Quartz. 
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Oryctogno- Geographic Situalion—t abounds in all the primi- 

sy: . tive, transition, secondary, and alluvial districts of Scot- 
—v land, England, and Ireland; is abundantly distributed 

throughout the continents of Europe, Asia, Africa, and 
America. 

Uses.—It is employed in the manufacture of glass 
and artificial gems; also in the preparation of smalt, 
and as an ingredient in porcelainand different kinds of 
pottery. The vesicular and corroded variety forms a 
most excellent millstone, known in ‘commerce’ under 
the name of Buhr-stone. 

Fiern Supspecies. 
Praseg, Jameson—Prasem, Werner. 
Colour leek-green. Generally massive, and in pris« 

matic and granular concretions. Sometimes crystalliz- 
ed in same fofms as common-quartz. Surface of the 
concretions. rough and ‘transversely'streaked. Lustre 
shining, approaching to glistening, and resino-vitre- 
ous. Fracture conchoidal, passing into splintery. Trans- 
lucent. 

Geognostic and Geographic Sittations.—Tt occurs in 
primitive rocks in Scotland, Germany, and other coun 
tries. These beds are probably connected with primi- 
tive trap. 

Uses.__It is sometimes cut and polished as an ‘orna- 
mental stone, but is not highly esteemed. 

Sixrn Supspecigs. 
Cat’s-rvE, Jameson.—Katzenauge, Werner. 
External Characters.——Principal, colours . grey, red, 

and brown: Exhibits a beautiful opalescence, particu. 
larly when cut in a convex form, Massive. Internally 
shining, lustré vitreo-resinous. Fracture, conchoidal, 
Translucent, or translucent on the edges. 

Geognostic and Geographic Siluations.—It oceursim- 
bedded in gneiss in Ceylon. 

Uses.—It is. generally cut into ring-stones ; and the 
most advantageous form for displaying its peculiar 
lustre is the oval, with a convex surface. 

Seventu Sunspecies. 
Tron-Fiint, Jameson.—Eisenkiesel, Werner. 
External Characters.—Colours. brown and red, Mas. 

sive and crystallized like common.quartz. Usually in 
granular distinct concretions. Externally lustre shin- 
ing, approaching to glistening ; internally glistening, 
and vitreo-resinous. Fracture 'conchoidal.. Opaque. 

Geognostic Situation.—lt occurs in veins of ironstone, 
and also in trap-rocks, 

Geographic Situation.—In rocks near Bristol; in 
trap rocks that lie over white limestone, island of Rath- 
lin, off the coast of Lreland; and in trap-rocks near 
Dunbar in Scotland. ’ 

Ereu tH SupsPecies. 
Hornstone. Jameson.—Hornstein, Werner. 
There are three kinds, viz. Splintery Hornstone, 

Conchoidal Hornstone, and Woodstone. ~ 
Splintery First Kind_Spunrery Hornstone, Jameson.— 
Hornstone, Splittriger Hornstein, Werner. 

Exjernal Characters.—Colours grey, red, and green. 
Massive. [nternally dull. Fracture splintery. More 
or less translucent on the edges. 

Geognostic Situation.-Occurs in veins in _ primitive 
rocks. 

Geographic Sttuation.—It occurs, in primitive dis- 
tricts in Scotland and England, and in various quarters 
on the continents of Europe, Asia, and America. 

Gancunis Second Kind.._Coneno:pat Hornstone, Jameson— 
dal Horne Muschlicher Hornstein, Werner. ' 
stone. External Characters.~Colours. grey, white, and red. 

Massive. | Internally glimmering, sometimes approach- 
ing to glistening, and lustre vitreous, Fracture cons 

; Cat's.Eye. 

Tron-Flint. 

Hornstone. 

stein, Werner. ive ae he 
Lxternal. Characters.—Colour greyish-black, Taide oe 

. 

MINERALOGY, 
but in a lower degree, than Oryetogno. 

sy: 
choidal, ‘Translucént, 
splintery hornstone, . 

Geognostic Situation.—It occurs in metalliferous veins 
and agate veins ; also, in imbedded portions, in pitchs 
stone porhyry, in striped jasper; and along with clay- 
stone porphyry, , 

Geographic Siluation—It is found along with clay- 
stone in the Pentland Hills near Edinburgh ; also in 
Saxony and Bohemia. 

Third Kind.—Woopstone, Jameson. Holzstein, Wer. Woodstone, 
External Characters.—Colours grey, red, brown, black, 

and yellow. Occurs in rolled pieces, and in the shape 
of trunks, branches, and roots. External surface un« 
even and rough. Internally dull, sometimes glimmer 
ing and glistening, according as it is more or less of the 
nature of the two preceding subspecies. Cross fracture 
imperfect. conchoidal ; the longitudinal fracture splin- 
tery and fibrous. Generally translucent on the edges ; 
sometimes feebly translucent, 
; Geognostic Situalion.—It is imbedded in sandy loam 
in alluvial soil; and it is said also in a kind of sand~ 
stone-conglomerate and clay-stone. Peete Ren? 

Geographic Situation—It ogcurs at Loch Neagh in 
Ireland: at Chemnitz and Hilbersdorf in Upper Saxony, 
and in many other places. AYA Shey 

Nintu Supspecigs.  — 
Funty-Srare, Jameson. ~ ~—<— Flintys 

Twokinds, viz.Common Flinty- Slate, and Lydian Stone. Slate. 
First Kind.— Common Fuinty-Suate, Jameson. Ge- Common 

meiner Kieselchiefer, Werner. Flinty- 
External, Characters.—Colours grey, red, and black. Slate. 

Often traversed by quartz veins, Occurs m sb sade yc urs massive. In. — ternally faintly glimmering, almost dull: Fractutein) ~~ 
the great slaty, and in the small splintery. More or less ~ 
translucent, and passes into translucent on the edges. | : 

Geognostic Sidwation.—It occurs in beds and-imbed« 
ded masses in clay-slate and grey~wacke ; and in rounds 
ish and angular massesin sandstone. 

Geographie Situation.—It occurs in. different 
the great tract of clay-slate and grey-w 
tends from St. Abb’s Head to Port 
Pentland Hills near Edinburgh, 

Second Kind: —Lypian-Stone, Sanicoen Desist ay 

Tas the Lose hg 

a 2. 9 Wi th ex= ; 

ck; also inthe _ 
Py wate | tof ie =" 

eS ee 

a a Sent 

passes into velvet-black. Occurs massive. Traversed =~ 
by quartz veins. Internally:glimmering. Fracture ge- 
nerally even, and, aperoaplies saiiesinde Canale 
dal. Opaque. t fa 

Geognostic and Geographic Situation.—It oceursin 
primitive, transition, and secondary rocks in Scotland, » 
England, and other countries, : ; 

Use.—This mineral..is sometimes used) as a touch- 
stone for ascertaining the purity of gold and. silver. 

Trento SupsPecigs. | © RNs 
Fuiint, Jameson.—Feurstein, Werner. 
External Characters.—Colours grey, yellow, bro 

and red. Besides massive, in plates, in angular grains 
and pieces, it occurs also in globular and — rolled 
pieces, in the form of sand, and tuberoseand perforated. | 
Sometimes occurs in lamellar. concretions; which. are 
either straight or concentrically curved. Internally 
lustre glimmering. Fracture perfect and) large, and 
rather flat conchoidal, . Translucent ; the blackish vas 
rieties are seldom more, than translucent on the edges. 

“Flint. 

Constiiuent Parts. Silica 98. ra be 
Lime | R 0.50. 
Alumina ‘ 0:25 
Oxide. of iron D125 cr! qed 
Loss . 1 —100:. 

Vauquelin, Journ, de Mines, n.xxxiii. p. 702. 

—— 

— —- 



Carnelian. 

MINERALOGY. 
Si el 1 Eee = 

primitive, transition, secondary, and alluvial rocks in 

Sarin tes We disnes thin aletadlaeiol-oparleal it allbeds 
with steel, and the sharp fragments it gives in 
ing. f 

and white varieties are only trans- 

* Geognostic Situation.—Occurs in primitive, second- 
, and alluvial rocks, in balls, kidneys, angular pieces, 

oie tid Watch bods esine; seed colle pact. 
— Situation.—It is frequent in most of the 

trap in Scotland, and also in similar tracts on 
the continents of Europe, Asia, Africa, and America. 
we te abe cen ee “anally fine polish, and 

exhibits beautiful colours, considerable transparen- 
as an article of jewellery. 

[ CuRYSOPRASE, Krisopras, 

green, and greenish-grey. Occurs ere Ao leg 
se sometimes in plate. internally all, seldom glim- 

4 ucent, inclining to 
semi-transparent. 
Von arpa and Geographic Situations.—It occurs in 

* plates cotemporaneous veins, in primitive serpen- 
tine in Silesia. 

Uses,—It is considered as a gem, and is cut into ring- 
stones, necklaces, bracelets, ear-drops, and brooches. 

Third Kind.—Piassua,; Jameson. Plasma, Werner. 

specimens in cabinets have been collected among the 
tuins of Rome. 

Use—It was considered by the Romans as a gem, 
and was cut into ornaments; and frequently figures 
were ved upon it. 

3 sel 
ic and Geographic Situations —It 

Pate tt = se part of agate, and in general 
same geognostic situation as common calcedony. 

Fe ag ere = ey so abundant in Seotland often 
ety ey onchange The most 
beautiful carne are brought to this cou from 
Arabia, India, Surinam, Siberia, and Sardinia. 

Uses—t is cut into'seal-stones, ring-stones, brace- 
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lets, necklaces, brooches, and crosses ; and figures are Oryctogno- 
often engraved.on it, ay 

Twetrtu Sunspecies. —y~ 
Herornrore, Jameson. _ Heliotrop, Werner. 
External Characters—Colour Green, with red and 

yellow. . Occurs massive. Internal lustre glisten- 
ing, resinous. Fracture conchoidal. Generally 

Heliotrope. 

‘translucent on the edges ; some varieties translucent. 
Geognostic and pe ey ew Siluations,—|t is found 

in rocks belonging to the secondary trap-formation, in 
Siberia, Tartary, Iceland, and eyen in Scotland. 

Uses.—It is cut and polished, and worn as an orna- 
mental stone. 

TuIRTEENTH Susspeciss. 
: » JASPER. 
Five: kinds, viz. Egyptian Jasper, Striped Jasper. 

Porcelain Jasper, Common Jasper, and Agate Jasper. 
First Kind.—Eavertan Jaseer, Jameson. Brauner Egypticn 

Egyptischer Jaspis, Werner. Jasper. 
‘eternal Characters.—Colours. brown, yellow, and 

ey, uently disposed in concentric stripes, alters 
pa sce black stripes. In the brown et there 
sometimes occur black spots, and similar coloured dens 
dritic delineations. Anterpally, Bare glistening, partly 
egg. Fracture conchoj Very feebly trans. 

t on the edges, or almost opaque. 
G ic and Geographic Situations.— It occurs 

loose in the sands of the 
rocks in Egypt. 

and in conglomerate 

Uses.—It is cut and worn as an ornamental stone. Striped 
Second Kind.—Styiurev Jasper, Jameson. Band Jasper. 

Jaspis, Werner. 
‘ernal Characters.—Colours grey, green, yellow, 

and red, and seldom blue. There are always several 
colours together, and these are arranged in striped 
and flamed, and sometimes in ts delineations. 
Occurs massive. nucpally Gall yap omen 

or very feebly translucent on 4 
ager stic ye poate. Situations, ff Seca in 

cla porphyry in the Pentland Hills near 
Edinburgh ; but the most beautiful varieties are found 
in Siberia. . ; 

Use.—This mineral receives an excellent polish, and 
hence is used like agate for ornamental le 

Third Kind.—Poncerain-Jasrer, Jameson, 
zellan Jaspis, Werner. 

External Characters——Colours grey, blue, yellow, 
and seldom black and red. Occurs most commonly, 
massive, and is frequently cracked in all directions. 
Internally glistening, sometimes approaching to shin- 
ing, sometimes to glimmering, and even to dull; and 
thelustrevitreo-resinous. Fracture conchoidal. Opaque. 

Geognostic and Geographic Situations.—It occurs 
along with pseudo-volcanic rocks in Fifeshire ; near 
Dudley in Warwickshire, and in many other parts of. 
Europe and America. 

Fourth Kind. Common Jasper, Jameson. Gemeiner Common 
Jaspis, Werner. Jasper. 

'ernal Characters. —Colours red, brown, and black. 
Occurs massive. Internally varies from shining to 
dull; and lustre resino-vitreous. Fracture of some 
varieties is more or less perfect and flat conchoidal, and 
those have a shining or glistening lustre ; in others it 
is even, with a gli ing lustre, or fine earthy and 
dull. Opaque, or-very faintly translucent on the edges. 

Geognoslic and Geographic Situations.—It occurs in 
veins and imbedded masses in primitive, transition, and 
secondary rocks in Seotland, England and Ireland. It 
is not nent on the continents of Europe, Asia, 
Africa, and America. ; 

Jasper. 

Pore Porcelain- 
Jasper. 
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Oryctognd- — Uses,—When it occurs in sufficiently large masses, | 

sy- it is cut into various ornamental articles, as vases, snuff- 
Agate boxes, ringstones, &c. ‘ 
Jasper. Fifth Kind.—Aaate-Jasper, Jameson, Agat-Jaspis, 

Werner. 
External Characters.—Colours white, yellow, and 

red. Several colours generally occur together, and 
these are arranged either in clouded, flamed, or striped 
delineations ; of these the striped are either disposed 
in a circular manner, or fortification-wise. 
massive. Frequently occurs in distinct concretions, 
which are either fortification-wise bent, or concentric 
lamellar, Internally dull. Fracture small and flat con- 
choidal, approaching to even. . 

Geognostic Situation—Occurs principally in layers, 
in agate-balls, in amygdaloid ; likewise in agate balls 
and veins in porphyry. : 

Geographic Sttuation.—Occurs in the agates of the 
middle district of Scotland, &c. 

FourTEENTH SupBspEcigs. 
Float-stone, FLOAT-STONE, or SPONGIFORM QuaRTz, Jameson.— 
or Spongi- Schwimmstein, Werner. Quartz nectique, Haiiy. 
formquartze Eternal Characters.—Colours white and grey. Oc- 

curs in porous, massive, and tuberose forms. Inter~ 
nally dull. Fracture coarse earthy. Feebly translu- 
cent on the edges. Soft, but its particles are as hard 
as quartz. 

Geognostic and Geographic Situations.—It occurs 
incrusting flint, or in imbedded masses in a secondary 
limestone, at St. Quen, near Paris. 

AGATE, Jameson. 
Agate is not, as some mineralogists maintain, a simple 

mineral, but is composed of various kinds of the 
quartz family, intimately joined together, and the 
whole mass is so compact and hard that it receives a 
high polish. Agate is principally composed of calce- 
dony, with flint, hornstone, carnelian, jasper, cacho- 
long, amethyst, and quartz. Of these minerals, some- 
times only two, in other instances more than three oc- 
cur in the same agate; and these are either massive, 
disseminated, or in layers. 

II. InpivistspLe or UNCLEAVABLE QuARTZ, Jameson. 
Untheilbarer Quartz, Mohs. 

This species contains eight subspecies, viz. 1. Quart- 
zy Sinter, 2. Hyalite, 3. Opal, 4. Menilite, 5. Obsi- 
dian, 6. Pitchstone, 7. Pearlstone, 8. Pumice. 

First Supspeciss. 
Quarrzy or Smiczous Sinter, or Peary SinteEr, 

Jameson, Kieselsinter, Werner. 
This is the siliceous incrustation met with around 

hot springs in Iceland, and other volcanic countries. 
Sreconp SussPEciEs. 

Hyatrire,; Jameson. Hyalith; Werner. 
External Characiers.—Colours white, grey, and 

green. Generally reniform, botryoidal, and sometimes 
stalactitic, and in crusts. Internally shining and splen- 
dent; and lustre vitreous, slightly inclining to resin- 
ous. Fracture conchoidal, Translucent, approaching’ 
to semitransparent; 

Geognoslic and Geographic Situations. It has been 
hitherto found principally near Frankfort on the 
Mayne, where it occurs in fissures in vesicular basalt 
and basaltic greenstone. 

* Tuirp Supspecigs. 
Cpal. Opat, Jameson. Opal, Werner. 

This subspecies is divided into seven kinds, viz. 
Precious Opal, Common Opal, Fire Opal, Mother-of- 
Pearl Opal or Cacholong, Semi-Opal, Jasper-Opal, 
and Wood-Opal. : 

Agate. 

Indivisible 
Quartz, 

Quartzy or 
Siliceous 
sinter. 

Hyalite. 

MINERALOGY. 

Occurs . 

First Kind.— Precious Orat, Jameson. Edler Opal, Oryctogno- 
Werner. ; ; sy. 

External Characters,—Most common colour milk >——V¥——" 
white, which at the same time displays a fine play of as 
beautiful colours. Occurs massive and disseminated. *** 
Internally splendent, and vitreous. Fracture con- 
choidal. Brittle. Uncommonly easily frangible. 

Const. Parts.—Silica, i 90 ; 
Water, ° , 10——100 

Opal of Czscherwenitza, according to Klaproth. | 
Geognostic and Geographic Situations.—It occurs in 

small veins in clay-porphyry, generally accompanied 
with semi-opal; in Hungary, and some other coun- 
tries. 

Uses.—Few gems are more beautiful than the opal. 
The elegant play of the richest, purest, and most beau- 
tiful colours, have procured for it a high rank among 
the precious stones. It is worked into ringstones, 
necklaces, ear-drops, and other ornaments. 

Second Kind._.Common Opa, Jameson. Gemeiner Common 
Opal, Werner. Opal. 

Extérnal Characters.—Colours white, grey, yellow, 
red, and green. Occurs massive and disseminated. 
Internally splendent, passing into shining; and vitre- 
ous. Fracture conchoidal. . Most commonly semii- 
transparent. Of Telkobanya.. - 

‘onst. Parts.—Silica, 93.50 
Oxide of iron, 1.0 
Water, - _ 5.0—99.50 

Geognostic and Geographic Situations.—It occurs in 
veins, along with precious opal, in clay-porphyry, in 
Hungary and other countries. os 

Third Kind.—¥ me Opat, Jameson, Feur Opal, Karst. Fire Opal. 
- External Characters.—Principal colour hyacinth-red, " 
which passes through honey-yellow into wine-yellow ; 
and upon lighter places shews a carmine-red and ap 
ple-green iridescence. In its interior, dendritic deli- 
neations are sometimes to be observed. — Internally 
splendent, and lustre vitreous. Occurs in lamellar 
distinct concretions. Fracture conchoidal. Complete- 
ly transparent. 

Geognostic and Geographic Situations,—It has hither- 
ta been found only in America, at Zimapan in Mexico, 
where it was first observed by Sonnenschmid and 
Humboldt, imbedded in porphyry. 

Fourth Kind.—Moruer-or-Peart Opa, or Cacno- Mother-of. 
LonG, Jameson. Perlmutter Opal, Karsten. Pearl Opal. 

External Characters.—Colour milk-white, and some- 
times dendritic. Occurs massive and disseminated. 
Externally dull; internally alternates from dull to 
listening and shining, and pearly. Occurs in granu- 
fy distinct concretions. Fracture flat conchoidal, but 
becomesearthy on the action of the atmosphere. Opaque. 

Geognoslic and Geographic Situations. It occurs, 
along with calcedony, in trap rocks in the island of - 
Iceland ; in the Faroe islands ; also in Greenland; and \ 
in Bucharia. $ : : 

Fifth Kind—Szm-Oprat, Jameson. Halb-Opal, Wer. Semi-Opal. 
External Characters.—Most common colours white, 

grey, and brown. Occurs not only massive and disse- 
minated, but also tuberose, small reniform, small ‘bo- 
tryoidal, and stalactitic. Externally glistening; inter- _ 
nally, generally glistening. _ Fracture conchoidal. 
More or less translucent, and sometimes passes to 
translucent on the edges. 2 ‘aad 

Geognostic and Geographic Situations. It occurs in: 
porphyry and amygdaloid, in Scotland, Iceland, France, 
Germany, &c. . __ p res 

Sixth Kind.—Jasrer-Opat, or Fenruaious Opat, Jasper- 
Jameson. Opal-Jaspis, Werner. ; Opal. 



. Colours red, yellow, and 

‘ and intermediate between vitreous 

po is. Fracture conchoidal, and some- 

J Copan Geagraphis Situations It is found _ Geognostic ana i ions. It is 
a large and small PO: ee ee 
ar sd Tokay in Hungary, in other parts of 

| Wood- er Kind,_Woon-Orat, Jameson, Holz-Opal, 
ope. Werner. 

other ornamental art! 
Fouartn Sussreciss. 

Menuite, Jameson. 
__. First Kind —Browy Mewuuite, Jameson. Brauner 

- Menilite, Ho . 
External 

Menilite. 

Oxide firm, .- . 0.5 
Water, aud Carbonaceous Matter, 11,0 

, Beit. b. ii. s. 169. 98.5 
ic Situations.—It has hith- 

Montant, near Paris, 
adhesive-slate,. in) the 

re caes 

rds enil erto been at Meni 
where it occurs imbedded in 
same manner as flint is in chalk. 

Firtu Supspscizs. 
Osstmian, Jameson. Obsidian, Werner. 
This is divided into two kinds, viz. Trans- 

Translu- lucent oO ~ ian. : Obsidian. 

cent Obsi- _ First Kind.—Transtucent Onstnian, Jameson. — 
dian. Obsidian, 

Obeidian- 

Easily frangible. Streak 4 
Chem’cal Characters "The black sbsidian of Ice. 

land, according to Da Camara, on charcoal, before the 
pp an melts into a pale ash-grey, imperfect vesicu- 

American, 
Const, Parts. Silica, 72.0 

‘ Alumina, 12.5 

Natron and Potash, 10.0 
: Lime, = ‘ 0.0 

.* \ Oxide of Tron and Manganése, 2.0 

Collet- Descotils 96.5 
~ Geognostic Sitwation.—This mineral occurs in beds, 
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and imbedded masses and veins, in porphyry, and in Oryctogne- 

rocks. : sy- : _ Various secondary trap 
Ge ic Situation.—It occurs in various parts of ——Y—" 

Europe, Asia, Africa, and America. ; 

: Uses.—It is cut into ornamental articles of different 

_ kinds. 
Second Kind.—Transparent Opsipian, Jameson.— Transpa- 

ichtiger Obsidian, Ho, y rent Obsi- 

External Characters.— blue, brown, and “!#- 

‘white. Internally splendent and vitreous. Fracture 
conchoidal. » Perfectly t. 
plies. pos and Geographic Situations.—It occurs im- 

in pearlstone-porphyry, at Marekan in Siberia. 

Sixt Susspectes. 
Pircustone, Jameson.—Pechstein, Werner. 

Characters.—Colours green, grey, blue, yel- 

low, ae and black. Occurs massive. a 

shining, glistening ing ; lustre vitreo-resinous. Feebly 

translucent on the edges. Fracture conchoidal, coarse- 
grained uneven, and coarse splintery. 

Constit, Parts.Silica, 73; Alumina, 14,50 ;Lme, 

1.0; Oxide of iron, 1.00; Oxide of manganese, 0.10 ; 
Natron, 1.75 ely sa 8.50 af Sei mas sy 

Geognostic a, be 90 ituations.—It occurs in 

imitive, trahsition, secondary rocks, in Scotland, 

reland, Saxony, &c. 
Seventu Supsrectes. 

Preart-Stone, Jameson. Perlstein, Werner. Pearl- 

External Characters.—Colours grey, black, and red. stone. 

Occurs massive, disseminated ; also in roundish ve 

lar and curved lamellar concretions. Lustre shining 
vert eile Translucent on the edges, or translucent, 

Wh he frangible. 
it. Parts.—Silica, .77; Alumina, 13.0; Oxide - 

of iron and 2.0; Potash, 2.0; Lime, 1.5; 
eee ener ae Lene Vauquelin. 

Geognostic a ic Situations.—It occurs in 

forphyry> in Hungary, Spain, north of Ireland, Ice- 
and Mexico, . 

Ei:curs Sunsrecies. 
Pémice, Jameson. Bimstein, Werner. 
External »—Colours white and grey. Oc- 

curs vesicular; vesicles much elongated, and contain 

fibres. Internally glistening or glimmering, 
and pearly. Principal fracture curved and parallel 
fibrous: cross uneven: More or less translu- 

cent on the Very brittle, and easily frangible. 
Constit. Parts. © Silica, 77.50; Alumina, 17,50 ; 

Natron and Potash, 3.00; Iron with Manganese, 1.75, 

Sree Serie ts Ss 

Pitchstone. 

Pumice. 

pumice, : ht form te mpomgrnyine ice to a in i 
of the Gumi Quartz. 

Genvs VIII. AXINITE, Jameson. 
Prismatic. rie pie vitreous lustre. Hardness = 6.5 

—7.0. ific gravity = 3.0 — 3.3. 
1. Prismatic Axinite, Jameson. — Prismatischer pyiciatic 

Axinit, or gy pe Werner, _ Gesinaty axinite- 
unknown. v — °, 30°. 
Pasa -Colente clove tabwre) plumb- 

blue, grey, and black. — massive, most frequent- 

AxtNiTr- 
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Oryctogno- ly crystallized in very oblique four-sided prisms. Mas- 

SY» 

Curyso- 
LITE. 

Prismatic 
chrysolite. 

Chrysolite, 

Olivine. 

‘Tourma- 
LINE. 

Rhom- 
boidal 

Tour- 
maline. 

sive varieties occur in curved lamellar distinct concre- 
tions. Externally, lustre splendent ; internally, alter- 
nates from glistening to shining, and is vitreous, slight. 
ly inclining to resinous. Fracture fine-grained, un- 
even, or conchoidal, Alternates from perfectly tran- 
sparent to feebly translucent. _ 

Chemical. Characters.—Easily fusible with ebullition 
into a bottle-green glass, which by continuance of the 
heat becomes nearly black. 

Constituent Parts.—Silica, 50.50 
Alumina, 16. 
Lime, 17. 

. Oxide of Tron, 9.50 
of Manganese; 5.25 

Potash, 0:.25—98.50 
Klaproth; tv. p: 28. 

Geognoslic Situation—Oceurs in primitive moun- 
tains, in rocks of gneiss, mica-slate, clay-slate, and 
hornblende-rock, and is found in Cornwall, and in 
various districts on the continent of Europe. 

Genus IX. CHRYSOLITE. 
Prismatic. Vitreous lustre. Hardness = 6.5 — 7.0. 

Sp. gr. = 3.3 —3.5. 
1. PrrsMAtic Curyso.trre, Jameson.—Prismatis- 

cher Krisolith, Mohs,—Peridot, Haiiy. 
Prism = 1819 48’. Cleavage perfect, in the direc- 

tion of the shorter diagonal; and less so in direction of 
the longer diagonal. 
Two subspecies, viz. Chrysolite, and Olivine. 

First Supsrecies. 
Curysorite, Jameson'i—Krisolith, Werner. 
External Characlers,-— Colour green. Occurs in 

angular pieces, roundish pieces, and often crystallized 
in a four and six-sided prisms, variously acuminated, 
and bevelled, and truncated on the lateral edges. In- 
ternally, lustre splendent and vitreous. Fracture con- 
choidal. Transparent, and refracts double. 

Constituent Parts.—Silica, 39.00 
Magnesia, 43,50 
Iron, 19.00—101.50 

Klaproth, Beit. b. i, s. 110. 
Geognostic and Geographic Situations._—Is found in al- 

luvial soil in Upper Egypt, and on shores of the Red Sea. 
Uses.—It is cut and polished, and made into neck- 

laces, hair ornaments, and ring-stones. 
Srconp SupsPEctzs. 

Outvine, Jameson.—Olivin, Werner. 
External Characters—Colours olive-green, and yel- 

low. Occurs massive, in grains, and in roundish 
pieces. When ‘crystallized, which is rarely the case, 
it is in the form of rectangular four-sided prisms, 
which are always imbedded. Massive varieties occur 
in small ‘and angulo-granular concretions. Internal- 
ly, lustre shining and glistening, ‘and vitreo-resi- 
nous. Fracture’small—prained uneven, sometimes pass- 
ing into imperfect small conichoidal. Translucent, pass- 
ing into semi-transparent, seldom transparent. 

Geognostic and Geographic Situations.—It occurs im- 
bedded in basalt; greenstone, porphyry, and lava; ge- 
nerally accompanied with augite, in Scotland, Germa- 
ny, Italy, and other countries. 

Genus X. TOURMALINE. 
One axis. Rhomboidal. Hardness = 7.0.—7.5.. Sp. 

gr. == 3.0,—-3.2. 
This genus contains one species, viz. Rhomboidal 

Tourmaline. 
1, RuomporaL Tourmarine.—Rhomboedrischer 

Turmalin, Mohs. 

MINERALOGY. 
Rhomboidal, Rhomboid = 133° 26’ Cleavage rhom. 

ooidal, and in direction of sides of'a six-sided prism, - 
It is divided into two subspecies, viz. Tourmaline 

and Schorl. im. ‘ 
First Sunspecies. 

Oryetogn 

TourMALine, Jaméson.—Turmalin, Werner. Tourma- 
External Characters.—Its principal colours are green, line. 

brown, red, blue, yellow, and white. Occurs very 
seldom massive, or in prismatic concretions ; scarcely 
ever disseminated ; .oftener in rolled pieces ; but most 
frequently crystallized, in three, four, six, and nine- 
sided prisms, variously acuminated. The lateral planes 
are generally cylindrical convex, and deeply longitudi- 
nally streaked; the acuminating plenes ‘are mostly 
smooth and shining: sometimes: the: planes on one ex~ 
tremity are smooth, but on the other rough. Internal- 
ly lustre oat and vitreous, Filctishe nearly 
erfect, and small conchoidal. Alternates from near« 
Y Opaque to completety transparent. Refracts double 
in a middling degree. When viewed perpendicular to 
the axis of the crystal, it is more or less transparent, 
but in the direction of the axis, even when the length 
of the prism is less than the thickness, it is opaque. 

Physical Characters.—By friction, it exhibits signs 
of vitreous electricity ; by heating, vitreous electricit, 
at one extremity, ahd resinous electricity at the other. 

Chemical Characters.—Betore the blowpipe it melts 
into a greyish-white vesicular enamel ; but the red-co- 
loured Siberian tourmaline is infusible. 

t Green Tourmaline from Brazil. 
Constituent Parts.—Silica, ~ > 40, 

Alumina, 39. 
Lime, 3.84 
Oxide of Iron, 12.5 
Oxide of Mang: 2 

: Loss, 2.66—100 
Vauquelin, Ann. de Chim. N. 88. p. 105. 

Geognostic and Geographic Situations.—Tourmaline 
occurs in primitive rocks in Scotland, England, Ger 
many, Norway, Italy, and many other countries. 

Uses.—The green, blue, and brown varieties are 
sometimes cut and polished, and worn as ornamental 
stones, ‘ be 

Seconp SupsPecigs. 48 
Common Scuort, Jameson.—Gemeiner Schorl, Wer. 
External Characters:—Colour velvet-black, of various 

degrees of intensity... Occurs massive, disseminated, 
ps, frequently crystallized, in three, six, and nine-sided 
prisms, that present various acuminations, truncations, 
and bevelments. Occurs in granular and prismatic 
concretions. Internally its lustre is intermediate, be« 
tween shining and glistening, and is vitreous. Frac~ 
ture intermediate between conchoidal and uneven. 
Opaque. Affords a grey streak. 

Common Schorl from Eibenstock. . 

Constituent Parts.—Silica, $6.75 
Alumina, 34.50 
Magnesia, 0.25 
Oxide of Iron, 21.0 
Potash, 6.0—98.50. 

Klaproth’s Beitrage, b. 5. s. 148, 149. 
Physical Characters —Exhibits the same electrical 

properties as tourmaline. = P 
Geognostic and Geographic Situations.—Occurs in 

primitive mountains'in mostextensive alpine districts 
in Europe ; and also in Asia, Africa, and America, 

Genus XI) GARNET. | 
Tessular, pyramidal, prismatic. If red, the th. 

gr. = 3.7. and more. ‘If black, sp. gr. = 3.9. and less. 
7 

Common 
Schorl. 

GatneET. 



= De le ie a 

Dodecahe- 
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MINERALOGY. 
vite If prismatoidal, the hardness 

i2Ptapd mor, rl no pire ico le Hard
ness pa 

ranges from 6.5 to 7.5. 5. itis red or brown. Sp. 
8.3 — 4.3. 

1. mipat GarNer or Vesuvian, Jameson.—Py- 

ramidaler Granat, Moks.—Vesuvian, Werner.—Ido- 

emp pe as 
on the edges, th . | 

Italy, Norway, 

Uses —At N. it is cut into ring-stones, and is 
sold under various names : the coloured varieties 
—s inated Volcanic Chrysolite; and the brown, 

ic 

~ye 

Los . 

cpa re Ng Situations.— Occurs in 

c. 

2. Dovecaneprat Garnet, Jameson. 
avant Care Hardness = 6.5 

eee i 3.5 — 4.3. 

Te ppeciey Geass nine subspecies, viz. 1. a 
neite ; 2. Grossulare ; 3. Melanite ; 4. ; 8. hed 
net ; 6. Allochroite ; Colophonite ; 8. stone ; 
9. Helvin. 

_ "First Supspecres. 
Pynentite, Jameson.—Pyreneit, Werner. 

External Characters.--Colour ish-black, Oc- 
i stallized in of thomboi- 

tallized in acute double eight-sided pyrami 
minated on both extremities by eo oe 

inating planes set on the alternate edges of the double 
cx! j Planes of the crystals are smooth. 

y ; internally shining, and lustre re- 

uneven. Translucent. 

The Egeran of Werner is a variety of 
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s, along with vesuvian, in a Oryctogno« bedded in small 

. sy- le greenish- claystone, near the river Wilui in 
Siberia ; also in the Bannat of 'Temeswar. 

Tuirp Supspecies. ; 
Metanite, Jameson.—Melanit, Werner. 

External Characters —Colour velvet-black. Gene 
rally crystallized in rhomboidal dodecahedrons, -trun- 
cated on the edges. Internally shining, inclining to 

ing, and resino-vitreous, Fracture conchoidal. 

Melanite. 

Cipacutic and Geographic Situations —Occurs in 
primitive and secondary rocks in Italy, Germany, and 

Pyrope. 

'se.— This beautiful is employed in almost eve 
plas; aptly with a gold foil. 

Fieta Supsrecies, 
Garnet, Jameson. 
This subspecies is divided into two kinds, viz. Pre- 

cious Garnet and Common Garnet. 
First Kind. Precious Garner, Jameson. Edler Gra- Precious 

nat, Werner. garnet. 
External Characters—All the colours of this gem 

are dark-red, which generally fall into blue. Occurs 
in roundish grains, and crystallized in rhomboidal do- 
decahedrons, and in the form of the leucite. Internally 

Garnet. 

“itis shining, bordering on splendent; and vitreous, 
conchoidal inclining slightly to resinous. Fracture . 

Sometimes occurs in lamellar distinet concretions: Al- 
ternates ftom completely transparent to ne paeeape 

Constit. Parts.—Silica, 39 
. Alumina, 4 19.66 

Black oxide of Iron, 39.68 
Oxide of M , 1.80—100.80 

Berzelius, in Afhandlinger, vol. iv. p. 885. 
Chemical’ Characler—Before the voir it melts 

pretty easily into a black scoria or enamel. 
Geognostic and ens Situations. —Occurs imbed- 

ded in primitive -in Scotland, England, Ireland, 
Germany, Norway, Sweden, and many other countries, 

Use.—This beautiful gem is not so highly valued at 
presént as it was acentury ago. The larger kinds are 
used as ring-stones, and, after cutting and polishing, 
are set either au jour, or are proyided with a silver or 
violet-blue foil. 

Second Kind. Commom Garnet, Jameson, Gemeiner Common 
Granat, Werner. -* garnet. 

External Characters.— Brown and green are its most 
common colours. Occurs most monly massive : 
sometimes crystallized, and possesses all the figures of 
the precious garnet. Occurs in angulo-granular dis- 
tinct concretions. Lustre shining, or glistening, very 
rarely splendent. Internally lustre glistening, seldom 

ining, and intermediate between resinous and vitre- 
ous. Fracture fine-grai 
inclining Am conchoidal 

massive or in primitive rocks in Scotland, 
England, Ieclond, Norwayt Sweden, Germany, Italy, 

many other countries. 
Use.—On account of its easy fusibility and richness 

in iron, itis frequently ed as a flux. in smelting 
rich por a as an addition to poor ores. 

et weav. ds 
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Srxtu Supspecigs. 

AtLocuroite, Jameson.—Allochroit, Werner. 
External Characters.—Colours, grey, brown, and 

green. Occurs massive. Internally glimmering, rarely 
glistening, and lustre resinous. Fracture uneven, some- 
times even passing to conchoidal. Feebly. translucent 
on the edges. J 

Geognostic and Geographic Situations. —It has hither- 
to been found only in Viuls iron-mine near Drammen 
in Norway, where it is associated with calcareous spar, 
reddish-brown garnet, and magnetic iron-ore. 

Seventu Sussprectes. 
Cotopuonits, or Restnous Garnet, Jameson. 

External Characiers.—Colours brown, red, and green. 
Occurs massive, in angulo-granular concretions ; and 
crystallized in rhomboidal dodecahedrons, either per- 
fect, or truncated on the edges. Appears as if melted. 
Internally shining; externally splendent. Lustre resi- 
no-adamantine. Fracture imperfect conchoidal. Trans- 
lucent, or only translucent on the edges. 

Geognostic and Geographic Situations.—It occurs in 
beds of magnetic iron-ore, which are subordinate to 
gneiss, at Arendal in Norway ; and in talc-slate at Sal- 
vagnengo in Piedmont. It is also found in the Island 
of Ceylon. 

EIeut SuBSPECIEs. 

Cinnamon Stone, Jameson.—Kanelstein, Werner. 
Essonite, Haiiy. 

External, Characters.—Principal colour intermediate 
between hyacinth-red and orange-yellow. Occurs mas- 
sive, and in granular distinct concretions. Internally 
shining, approaching to glistening ; and lustre resino- 
vitreous. An indistinct cleavage sometimes visible, 
indicating an oblique prism of 102° 40’. Fracture in 
every direction rather imperfect, and flat conchoidal. 
Transparent and semitransparent ; generally so impure 
and full of cracks, that faultless specimens rarely occur. 
Refracts single. Hardness 7, 7.5 Sp. gr. 3.5, 3.7. 

Geognostlic and Geographic Stiuation—It is found in 
alluvial deposites, and associated with quartz, tabular 
spar, and iron-ore, in gneiss, in the island of Ceylon. 

Use.—It is cut as a precious stone, and, when free 
of flaws, is of considerable value. 

Observations.—Appears to be a distinct species. 

Nintu Supspecies. 
He vine, Jameson.—Helvin, Werner. 

External Characters—Colour wax-yellow. Occurs 
disseminated, and crystallized in tetrahedrons, which 
are perfect or truncated on the angles. Internally glim- 
mering or shining. Externally vitreous ; internally it 
inclines to resinous. Fracture small-grained uneven. 
Crystals strongly translucent. 

Geognostie and Geographic Situation.—It occurs in 
gneiss, near Schwarzenberg in Saxony. 

Observations.—Probably a distinct species. 
3. Prismatic Garnet or GRENATITE, Jameson.— 

Prismatischer Granat, Mohs. Granatit, Werner. Stau- 
rotide, Hauy. 

Prismatic. Prism =129° 30’. Cleavage prismatoidal, 
in the direction of the shorter diagonal of the prism. 
Hardness = 7.0, 7.5. Sp. gr. = 3.3, 3.9. 

External Characters.—Colour dark reddish-brown. 
Occurs only crystallized, and in the form of oblique 
four-sided prisms, sometimes truncated on the lateral 
edges. Internally the cleavage is shining and splen- 
dent ; fracture glistening and glimmering, with a re- 
sino-vitreous lustre. Fracture small-grained uneven, 
which sometimes approaches to small conchoidal. - Of- 
ten opaque, sometimes translucent, and very rarely 
semitransparent. 

MINERALOGY. 

Const. Parts.—Alumina, 
Silica, — F 

Oxide of Mang xide of Manganese. 
Loss, ° . 2.75—100 
vee Bullet des Scien, de la Soc. 

hil. t. i. p. 171. 
Geognostic and Geographic Situations—The geognos- 

tic relations of this mineral are nearly the same with 
those of precious garnet. It occurs in Aberdeenshire, 
the Shetland Islands, county of Wicklow in Ireland, &c. 

Genus XII.—ZIRCON. 
- Pyramidal. Flardness= 7.5. Sp. gr. = 4.5, 4.7. | 
PA mre Zircon, Jameson,—Pyramidaler Zircon, . 

ohs. | 
Pyramidal, Pyramid = 123° 19’; 84° 20’. Cleavage 

pyramidal, or in the direction of the lateral planes of 
the oblique prism. : 7 

is divided into two subspecies, Common 

Zimncon- 

This species is 
Zircon, and Hyacinth. 

First Supspecies. 
Common Zircon, Jameson.—Zirkon, Werner. 

External Characters.—Colour grey, also white, " 
and brown ; and rarely yellow, fice; and red. Occurs 
crystallized in rectangular four-sided prisms acuminated 
with four or eight planes. Internally splendent, passing 
into shining, and lustre intermediate between adaman- 
tine and resinous, Fracture perfect and flat conchoi- 
dal. Alternates from transparent to opaque. Refracts 
double in a high degree. ‘ 

Chemical Character.—It is infusible, without addition, - 
before the blowpipe. 

Common. 
zircon- 

Zircon of Ceylon. 
Const. Parts:—Zirconia, —§ . 69.00 ~ 

Silica, se 26.50. . 
Oxide of Iron, 0.50—96,00 

Klaproth, Beit, i. s. 222. 
Srconp SussPEclEs. 

Hvacintu, Jameson.—Hiacinth, Werner. 
External Characters.—Colours red, brown, yellow, 

grey, green, and white. Occurs crystallized, in rectan- 
gular four-sided prisms, acuminated with four planesiset 
on the lateral edges. Internally specular-splendent, 
and lustre intermediate between resinous and vitreous. 
Fracture perfect and small conchoidal. Alternates 
from transparent to semitransparent. Refracts double. 

Geognostic and Geographic Situations of the Zircon 
cies, including Common Zircon and Hyacinth.—It occurs in 
grains and crystals, imbedded in gneiss and sienite ; al« 
so imbedded in basalt and lava, and di through 
alluvial soil, in Shetland Islands, Sutherlandshire, In- 
verness-shire, Galloway, &c. The finest imens are 
brought from the East, principally from Ceylon. 

Genus XIII.—GADOLINITE. “Wey Canora 
Three axes. Prismatic. Black. Streak greenish yrre. 

grey. Hardness = 6.5—7.0. Sp. gr.4.0—4.3.  - 
This genus contains but one species, viz. Prismatic 

Gadolinite. 
I. Prismatic GapoiinitTe£, Jameson.—Prismatischer Pprismati 

Gadolonit, Mohs. Gadolinit, Karsten. gadolinite 
Prism 100 nearly. 
External Characters. — Colours velvet-black; very 

rarely hyacinth-red. Occurs massive and disseminat- 
ed; the massive varieties sometimes com an-<a2.. = 
ular or prismatic concretions, the surfaces of which ~ 
have frequently a whitish or bluish aspect, and vary = 
from glistening to dull. It very rarely ope ema 
lized, in six-sided prisms. Internally shining ; lustre 
resinous, inclining to vitreous, Fracture generally con- 
choidal ; seldom uneven. 

Hyacinth. 



MINERALOGY. 

‘Oryctogno. Constituent Parls—Silica, 25,80; Yttria, 45.0; 
y- Oxide of Cerium, 16.69 ; Oxide of iron, 10.26; Vola- 

‘=’ tile matter, 0.60. = 98.35. rzelius. 
i Geographic Situation. —_ Occurs in beds 

eco See in ite at Fi near un, in 

Sweden. 

Orpen — Orpen VIII.—ORE. 
If metallic, the colour is dark. If not metallic, lus- 

tre adamantine, or imperfect metallic. If the streak is 
yellow or red, the hardness = 3.5 and more. If the 
ee ee ma 
or black, hardness = 5. more, or very perfectly 

i i Hardness = 26 — 7. If 4.5 and 
. the streak is red, yellow, or black. If 6.5 and 

more, and white streak, the specific gravity = 6.5 and 
more, Sp. gr. = 3.4. — 7.4. 

Genus L—TITANIUM ORE. 
Pyramidal, prismatic. Hardness = 5.0,—6.5. Sp. 

gt. = 3.4,—44. If less than 4.2 streak is white. 
I. Passmatic Trranium Ore, or Spuenz, Jameson. 

Tirawicx 
Onur. 

Prismatic 
titanium 
ore. 

Finst Sunspectes. 
Common Spnene, Jameson.—Braun Manakerz, Wer- Common 

sphene- ney, Titane Siliceo Calcaire, 

33. 
28.0 

Srconp Svusspecies. 
_ Foliatea Fouratep Spuene, Jameson.—Gelb Manakerz, Wer- 

Spbene. ner. Titane siliceo-calcaire, Hauy. 
External Characters.—Colours , brown, and 

erey Occurs massive, in strai concretions, 
crystallized in the same as the preceding 

ies. Lustre on the clea splendent or shi 
ing; on the imperfect conchoidal and uneven fractures 

ly shi or — , and resinous. lec im- 
perfect inclining to uneven. Translucent, 
or only translucent on the edges. 

Geognostic and Situations. —Occurs in 
primitive rocks in Italy, Bohemia, Norway, and other 
countries, 

lsat if. PaisMaTo-PyRaMiDAL Titantum-One, Jameson. 

Pyramidal ato- Titan-erz, Mohs. 
‘Thelen Pyramidal. Pyramid = 117° 2’; 84° 48’. Most dis- 

tinet cleavage in the direction of the lateral planes of 
the rectangular foxt-sided prism ; and nether less dis 
tinct, parallel with the diagonals of the prism. Streak 
brown. Hardness = 6.0—6.5. Sp. gr. = 4.24.4, 
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This species is divided-into three subspecies, viz. Ru- Oryctogno- 
tile, Iserine, and Menachanite. <a 

First SupspEcies. 
Rurie, Jameson.—Rutil, Werner. Titane Oxide, Rutile. 

Hany. 
External Characters.—Colours brown, red, and yel- 

low. Occurs massive, disseminated, in membranes, and 
in four and six-sided prisms. Internally the lustre is 
intermediate between adamantine and semi-metallic, 
and is t on the surface of the cleavage, but on~ 
ly shining or glistening in the conchoidal or uneven 
hommes Fracture uneven and conchoidal. Streak 
brown. Transparent or only translucent on the edges. 
Cope and ic Situations.—It is found 

im , in veins and in drusy cavities, in granite, 
syenite, gneiss, mica-slate, limestone, chlorite-slate, and 
hornblende slate, in Scotland, E , and in various 
countries on the continents of Europe, Asia, and Ame- 
rica. 

Srconp Supspecigs. 
Isertne, Jameson,—lIserin, Werner. : 

External Characters.—Colour iron-black, inclining to 
brownish-black. Occurs in rolled pieces. Internally 
it alternates from splendent to glistening, and the lustre 
is metallic. Fracture more or less perfect conchoidal. 

Iserine. 

Turrp SusspeciEs. 
Menacuanite, Jameson.—Menacan, Werner. 

External Characters—Colour 
po ao RC REE RC ER OE in very small flattish 
angular grains, w ve a rough glimmering sur- 
face. itis glistening or glimmering, or the lus- 
tre is adamantine, passing into semi-metallic. ue. 

Geognoslic and Geographic Situations.—It is found, 
accompanied with fine quartz-sand, in the bed of a ri- 
vulet which enters the valley of Manaccan in Cornwall. 

Ill. Pyramroat Trranium-Ore, or OcTaueprire, Pyramidal 
Jameson.—Pyramidales Titan-erz, Mohs. Octaedrit, a 
We e erner. 
Pyramid = 97° 38’; 187° 10’. The least perfect ° 

cleavage in the direction of the faces of the pyramid; 
and the most is parallel to the common base of 
the pyramids. Streak white. Hardness = 5.5—6.0. 
Sp. gr. = 3.8—3.9. 
External Characters.—Colours blue and brown. Oc- 

curs crystallized im double four-sided pyramids. In- 
ternally and lustre adamantine, inclining to 
semi-metallic. Is strongly translucent or 

Geognostic and ic Situations. —It is found at 
Bourg d’Oisans in Dauphiny, in primitive rocks, and 
in transition clay-slate in Norway, 

Genus II. RED COPPER-ORE. Rep Cor- 
Tessular. Hardness = 3.5,—4. Sp. gr. = 5.6,—6,0. ?#8 One 
This genus contains but one species, viz, Octahedral 

ead oe 
 € — Rep Copper-Ors, Jameson. Octahedral 

Octaedrisches Kupfer-erz, Mohs. 
Tessular. be hegre Streak red. 

into four i i This species is di viz, Fo- 
liated Red Copper-ore, Compact Red Copper-ore, Cas 
pillary Red Copper-ore, and ‘Tile-ore. 

Fiest Sunspecies. 
Forratep Rep Coprer-Ore, Jameson.—Bliittriches Foliated 

Rothkupferera, Werner. Red Cop. 
_ External Characters.—Colour red. Occurs massive, P* Ore, 

disseminated, in membranes, corroded ;. also in granu- 
4A 

Menacha- 
ish black, inclin- nite. 
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lar concretions, and crystallized in variously modified 
octahedrons. Internally alternates from shining to glis- 
tening ; lustre adamantine, inclining to semi-metallic. 
Fracture coarse and small-grained uneven. Ranges 
from opaque to translucent. 

Seconp Susspecigs. 
Compact RepCorper-Ore, Jameson.—Dichtes Roth- 

kupfererz, Werner. ; { 
External Characters.—Colour red. Occurs massive, 

disseminated, and inakind of reniform shape. _Inter~ 
nally glimmering, inclining to glistening ; lustre semi- 
metallic. Fracture even, inclining to flat conchoidal. 
Opaque. 

Turrp SussPecies. 
Caprituary Rep Coprer-Ore, Jameson.— Haarfor- 

miges Roth Kupfererz, Werner. 
External Characters.—Colour red. Occurs in small 

capillary crystals, also in thin tables, which are some- 
times aggregated into amorphous and scopiform flakes. 
Shining. Lustre admantine. Translucent. 

Cornwall. 
Constituent Parts. Copper, . 88.5 

Oxygen, 11.5———100.0 
Cheneviz, Phil. Trans. 

Geographic and Geognostic Siiuation—It occurs in 
veins in primitive transition and secondary rocks, as 
Cornwall, and in several mines on the continents of 
Europe, Asia, and America, 

Fourtu Supspecigs. 
Tite-OreE, Jameson.—Ziegelerz, Werner. 
This subspecies is divided into two kinds, viz. Earthy 

Tile-ore, and Indurated Tile-ore. 
First Kind. Eartruy Tite-Ore, Jameson—Er- 

diches Ziegelerz, Werner. 
External Characters.—Colours red.and brown. Oc« 

curs massive, disseminated, and incrusting copper- - 
pyrites.- Composed of dull dusty particles, which are 
more or less cohering. Soils slightly. Feels meagre. 

Geognostic and Geographic Situations Occurs in 
veins in the Hartz, Tyrol, &c, 

Second Kind.—Inpuratep Titz-Ore, Jameson— 
Festes Ziegelerz, Werner. 

External Characters.—Colours red, brown, grey, and 
black. Occurs massive, disseminated ; also in curved 
lamellar and fibrous concretions. Internally glimmer- 
ing or glistening, and resinous. Fracture conchoidal. 

Constituent Parts.—Werner considers it to be an in- 
timate combination of red copper-ore and brown iron- 
ochre. It contains from 10 to 50 per cent. of copper. 

Geognostic and .Geographic Situations.—Occurs in 
veins in Cornwaft and other countries. 

Genus III. TIN-ORE. 
Zinnerz, Mohs. 

Pyramidal. Streak not black. Hardness = 6.0-—- 
7.0. Sp. gr. = 6.3.—70. 
one genus contains one species, viz. Pyramidal Tin- 

re. 
1. PyrAmipaL Tin-One, Jameson.—Pyramidales 

Zinnerz, Mohs. 
Pyramidal. Pyramid = 133°, 36’, 67°, 42’. The 

most perfect cleavage is in the direction of the lateral 
ee of a rectangular four-sided prism, and another 
ess perfect, in the direction of the diagonals of the 
same prism. Streak white and brown. 

This species is divided into two subspecies, viz. Com~ 
mon Tin-Ore or Tinstone, and Cornish Tin-Ore. 

Frast Sussrecies. 
Common Tin-Ore or Tintstone, Jameson.—Zin- 

stein, Werner. “ance 
External Characters,--Colours brown, black, green, 

white, yellow, and red. Occurs most frequently crys- 

pei rocks, in the island of Rona, one of the He. 

MINERALOGY. f 
tallized, and in the form of rectangular prisms, various- Oryctogao- 
ly modified by truncations and acuminations. Inter-  sy- 
nally alternates from splendent to glistening. Lustre * 
intermediate between resinous and antine. Frac 
ture uneven, inclining to conchoidal. ~ Alternates from 
semi-transparent to opaque. Yields a greyish-white 
streak. Alternon. ° 

Constituent Parts, Tin, ; 77.50 
t : Tron, F 0.25 

Oxygen, 21.50 + 
Silica, °,  0.75——100 

Blageotl Beit. b, ii. s, 256. 
Geognostic and Geographic Situations.—Occurs dis« 

seminated, in granite,’ gneiss, mica-slate, clay-slate, 
porphyry, and in an alluvial form, in what are in Corn- 
wall named Stream Works, Cornwall contains the 
greatest European tin mines, and Banca in India the 
most extensive beyond Europe. . 

Sreconp SupspPecigs. j } 
Cornisu Trn-Ore, or Woop-Tin, Jameson._Kor- Cornish 

nisch Zinnerz, Werner. t tin ore. 
External Characters.—Colour hair-brown, wood- 

brown, and reddish-brown. Occurs reniform, bo- 
tryoidal, and globular; and in fibrous distinct concre- 
tions. Internally feebly glistening or glimmering, and 
lustre resinous. Opaque. Streak grey, inclining to 
brown. - 

Geognostic and Geographic Stuations.—It occurs ~ 
loose, and in small quantities, along with stream tin, in 
alluvial deposites (stream-works,) in Cornwall. 

Genus IV.. WOLFRAM ORE, 
Scheel-erz, Mohs. - 

Prismatic. Hardness =5.0—5.5. Sp. gt.=7.1 —T7:4. 
This genus contains one species, viz. Prismatic Wol- 

fram, 2 
1, Prismatic Wotrram, Jameson.—Prismatisches p,ismatic 

Scheel-erz, Mohs.—Wolfram, Werner. ~~ wolfram. 
Prism = 120°.  Cleavages in the direction of the 

diagonals of the oblique four-sided prism, Streak 
dark reddish brown. ~ , oe ae 

External Characters—Colour black, and rarely a 
temper-steel tarnish. Occurs massive, and crystalliz- 
ed in oblique four-sided prisms, variously modified by 
truncation, bevelment, and acumination. Cleavage 
shining or splendent; fracture glistening ; lustre resi- 
nous, inclining to adamantine. Fracture coarse. and 
small grained uneven. Opaque. 
Constituent Paris.—Tungstic Acid 67.00 

Oxide of Manganese, 6.25 
Oxide of Iron, . 18.10 , 

Silica - 1.50—92.75 
Vauquelin, in Journ. d, Min. N. 19, 18. 

and Geographic Situations.—Occurs in 

_ Worrra 
* One. , 

Geognostic 

rides, also in Cornwall and other counties. 

Genus V. TANTALUM-ORE. 
Tantal-Erz, Mohs. 

Prismatic. Streak brownish black. Hardness = 
6. Sp. gr. = 6, 6.3. poaails eniniiie Line 

This genus contains one species, viz. Prismatic Tan- 
talum-ore. ; ; 

1. Prismatic TanTaLuM-OrE.—Prismatisches Tan- Prismatic 
tal-erz, Mohs. Be cele etl ‘ ps 

Prismatic. Prism unknown. . 
External Characters._Colours greyish and brownish _ 

black. Occurs massive, disseminated, and ar é t 
in oblique four-sided prisms, the dimensions of which _ a 
are unknown. Externally and internally shining or 
glistening, and lustre resinous, inclining : to semi 
tallic adamantine, Fracture uneven, or uaa 
Opaque. . 
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Finland. _Oryctogno- ae oF: Constituent Paris—Oxide of Tantalum, 

Osiie af Manguanasie tL eod She! - i M _ S—108 
eels. Vauquelin, in Haiiy, Tabl. p, 308. 

ic and Geographic Siluations,—It occurs dis- 
in a-coarse red granite, at Brokarns. 

. Genus VI. URANIUM-ORE. 
; Uran-Erz, Mohs. 

Sp. gr. = 6.4, —6.6 . 
_ Thi eeeeetenien one Species, viz. Indivisible Ura- 

1. Inprvisrste or Uncteavaste Uranium-Ore, 
eruncleav- Jameson.—Untheilbares Uran-Erz, Mohs,—Uranpe- 
able ura- cherz, Werner. 
nium ore. — Uncleavable. Reniform. Massive. 

Usawiex 
Ons. 

7 

we 

7 
Indivisible 

ps : 

other countries. 

Genus VII. CERIUM-ORE, 
Mohs. 

Its streak is greyish-w 
Constituent Parts-—Oxide of Cerium, 54.50 

Oxide of Iron, 8.50 

Water, 5:00—~98.75 
F ‘ Beit. b. iv. s. 147. 

Syed and | ic Situations.—Occurs in a 
bed of copper-pyrites, in Westmanland in Sweden. 

This genus cont 
1. Paismatic Curome-Onr, Jameson.—Prismatisch- 

es Chrom-erz, 
Prismatic. Pyramid unknown. Cleavage prisma~ 
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External Characters.—Colour between steel-grey and Oryetogno: 

iron-black. Occurs massive, disseminated, and in gra-~ sy- 

pact cs aypetmamgs ois Oo og cage acy AN 
ternally shining or glistening, and the lustre imperfect 
metallic. Fiettune email and i uneven, 
sometimes passing into small and imperfect conchoidal. 

ue. 
Physical Characters. Some varieties are magnetical, 

others are not. 
Chemical Characters.—It is infusible before the blow- 

iy Melted with borax, it forms a beautiful green 
Saad mass, very different from the dark green-~ 
coloured glass formed when borax and magnetic iron- 
ore are melted. 

: Stiria. 
Constituent Parts.—Oxide of Iron, $3.00 

Oxide of Chrome, 55.50 
Alumina, F 6.00 
SHIR gen, « SeOD: 
Loss by heatin 2.00—98.50 

Gagne fp Stiaedons-—-Klosses a er a In sere 

pentine and ale the islands, and in vari- 
ous quarters in the continents of Europe, Asia, and 

Uses.._When the chromic acid, which this ore con- 
tains, is combined with lead, it forms an uncommonly 
beautiful yellow pigment. 

Genus IX.—IRON-ORE, 
Eisen-erz, Mohs. 

Tessular, i i pope: Hardness = 5, 
6.5. . = 3.8, 5.2. the streak is brown, the 

. 1s below 4.2, or above 4,8. If the streak is 
Black, the sp. gr. is above 4.8. 

1, Ocraneprar Inon-One.—Octaedrisches Eisens Ogtahedral 

Tessular. Cleavage octahedral. Streak black. Hard- 
pans sa 5.5, 6.5-. Sp. gr = 48, — 52. 
This species is divided into two subspecies, viz. 
foe nets Iron-Ore, and Granular Magnetic 

Tron-onE. 

FPrst Supsrectes. 

Common Maconeric [ron-Ore, Jameson.—Gemeiner Common 
i in, Werner. magnetic 

rnal Characters.—Colour “geoph iron- black. Occurs iron-ore. 

ical Characters. — Highly 
Constituent Parts,—Peroxide of 

Protoxide of Iron, _ 31—100 

3 3 . imitive ins in N . 

Sats leei oee 
Uses.—When pure, it affords excellent iron. 

Seconp Sunsrecies. 

Granutar Macnetic Inon-Ore, or Iroy-Sanp, Granular 
Jameson.—Eisensand, , magnetic 

in trap rocks in 
in many countries on the continent of Europe. 
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Oryetogno- 2, Ruomporpat Iron-Ore, Jameson.—Rhomboed- 
sys risches Eisen-erz, Mohs. Fer Oligiste, Hauy. 

Rhomboid- 
al iron-ore. 

Specular 
iron-ore. 

Common 
specular 
iron-ore. 

Micaceous 
specular 
iron-ore. 

Red iron- 
ore. 

Compact 
red iron- 
ore. 

Rhomboid = 85° 58’. Cleavage rhomboidal, and 
parallel with terminal planes of six-sided prisms. Streak 
red, reddish-brown. Hardness = 5.5—6.5. Sp. gr. 
= 4.8, — 5.2. 

This species is divided into three subspecies, viz. 
1. Specular Iron-ore, or Iron-glance, 2, Red Iron-ore, 
3. Red Clay Iron-ore. 

First Sussrecies. 
Specuvar Iron-Ore, Jameson. 
This Subspecies is divided into two kinds, viz. Com< 

mon Specular Iron-ore, and Micaceous Specular Irons 
ore. 

First Kind.—Common Specurar Iron-Ore, Jameson. 
—Gemeiner Eisenglanz, Werner. 

External Characters.—Colour dark steel- grey, which 
frequently borders on iron-black, and sometimes in- 
clines to brownish-red. Occurs very frequently tar- 
nished on the external surface. Occurs massive, dis- 
seminated, in concretions, and also crystallized in rhom-~ 
boids and in six-sided pyramids, Internally glistening, 
but sometimes passes into shining and splendent, and 
the lustre metallic. Fracture coechondale 

From Grengesberget. 
Constit. Parts._Reddish-brown Oxide of iron, 94.38 

Phosphate of Lime, 2.75 
Magnesia, 0.16 
Mineral Oil, 1.25 
Loss by heating, 0.50 

98.94 
Hisinger, Afhandlingar, iii. p. 32, 33. 

Geognostic and Geographic Situations. — Generally 
occurs in beds, in primitive and secondary rocks ; as in 
England, and in many mines in the continents of Eu- 
rope, Asia, and America. 

Uses.—When it occurs in quantity, it is smelted as 
an ore of iron, and affords excellent malleable iron. 

Second Kind.—Micacrovus Specutar Iron-Ore, Ja- 
meson.—Eisenglimmer, Werner. 

External Characters.—Colour iron-black. Occurs 
most commonly massive and disseminated. Internally 
splendent, which in some varieties passes into shining, 
and the lustre is metallic. Slightly translucent on the 
edges ; but translucent in thin plates, and it then ap- 
pears blood-red. 

Geognostic and Geographic Situations. — Generally 
occurs in primitive rocks, and it is met with in Scot- 
land, England, Norway, Germany, &c. , 

Uses.—It melts better than common specular iron- 
ore, but requires a greater addition of limestone. The 
iron which it affords is sometimes cold-short, but is 
well fitted for cast-ware. 

Seconp Sussrecik£s. 

Rep Iron-One, Jameson.—Rotheisenstein, Werner. 
This species is divided into four kinds, viz. Scaly 

Red Iron-ore, Ochry Red Iron-ore, Compact Red iron- 
ore, and Fibrous Red Iron-ore or Red Hematite. Of 
these the principal kinds are the compact and fibrous. 

Compact Rep IRon-ore, Jameson.—Dichter Rothei- 
senstein, Werner. 

External Characters.—Colour intermediate between 
dark steel-grey and blood-red. Occurs most common- 
ly massive, sometimes also disseminated, specular, with 
impressions ; and in supposititious crystals. Fracture 
usually uneven. 

Constituent Parts.——Oxide of Iron, 70.50 
Oxygen, 29.50-—100.00 

Bucholz, in Glielen’s Journ, b, iii, s. 158. 

MINERAL OGY. 
Geognostic and Geographic Situations—Occurs in Oryetogue: 

beds ma veins’ in *irtditive mountains in England, eg 
Norway, Sweden, Germany, &c. 

Uses.—I\t affords good cast and bar-iron. 
Frsrous Rep Inon-Ore, or Rep Hematite, Jame- Fibrous rea 

son.—Rother Glaskopf, Werner. iron-ore. 
External Characters.—Colours blood-red and dark 

steel-grey. Occurs most frequently massive, reniform, 
botryoidal, stalactitic, and globular ; also in fibrous and 
lamellar distinct concretions. 

Const. Parts —Oxide of Iron, é 90 
Trace of Oxide of Manganese, 
Silica, 4 i 2 
Linn 3 ’ 1 

ater, ° * 8—96 

Daubuisson, Ann, de Chimie. Sept. 1810, 
Geognostic and Geographic Situations.—These are 

the same as the p ing. 
Uses.—It affords excellent malleable and cast-iron, 

Tarrp Supspecies. 
Rep Cray Ironaore or Stone, Jameson. Red clay 
This subspecies is divided into four kinds, viz. Oche jron-ore, or 

ry Red Clay Iron-ore, Columnar Red Clay Iron-ore, stone. — 
Lenticular Red Clay Iron-ore, and Jaspery Red Clay 
Iron-ore, ‘ 

First Kind. Ocury Rep Ciay Iron-Org, or Rep Ochry red 
CuHa.x, Jameson.—Roethel, Werner. clay iron 

External Characters.—Colour brownish-red. Occurs ore: 
massive. Principal fracture glimmering ; cross frac« 
ture dull. Principal fracture thick slaty ; cross frac- 
ture fine earthy. Fragments sometimes tabular, and 
sometimes splintery. pot 

Geognoslic and Geographic Situations.—It occurs in pe 
thin beds in clay-slate se grey-wacke-slate in Hessia, 
Thuringia, &c. 

Uses.—It. is pencipally used for drawing. The 
coarser varieties are used by the carpenter, the finer 
by the painter. : 

Second Kind. Cotumnar Rep Cray Iron-Ore, Columnar 
Jameson.—Stanglicher Thoneisenstein, Werner. red clay, 

External Characters.—Colour brownish-red. Occurs or iron : 
massive, and in columnar distinct concretions. ore. 

Geognostic and Geographic Sttuations.—It is a rare 
mineral, and is in pease a pseudo-voleanic produc- 
tion. It is found in Germany and other countries. f 

Third Kind. Lenricutar Rep Cray Iron-ore, Lenticular 
Jameson.—Linsenférmiger Thoneisenstein; Werner. red clay { 

External Characters.—Colours brownish-red and iron-ore. 
reddish-brown. Occurs massive, and in lenticular con- 
cretions. 

Geognostic and Geographic Situations.—It occurs 
principally in beds in an amygdaloid, subordinate to 
clay-slate and grey-wacke in Bohemia. 3 

Fourth Kind. Jaspery Rep Cray Iron-ore, Jame- Jaspery red 
son,—Jaspisartiger Thoneisenstein, Werner. clay iron= 

External Characters.—Colour reddish-brown. Oc- °F 
curs massive. Internally feebly glimmering, some- 
times approaching to. glistening. Fracture large and 
flat conchoidal. 

Geognostic and Geographic Situations,—It occurs at 
Fischau in Austria, where it forms considerable beds 
in a floetz or secondary formation. 

3. Prismatic Iron-ore, Jameson.—Prismatisches Prismatic 
Eisen-erz, Mohs. Braun Eisenstein, Werner. iron-ore. 

Prismatic. Pyramid unknown. Streak yellowish- 
brown. Hardness = 5.5. Sp. gr. = 3.8,—4.2. 

This species is divided into four subspecies, Ochry 
Brown Iron-ore, Compact Brown Iron-ore, Fibrous - 
Brown Lron-ore or Brown Hematite, Brown Clay Lron- 
ore. * Bog Iron-ore. 

i 
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Use.—It 

Seconp Supspecies. 
Compact Brown Inon-orE, Jameson. Dichter 

i in, Werner. 
External Characters.—Colours brown and 

clove-brown. Occurs massive arena he 
rarely in supposititious crystals. Internally or 

| 

Constit. Parts.—Peroxide of Iron, 3 = 
ater, ° . 1 

Oxide of Manganese, 1 

Annal. de Chim, 
Geognostic and 

the same geognostic geographic situations as the 8#ins. 

Tat cliedeciouas 0b per cent. of Iron. It is 
easily fusible. It affords excellent bar-iron. 

Turnp Susspecies. 
Fibrous Frerovus Brown [xon-Oxe, or Buown Hematite, 
brown iron Jameson. Brauner G , Werner. 

External Characters —Colour brown. Seldom | oc 

lin- 

Seb egy ol gran y glim 
lustre intermediate between pearly and pdsou. 

Constit, Parts.—Peroxide of oo 79 
ater, 15 

mitre, trans, — mountains in Eng- 
Germany, Italy, &c. 

Fovarts Sunspectres. 
Brown Cray Inox-One. Jameson. 
This 

Common Kind. Common BrownCuay Iron-ore, Jameson. 
ens External Characters.—Colours brown and yellow. 
et Moo Occurs massive. Internally dull or feebly 

paewe conchoidal ; also even and uneven. 

Constituent Paris—Oxide of Iron, “ 
Oxide of Manganese, 3 
Water, * - 18 
Silica, 10 
Alu 4 3—98 

Geognostic 
a ie also in , Bohemia, Silesia, and West- 

ia, in beds in 
paterm Second Kind. Pisironm Brown Inonx-Ore or Pea- 

Ore, Jameson. , Werner. 
Trower. External Characters-Colour yellowish-brown. Oc- 
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curs in small round grains, which are not hol- Oryctogne- 
low, and Dobucs compet of concentric curved la. _5Y- 
mellar concretions. be ese 

hollows in secondary rocks, as at Galston in Ayrshire, 
i on the Continent of Europe. 

Uses.—It yields from 30 to 40 per cent. of Iron. 
Third Kind. RENIFORM or Kipyey-Snarep Brown Reniform 

hollow. of concentric la~ 
mellar concretions, which often include a loose no« 
dule. 

ic and Geographic Situations.—It occurs im- 
in ironshot clay, in secondary rocks of different 

kinds, and also in loam and clay beds that lie over 
black coal. 

Uses.—lIt is one of the best kinds of ironstone, yields 
an excellent iron, and is smelted in many p 

Fourth Kind. Granvuiar Brown Cray Iron-On, Granular 
Jameson. . brown 

External Characters.—Colours yellowish and reddish clay iron 
pai Occurs massive, and in small globular united °T* 

on ic and Geogra; Situations.—It occurs in 
cig gt yis L of the salt formation 

por ea It often contains petrifactions 
of shells. 1t is found in Bavaria, Salzburg, the Tyrol, 

po It afford ‘ses.—It s about 40 per cent. of good iron. 
Fitth Kind. Umoer, ser 
External Characters—Colours clove-brown and 

lowish-brown. Occurs massive. Internally d 
glimmering, and resinous. Fracture flat eoocheitlr 

Umber. 
= 

tic and aphic Sttuations.—It occurs in 
beds in the Island of Cyprus. 

Use.—It is used as a pigment. 
* Boo Inon-Ore, Jameson. Raseneisenstein, Werner. Bog iron 
There are three kinds of this ore, viz. Morass ore, ore. 

Swamp-ore, and Meadow-ore. 
First Kind. Mosass-One, or Friaste Boa Inon- Morass, ? 

Ore, Jameson. Morasterz, Werner. 
Exiernal Characters.—Colour brown. Sometimes 

friable, sometimes nearly coherent. Coherent varieties 
occur massive, corroded, in grains, and sometimes ere 
rose. The friable is com of dull eat 

ly and internally Coherent varieties ex 

Observations —It is characterised by colour, dull 
ture earthy. 

and low specific gravi 
“Saeed Ke. d. Swamp-Ore, ng eS Boe Swamp 
Inon-Ore, Jameson. —Sumpferz, Werner. ore, 

External Characters.—Colour yellowish-brown, Oc- 
curs corroded and vesicular, also Inter- 
nally dull, but the darker varieties , and 
sometimes even glisteni Fracture earthy, some- 
times passing in uneven. Specific 
vity, dosha Sprottau, Kirwan. erga 

Observations.—It is distinguished from the preced- 
ing kind, by its greater specific gravity, and greater 

Kind. Meavow-Ore, or Concuorwat Boo yfeagow 
I Boscete, Jameson.—Weisenerz, Werner. ore. 

External Characters—On the fresh fracture it is 
blackish-brown, which sometimes passes into brown- 
ish-black. Occurs massive. Internally shining ; glis- 
tening ; lustre resinous. Fracture peer Yields 
a light yellowish-grey streak, 
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Oryctogno- fi Constituent Parts. os 

sys Oxide of Iron, : 1. 
—\—"—s Oxide of Manganese, - ‘ais 7.0 

Phosphoric Acid, with a trace of Sulphur, 2.5 
Water, J c s 19.0 
Silica, é : t 3 6.0 
Alumina, 2.0—97.5 

Daubuisson, Annal.de Chim. 1800. 
Geognostic and Geographic Situations of Bog-iron ore. 

—It is found in various places in the Highlands of 
Scotland, in the: Hebrides, and Orkney and Shetland 
Islands, in ‘alluvial soil. Also abundantly on the con- 
tinents of Europe and America. 

Uses.—Affords good iron on smelting. 

Genus X. MANGANESE-ORE. 
Mangan-erz, Mohs. 

Prismatic. Hardness = 2.5—6. Sp. gr. = 4.3—4.8. 
This genus contains but one species, viz. Prismatic 

Manganese ore. 
1, Prismatic Mancanese-Ore, Jameson.—Prisma- 

tisches Mangan-erz, Mohs. 
Prism nearly 100°. Most perfect cleavage in direc. 

tion of the longer diagonal. ; 
This species contains three subspecies, viz. Grey. 

Manganeseeore, Black Manganese-ore, and ° Scaly 
Brown Manganese.ore. 

MANGaA- 
NESE ORE. 

Prismatic 
Manga- 
nese ore, 

First Supsprciss. 
Grey Man- Grey Mancanese-ore, Jameson.—Grau Braun- 
ganese ore. steinerz, Werner. 

_ External Characters.—Colour dark steel-grey, in- 
clining more or less to ironsblack. Occurs massive, in 
various particular external shapes, in fibrous and radiat~ 
ed concretions, and crystallized in four-sided prisms. 
Lustre shining, glimmering, and metallic; fracture 
conchoidal and earthy. Streak black, 

Const. Parts.—Black Oxide of Manganese, 90.50 
Oxygen, . 2 o/) 2.25 
Water, P 7.00 

. Klaproth, 100. 
Geognostic and Geographic Situation—Occurs ‘in 

veins and imbedded masses in primitive rocks in Scot- 
land, England, France, and Germany. 

Uses.—It is added to glass, in small quantity, when 
we wish to destroy the brown colour which that mate- 
rial receives from intermixed inflammable substances, 
or in larger quantity when we wish.to give to it a vio. 
let blue colour. It affords a fine brown colour, which 
is used for painting on porcelain. It is employed in 
the laboratory, as the cheapest and most convenient 
material from which to procure oxygen gas. All the 
oxymuriatic acid used in bleacheries, and for the pur- 
pose of destroying contagious matter, is prepared from 
manganese, and the usual materials of muriatic acid, 

Seconp SuBspEcigs. 
Brack MANGANESE-ORE, Jameson. ¢ 
External Characters.—Colours. bluish-black and 

steel-grey. Occurs massive, tuberose, fruticose, reni- 
form, and botryoidal ; also in fibrous and lamellar con- 
cretions. Internally glimmering, glistening, and me- 
tallic. Fracture conchoidal. Opaque. Streak blackish- 
brown. : 

Geognostic and Geographic Situations.—Occurs in 
veins in primitive transition and secondary rocks in 
Saxony, Hanover, &c. ) 

Black 
Manganese 
ore. 

Turrp Sussprcties. 
Scary Brown Mancaness-ore, Jameson.—Braun« 

er Eisenrahm, Werner. 
External Characters.—Colour intermediate between 

steel-grey and clove-brown.. Occurs in crusts, mas- 
sive, spumous, fruticose, and irregular dendritic. Fri- 

Sealy- 
Brown 
Manganese 
ore, 

MINERALOGY. 
able, or friable passing into solid. Composed of scaly Oryctogno- 
particles, which are intermediate between shining and Sy» 
glistening, with metallic lustre, Soils strongly. Feels : 

easy. 
Geognostic Situation.—Oceurs in drusy cavities in 

brown hematite, ae, ) : 
_ Geographic: Situation.—It is found near Sandlodge in 
Mainland, one of the Shetland Islands; andin various 
iron mines on the Continent of Europe... 

Orver IX.—NATIVE METALS, ©» One Ix. 
Metallic. Not black. If grey, is ductile ; and sp. Nat1vz 

gr. = 7.4. and more. Hardness = 0,4, or mallea. Mets. 
ble. Sp. gr=5.7—2.0, | 

- +: Genus I. -ARSENIC., , 
Form unknown. Tin white. Hardness = 3.6, Sp. 

era ply = ; ” ite 
1. Native Arsenic, Jameson. Gediegen Arsenik, Native Ar- 

Werner and Mohs. 2 oe a senic. 
Reniform and massive. 
External Characters.—Colour tin white, Internally, 

on the fresh fracture, usually glistening, inclining to 
glimmering, sometimes to shining, and the lustre me« 
tallic. Fracture small, and fine-grained uneven. 

Chemical Characters.—Before the blowpipe it yields 
a white smoke, diffuses an arsenical odour, burns with 
a blue flame, is gradually and almost entirely volatil- 
ised, and deposits a white coating on the coal. : 

Const. Parts. It usually contains a small portion of 
iron, and when it occurs with gold or silver, a little 
gold or silver. 

Geognostic and Geographic Situations. It occurs.in 
veins in primitive rocks, as in gneiss, mica-slate, and 
clay-slate, and less frequently in transition and secons 
dary rocks, in Norway, Germany, France, Spain, &c. 

Genus II. TELLURIUM. 
Form unknown. Tin white. 

Sp. gr. = 6.1, 6.2. y . 
This genus contains one Species, viz, Native Tel- 

lurium. ; ; 
1. Native TeLiurium, Jameson. Hexahaedrisches Native 

Tellur, Mohs. Gediegen Sylvan, Werner. Tellurium. 
Massive. — ais 
External Characters.—Colour tin-white. - Occurs 

massive. — pepe shining, and lustre metallic, 

ARSENIC, 

Tru. 
Hardness = 2—2,5, nium. 

Constit, Parts. ellurium, . 92.55 
; Tron, 7.20 — ; 

Gold, -0,25—100.00 
_ Klaproth, Beit. b. iii. s. 8.” 

Geognostic and Geographic Situations. Yt occurs in 
veins in grey-wacke, in ‘Transylvania. 

Genus III. ANTIMONY. Nek Alten 
Tessular, prismatic. Not ductile, White. Hards yy, © 

ness = 3—3.5. Sp. gr.= 6.510. ; ; 
This Genus contains two Species, viz. Dodecahedral 

Antimony, and Octahedral Antimony. ; 
1. DopecanepRat Antimony, Jameson. Dodecae~ podeca- _ 

drisches Spiesglas, Mohs. Gediegen Spiesglas, Werner. hedral An 
Tessular. Cleavage octahedral and dodecahedral. timony. 

Hardness = 3—3.5. Sp. gr. = 6.56.8. 
External Characters. Colour perfect tin-white. 

Occurs massive, disseminated, reniform; also in granu- 
lar and lamellar distinct concretions. Crystallized, in 
octahedrons and rhomboidal dodecahedrons. Splendent 
and metallic. "saat 

Geognostic and Geographic Situations. It is found 
in argentiferous veins in the gneiss mountain of Cha- 
lanches in Dauphiny. aed 

2. OcranepraL ANTIMONY, Jameson,—Octaedris- Octah 
ches Spiesglas, Mohs. Antimon 

Tessular. Cleavage octahedral: Hardness 3.5. a 
Sp. gr. = 8.9,—10. — ' 

ré 
i 
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‘@roctogno- Two Subspecies, viz. 1. Antimonial Silver, 2. Ar- | External Characters.—Colour silver-white. Occurs Oryctogno- 
J. senical Silver. : 

—— : Finst Susspectes. _ 
Antimoni- _,, ANTHONIAL Sitver, Jameson.—Spiesglas Silber, 
al Silver. Werner. - 

External Characters.—Colour intermediate between 
silver-white and tin-white. Occurs massive, and crys- 
tallized in oblique ae nce gai ee Inter 
nally shining and splendent, with metallic lustre. _ 

Geognodtiz and Geographic Situations ——It occurs in 
-veins, in primitive and transition rocks, in Germany 

. and France. co. ~ , 
Observations —The oblique prism, if accurately given, 

: would refer this subspecies to the prismatic series. 
Secoyp Sussrectgs, 

Arsentcat Sitver, Jameson. Arsenik Silber, Werner. 
External Characters. Colour on the fresh surface 

> 2 4,00—96.00 
* Rlepreth, Beit. b. i. s. 187. 
: Geognostic and bat: phe ituations, It occurs in 
- transition rocks, in Germany 

Genus IV.—BISMUTH. 
Tessular. Silver-white, inclining to red. Hardness 

=2.0,—2.5. Specific gravity=8.5, 9. 

1. Mies Bisuurn, Cag A ae i 
Gediegen Wismuth, Werner. 

octahedral. ° j 

. 

Constituent Parts.—Mercury 74. 
; Silver 25—99 - 

Heyer, in Crell’s Annalen, 1790, b. ii. s. 36. 44. 
ic and ic Situations.—It is general. _ 

ly associated with native mercury and cinnabar. It is 
found at M in Deux-Ponts ; and, it is 
said, also at Rosenau in Hungary. ; 

Genus VI. SILVER. 
_Tessular. Malleable. Silver-white. Specific gra- 

vity=10—10.5 
1. Seareaies Sinver, Jameson. Hexaedrisches 

ilber, Mohs. 
Tessular. No clea 
This ies is divided into two subspecies, viz. Com- 

mon Native Silver, and Auriferous Native Silver. 
Finst Sussreciss, 

Common Native Sitver, Jameson. __ 
External Characters.—Colour pure silver-white. Sel- 

dom occurs massive, more frequently disseminated, and 
in various particular external shapes, or crystallized in 
cubes, octahedrons, rhomboidal, dodecahedrons, and 
tetrahedrons. Lustre splendent to glimmering. Frac- 
ture fine hackly. , 

Geognostic and Geographic Situations.—-Occurs in 
veins in various silver-mines in Europe, Asia, Africa, 

Sitver. 

Hexahed- 
ral Silyer. 

Common 
native 

silver. 

and America, 
Uses,— Its various uses, in +» and for other 

useful and purposes, will be considered in a 
separate 

Seconp Supspecies. 
Avrirerous Native Sitvyer, Jameson. Guldisches« Auriferous 

gediegen Silber, Werner. native 

External Characters.—Colour intermediate between silver. 
crystallized in and In- _ brass-yellow and silver-white. 

ly and lustre metallic. M Constituent Parts. Silver 72.00, 
Geognostic and Gold 28.00—100.00 

=0—3. Specific gravity=10.5—15. : 
co ares eee species, viz. 1. Fluid Mer- 

» Mohs. Gediegen \ 

cee 2 

Fordyce, Phil. Trans. 1779, p. 523. 
Geognostic and ic Situations.—It occurs in 

veins in primitive at Kongsberg in Norway ; at 
Rauris in Salsburg ; and at Schlangen in i 

Genus VII. GOLD. ' 
Tessular. Yellow. Specific gravity=12—20, 
ome contains one species, viz, Hexahed- 

ral 
1. Hexaneprar Gotp, Jameson. Hexaedrisches Ge- Hexahed- 

a = Gold, Mohs. Gediegen Gold, Werner. ral Gold. 
essular. Nocleavage. 

External Characters.—Colour perfect gold- 5 
which varies in intensity; in some varieties i to 

nated eT ; i é sometim stallized octahedrons, 

Goxp. 

= Genus VIII. epee i 
‘orm unknown. Steel-grey. = 16—20. 

1, Native Pech Jone i Platin, Native 
Werner.. 2. ’ Platina. + 

In grains and rolled pieces. } 
External Characters,—Colour very light steel-grey, 

PLaTiIxa. 
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Oryctogno- which approaches to silver-white. Occurs in grains 

sy- and rolled pieces. Roundish. Externally shining, 
glistening, or glimmering, and lustre metallic. 

Geognostic and Geographic Situations.—Ocours prin- 
cipally in alluvial deposites in South America. 

Genus IX. IRON. Tron. 
Tessular. Pale steel-grey. Sp. gr.=7.4—7.8. 
This genus contains one species, viz. Octahedral Iron. 

Octahedral 1, OcTAHEDRAL IRon. —Jameson.— Octaedrisches 
Iron. Eisen, Mohs —Gediegen Eisen, Werner. 

Tessular. No cleavage. 
This species is divided into two subspecies, viz. Ter- 

restrial Native Iron, and Meteoric Native Iron. 
First Supsprcies. 

Terrestrial ‘TERRESTRIAL Native Iron, Jameson.—Tellureisen, 
native iron. Werner. 

External Characters.—Colour steel-grey. Occurs 
massive, in plates, and in leaves. Internally glistening, 
and lustre metallic. Fracture hackly. 

Constituent Parts—lIron, . . 92.50 
Lead}  . - 6.00 
Copper, 1.50—100.00 

Klaproth, Beit. b. iv. s. 106. 
Geognostic and Geographic Situation.—It is said to 

have been found associated with brown ironstone, sparry 
iron, and heavy-spar, at Kamsdorf in Saxony. 

Seconp Supspecies. 
Meteoric Mereoric Native Iron, Jameson.—Meteoreisen, 
nativeiron. Karsten. 

External Characters—Colour pale steel-grey. Oc- 
curs ramose, imperfect globular, and disseminated in 
meteoric stones, Internally intermediate between glim- 
mering and glistening, and lustre metallic. Fracture 
hackly. Yields a splendent streak. It is flexible, 
but not elastic. 

Agram. 

Constituent Parts—lIron, 96.5 
Nickel, 3.5—100.0 

Klaproth, Beit. b. iv. 
Geographic Situation —This subspecies of iron falls 

from the air in all parts of the world, and appears to 
be formed in the atmosphere by some process hitherto 
unknown to us. 

Genus X. COPPER. 
Tessular. Copper red. Sp. gr. = 8.4—89. 
I. OcranepraL Copper, Jameson.—Octaedrisches 

Kupfer, Mohs. Gediegen Kupfer, Werner. 
essular. No cleavage. 

External Characters.—Colour copper-red. “Occurs 
massive, disseminated, in various particular forms, and 
crystallized in cubes, octahedrons, and rhomboidal do- 
decahedrons. Internally glistening, and lustre metal- 
lic. Fracture hackly. 

Geognostic and Geographic Situations.—It occurs in 
veins, and imbedded in various primitive, transition, 
and secondary rocks; also in large blocks in alluvial 
districts in Europe, Asia, Africa, and America. 

Orpen X. PYRITES. 

Metallic: Hardness = 3.5—6.5. If hardness 4.5, 
and less, the sp. gr. is less than 5. Sp; gr. = 4.1 — 
7.7. If 5.3 and less, it is yellow, red. . 

Genus I. NICKEL PYRITES, or COPPER- 
. NICKEL, Jameson.—Nickelkies, Mohs. 

Prismatic. Pyramid unknown. Hardness=5—5.5. 
Sp. gr. =7.5—7.7. 

This Genus contains one species, viz: Prismatic 
Nickel Pyrites. 

I. Prismaric Nicket Pyrires, Jameson.—Prisma- 
tischer Nickelkies, Mohs. Kupfer Nikel, Werner, 

Prismatic, Pyramid unknown. Copper red. 

CopPEr, 

@ctahedral 
copper. 

Orper X. 
Pyrires. 

NICKEL 
Pyarites. 

Prismatic 
nickel 

pyrites. 

MINERALOGY. 
External Characters—Colour copper-red. Occurs Oryctoguo- 

most frequently massive and disseminated; seldom in | _5Y- 
particular external forms, and rarely crystallized in ““Y"" 
oblique four-sided prisms, Internally alternates from 
shining to glistening, and lustre metallic. Fracture 
conchoidal, sometimes passing into uneven. 

Constit. Parts—It is a compound of Nickel and 
Arsenic, with accidental intermixtures of cobalt, iron, 
and sulphur. 

Geognostic and Geographic Situations. It occurs in 
rimitive, transition, and secondary rocks, in Scot- 
and, and in several different mining districts in Ger- 
many and Spain. 

Genus II. ARSENICAL PYRITES. 

Prismatic. If white, the sp. gr. 6.2 and less; if 
grey, sp. gr. above 6.8. Hardness == 5—6. Sp. gr. 
= 5.7—7.4. 5 

1. Prismatic ArsENICAL Pyrites, Jameson. 
matischer Arsenikkies, Mohs. Arsenikkies, Werner. 

Prism unknown. Cleavage unknown, Steel grey. 
Hardness = 5.0—5.5. Sp. gr. = 6.9 — 7.4. 

External Characters:—Colour pale steel-grey- Oc- 
curs massive, and in ‘the form of oblique four-sided 
prisms. Lustre metallic and shining. 

2. Di-prismatrc ArsenicaL Pyrires, Jameson.— 
Di-prismatischer Arsenikkies, Mohs. 

Prismatic. Hardness=5.5—6.0. Sp. gr. =5.7—6.2. 
External Characters.—Colour silver-white. Occurs 

massive, and disseminated ; also in prismatic distinct 
concretions, and crystallized in oblique four-sided 
prisms, variously modified by bevelments and trunca- 
tions. Externally shining or splendent; internally 
shining, seldom glistening, and lustre metallic. Frac . 
ture uneven. ~ ; : nal 

Geognoslic and Geographic Situations.—It occurs in : 
rimitive, transition; and secondary rocks in Scotland, 
ngland, Saxony, Spain, and other countries. — 
Use. It is from this ore that the White Oxide of 

Arsenic is principally obtained, and artificial Orpiment 
is also. prepared from it. A variety named Argentifer- 
ous contains a portion of silver. eons 

Genus III. COBALT-PYRITES, 
Tessular. Hardness= 5.5. Sp. gr. = 6, 6.6 
1. Hexanepray CopaLt-Pynrireés, or SILVER-WHITE Hexahe- — 

Copaxt, Jamteson. Hexaedrischer Kobalt-Kies, Mohs. aval cobalt 
Glanz Kobold, Werner. pyrites. 

. Tessular. Cleavage hexahedral and perfect. White, f 
inclining to red. Hardness =5.5. Sp. gr. = 6.1—6.3. : 

External Characters.—Colour silver-white, slightly 
inclining to copper-red. Occurs commonly massive 
and disseminated ; also crystallized in cubes, octahe- - 
drons, pompel dodecahedrons; and icosahedrons. 
Internally shining and glistening, and lustre metallic. 
Fracture conchoidal,° brea E 

Geognostic and Geographic Situations.—It occurs in 
primitive rocks, in Norway, Sweden, and Silesia. . 

Use. This is one of the most common species of 
cobalt, and is that from which the cobalt of commerce 
is principally obtained. 

2. OcTAHEDRAL CoBAL1-Pyrites, Jameson. Octae- Octahedral 
drischer Cobalt-Kies, Moss. cobalt 

Tessular. Cleavage tessular. White, inclining to Pytites- 
steel-grey.. Hardness = 5.5.. Sp. gr. = 6—6.6.) 

External Characters.—Colours tin-white, inclining 

more or less to steel-grey. Occurs massive, ‘in various 

particular external forms, in radiated and Jamellar con- 
cretions, and crystallized in cubes, octahedrons, and. 

rhomboidal dodecabedrons. Lustre varies, from splen- 
dent to glimmering, and is metallic, Fracture uneven, 
and conchoidal, 

RITES, 

=~. Prismatic 
Pris- Arsenicak 

Pyrites. 

Di-prisma- 
tie Arseni- 
calPyrites. 

. Conart 
Pynrites. 
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MINERALOGY. 561 
From Genus V. COPPER-PYRITES, Oryctogno- 

Const. Parts.—Arsenic, 74.2174 Many axes. Cleavage tessular. Brass yellow. Steel __ *Y: 
~ ena Cobalt, . 20.5135 . Tron black. = 3.0.—40, Sp. gr= coca 

Tron, : $.4257 4.1—4.9. Pravcks. 
Sopher: F 0.1586 This genus meer r two ea 9 ic peas 

; ur, : 0.8860—100 - Pyrites, etrahedral Copper-Pyrites. 
_ Strohmeyer. a gi ES Coprer-Pynites, or YELLOW Cop. Octahedral 

Geognostic and Geographic Situations. It occurs in per Pyrires, Jameson. ischer Kupferkies, Spper PY- 
veins and beds in primi ition, and secondary Mohs.—Kupferkies, Werner. i primitive, transition, 
rocks, and is found in Cornwall, Germany, France, 
Poland, Norway, and Sweden. 

Genus IV. IRON PYRITES. 

Tessular, rhomboidal, . Yellow. Hard- 
ness = 8.5—6.5. Sp. A scopy 5. 

1. Hexaneprat Inon-Pyrites, or Common Inon- 
Eisen-Kies, Mohs, 

cry 
cubes, octahedrons, and in the leucite-form. Internall 
shining and glistening, and lustre metallic. rate 
uneven, and sometimes conchoidal. 

Jameson. 
Prism = 106° 36. the same. Bronze 

yellow. Hardness = 6, 6.5. gr. = 4.7 —5. 
Characters. Colour bronze-y: . Occurs 

massive, in various external in ra- 

Poet Rien ae otha un. 
even, or conchoidal. 

Constit. Parts. Sulphur, , 53.60 
46.40—100 

Tessular. Cleavage probably octahedral. Brass 
yellow. Hardness = 3.0.—4.0. Sp. gr. = 4.1.—4.3. 

External Characters—Colour brass-yellow. Occurs 
massive, disseminated, in various particular external 
forms, and crystallized in octahedrons and tetrahedrons, 
Internally shining, which in some varieties passes into 

C Cornwall. 

‘onstit. Parts. Copper, . 30 
Iron, . 53 
Sulphur, , 12—95 C 

Geo, ic and ic Situations.—Is one of the 

kind of : “ the p rbeomgr ind of itory, in 
sikn anl het. rere needa tag 

Uses.—N one-third of the which is 
els metallurgic operations, is extracted from 

2. Terraneprat Coppren-Pyrites, Jameson.—Te- Tetrahe- 
traedrischer, K ies, Mohs. éral cop- 

Tessular, per Pye 
upferkies, 

fron-black. Harfncee=3.0-—4.0 OSpaimtei8 wit fo 

Grey-Coprer, Jameson.—Fahlerz, Werner.—Cuivre Grey cop- . : . per. 

lustre. i 

Constituent Parts.—Copper, 42.50 
Iron, 27.60 
Sulphur, . 10.00 
Arsenic, 15.60 

: 0.90 
Antimony, - 1.60——98.00 

ih, Beit. b. iv. s. §2. 
Geognostic and Geographic Situations.—It occurs in 

beds and veins, in te ad jon, and secon 

Uses.—It is valued as an ore of ; 
it contains silver, is worked as an ore 

Seconp Svupsrecies. 
Brack Copper, Jameson—Schwarzerz, Werner,— Black ccp- 

incling . Occurs massive, 
- and ay fe rte variously 

modified. Internally shining and splendent. Lustre me- 
tallic. Fracture i Kapnik in Transylvania. 

Constit. Parts. BS Ses 
A 22.00 

> 28.00 

Silver, 0.25 
Iron, 3.25 
Zine, 5.00 
Loss 3.75 ———100.00 

Klaproth, Beit. b. iv. s, 56, 68, 72, and 80. 
4B 
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OFyetogdo- _Geognostic and Geographic Situations.—Occurs in 

~ sy. ___- veins that traverse transition rocks at Zilla, in the Claus- 
“_Y~ thal in the Hartz, and in other districts. A 

, _Use.—It is worked, both as an ore of copper and as 
an ore of silver. 

Genus VI.—TIN-PYRITES. 
Steel grey, inclining to brass yellow. Sp. gr. = 4.3 

_—5.0. ; : 
This genus contains but one species, viz. Common 

Tin Pyrites. ; 

Tin Py- 
RITES. 

Common 

Tin Py- 
rites. 

External Characters.—Massive. Colour intermediate 
between steel-grey and brass-yellow. Occurs. massive 
and disseminated. Internally glistening or shining, and 
lustre metallic. Fracture uneven, and sometimes con- 

choidal. 
Constituent Parts. —Tin, 

Copper, 
Iron, 12.00 
Sulphur, 30.50—99 
Klaproth, Beit. b. v. s. 230. 

Geognostic and Geographic Situations.—It has been 
hitherto found only in Cornwall, where it occurs in pri- 
mitive rocks. 

OnvEn IV. Orver IV.—GLANCE. 

GLANCE. Metallic.. Grey, black. Hardness = 1—4, Sp. gr. 
= 4—7.6. If the specific gravity is under 5, with sin- 
gle imperfect cleavages, the colour is lead-grey. If above 
7.4, is lead-grey- 
Genus, .—COPPER-GLANCE, or VITREOUS 

COPPER, Jameson. : 
Kupfer-Glanz, Mohs. ; 

Cleavage rhomboidal. Blackish lead grey. Sectile 
and nearly malleable. . The intensity of the‘lustre’ in- 
creased in the streak. Hardness = 2.5—3.0. . Sp. gr. 
= 5.5—5.8. 

This genus contains. one species, viz, Rhomboidal 
Copper Glance. * Variegated Copper. 

I, Ruompoipa Copper GLAnce, or VirrEous Cop. 
PER Ore, Jameson.—Kupferglas, Werner. 

Rhomboid unknown. Cleavage in the direction of 
lateral planes of a six-sided prism. 

External, Characters.—Colour blackish lead-grey. 
Occurs massive, disseminated, and crystallized on six- 
sided prisms and six-sided pyramids. Internally shin- 
ing, glistening and glimmering, and metallic. Frac- 
ture uneyen and conchoidal. Siberia. 

Constituent Parts. Copper, 
Tron, 
Sulphur, 
Silica, 0.75———100.00. 

Klaproth, Beit..b, ii. s..179. 
Geognostic and Geographic Situations.—It occurs in 

veins and beds in primitive rocks ; also in beds in bi- 
tuminous marl-slate, and in floetz amygdaloid ; and is 
found . Scotland, England, Germany, Sweden, Hun- 
gary, &c. : 

* VARIEGATED Copper, Jameson.—Buntkupfererz, 
Werner. 

26.50 
30.00 

CoprEr 
GLANCE. 

Rhomboid- 
al Copper 
Glance. 

Variegated 
Copper. 

External Characters.—Its fresh colour is intermediate — 
between copper-red and pinchbeck-brown: it, how- 
ever, soon acquires a variegated tarnish. Occurs mas- 
sive, disseminated, and crystallized in six-sided prisms, 
Internally shining or glistening, and lustre metallic. 
Fracture conchoidal. From Rudelstadt in Silesia. 

Constiluent Parls.—Copper, Rane 
Sulphur, 19 
Iron, 18 
Oxygen, 5—100 
Klaproth, Beit. b. ii. s. 286. 

4 

{. Common Tin Pyrites, Jameson.—Zinnkies, Wer. 

Saxony, Bohemia, and Hungary. 

MINERALOGY. 
Geognostic and Geographic Siluations.—It occurs in Oryetogno- 

veins in primitive, transition, and secondary rocks, in  _§¥: 
various mining countries, as Cornwall, Arendal, Kongs- oo 
berg, Thuringia, &e. - oi 

Uses.—Copper is extracted from it, but it is not so 
easily reduced as copper-glance. It yields from 50 to 
70 per cent. of copper. 

Genus I.—SILVER GLANCE, on VITREOUS Sinvex 
| SILVER, Jameson, © GLANCE. 

Silber-Glanz, Mohs. . 
Cleavage rhomboidal, or not discernible: Blackish 

lead-grey, and iton-black. If blackish lead-grey, the 
specific gravity—6.9 and more. Hardness 2.0—2.5.. 
Sp..gré = 5.7—7-2. Oe sites : 

This genus contains two species, viz. Hexahedral, 
Silver Glance, and Rhomboidal Silver Glance. : 

I. Hexaneprat Sirver Guance, Jameson. Hex- Hexahedra 
aedrischer Silber Glanz, Mohs. , ‘Silver 

Tessular. Cleavage not discernible, Sp. gr. = 6.9 Glance 
7.2. pheno 

External Characters——Colour dark blackish lead 
grey. Generally occurs massive, sometimes in various 
particular external shapes, and crystallized in cubes, oc- 
tahedrons, and rhomboidal dodecahedrons. Externally 
shining and glistening. Internally shining and glisten- 
ing, and lustre metallic, Fracture uneven, conchoidal. 
Completely malleable: Flexible, but not elastic. © 

_», From Himmedlsfiirst. : 
Silver, 85 — cartord 

_ Sulphur, 15—100 Klaproth, — 
Geognostic and Geographic Situations.—It is one of 

the most frequent of the ores of silver, and there are : 
few formations of that metal which do not contain it. . 
It occurs in Scotland, England, Germany, and many “ail 
other mining: countries. LOTS AE Sy ty : 

* Uses.—It is highly valued as an ore of silver. 

IL. Ruomporat Sitver GLance, or Britrie SiL- Rhomboi 
ver GuANcE, Jameson.— peda lapery, Werner. al Silver 

_ Rhomboid unknown, Sp. gr. = 5.7 6.1. | Glance.’ @ 
External Characters.—Colour intermediate between 

iron-black and blackish lead grey. Generally dissemi- 
nated, and sometimes crystallized in equiangular six- 
sided prisms, and six-sided pyramids. Externally high- 
ly splendent. Internally shining, inclining to glisten- 
ing, and lustre metallic. Fracture alternates from small 

conchoidal to fine-grained uneven. Lustre not increas- 
‘ed in the streak. Sectile. 

‘ Constituent. Parts. 

Constit, Parts.—Silver, 66.50 
Sulphur, 12.00. 
Antimony, . 10.00 
Tron, ° ce 7 O00 
Copper and Arsenic, 0.50 . 
Earthy substances, 1.00——95.00 

ie Klaproth, Beit. b. i. s. 166. 
Geognostic and Geographic Situations.—It occurs in 

veins that traverse gneiss, clay-slate, and porphyry, in 

Genus II.—GALENA or LEAD-GLANCE, . 
Se Pure lead-grey. Hardness = 2.5. Sp. 

. '7.0—7.0. . 
o This genus contains but one species, viz. Hexahedral . 

Galena. ; dds ' 

1. Hexaneprat Gauena, or Leap-GLance, Jame- ye 

son. —Hexaedrischer Bleiglanz, Mohs.. Galena 

GALE 

Tessular. Cleavage hexahedral. Hardness = 2.5. 

Sp. gr. = 7.0—7.6. , ; : 
This species is divided into two subspecies, viz. . 

-_ 
~ 

Common Galena, and Compact Galena. 
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2, AxirraNnGipte AntIMoNY GraNcp, or BourNno- 

nire. Axentheilender Spiesglas Glanz, Mohs. 
Prism unknown. Axifrangible. Colour Blackish, 

lead-grey, passing into steel-grey, Hardness = 2.0,— 
2.5. Sp. gr. = 5.5 — 5.8. 

External Characters.—Colour blackish lead-grey, 
passing into steel-grey. Occurs massive, disseminated 
and crystallized in oblique four-sided prisms. Exter- 
nally shining and metallic; internally glistening and 
metallic. Fracture conchoidal or uneven. 

Constituent Parts.—Lead, 42.62; Antimony, 24.23. 
Copper, 18.20; Iron, 1.20; Sulphur, 17,00= 100. 
Hatchett, Phil. Trans. 1804. p. 63. 

Geognostic and Geographic Situations—Found in 
Cornwall in veins in clay.slate ; also in Germany, Si- 
beria and Peru. 

Prismatic 3. Prismatic Antimony GLANCE 
Antimony Spiesglas-glanz, Mohs. -. ao ie 

Onyetoguo- 
By. 

Axifrangi- 
ble Anti- 
mony 
Glance. 

* Prismatischer 

Glance. Prism unknown. Cleaxpiger ‘of the short. 

er diagonal. Blackish 
Sp. gr. = 5.7.—*# 
P oudede UNOS 

Crystallized n oblique 
ing and metallic. * AR 

Oxver XII. Orver XII. 

BLENDE. —_1¢ metallic, the colour is black**witl & green str 
If not metallic, the lustre is adamant ine.” If 
streak is brown or white,’ itis tessula® F 
ness between 4.0. and 4.2.. «I fsthg 
specific gravity ig 435g 
and esp adie "elings 
If 4 Ds iy 

MANGa- 
NESE. 

BLENDE. 

ness = 3,5.—4.0. 
Prismatic 4, Prismatic MANG 
Manganese matischer Glanz-Blengg 
a, ‘Prismatic. Pyramid 

but very imperfect. : 
ternal -Characte 

a ‘on-black, but on expogy "a 
hi ish-black colour. O iN 
in nular concretions, and "Gmyetalitac f 
four-sided prisms. Lustre splendent"o} ne. anc 
semi-metallic. Opaque. Streak of a greenish colour. 

Constituent Parts. Oxide of Manganese, 85 
ot Saab ; 15——100 

Vania Mus.evi. s. 405. 
Geognostic and Geogga found in 

Cornwall, and at Nagyag { 
ores of tellurium, blendey¥ ( I 
manganese, and brown-spar.- ' areaer 

ZIxc Genus. II, ZINC-BLENDE or GARNET- 
akaene BLENDE. 

Granat-Blende, Mohs. 
Many axes. Tessular. Streak brown and white. 

Hardness = 3.5.—4.0. Sp. gr. = 4.0.—4.2. 
Dodecahe- 1. Doprcaneprat Zinc-BLenpe.—Dodecaedrischer 
dral Zinc - Granat-Blende, Mohs. Blende, Werner. 
Blende. Tessular. Cleavage dodecahedral. Streak white 

or reddish-brown. 
External Characters.—Colours yellow, brown, and 

black. Occurs massive, disseminated, in granular con- 
eretions, and crystallized in rhomboidal dodecahedrons, 
octahedrons, and tetrahedrons. Lustre splendent and 

_ adamantine, inclining more or less to metallic. Alter. 
nates from opaque to transparent. 

4». crystallized in oblique four-sided prisms. 

Ks Jameson.Rhomboedrische Rubin-Blende, Mohs. 

MINERALOGY. 
Northumberland. Oryetognos!| 

Const, Parts, Zine, . 58.8 a 
Sulphur, 23.5 _— 

' Tron, . 84 
Silica, .  7.0——97.7 Thomson. 

Geognostic and Geographic Situations.—It occurs in 
veins in primitive, transition, and fleetz rocks, where it 
is generally associated with galena or lead-glance. Oc- 
curs in all the lead mines in Scotland and England, 
and also in those on the Continent. 

Uses.—It is principally valuable as an ore of Zinc. 
Genus III. ANTIMONY-BLENDE, 

ce} 

BLENDE. ‘ 5 ye Buenoe. 

Nadel-Blende, Mohs aes 
Three axes.. Prismatic. Streak red. — ( = 

1.0.—1.5. Sp. gr. = 4.5.—4.6, 
1. Prismatic ANTIMONY-BLENDE, or REI , Prismatic 

Jameson.—Prismatische Nadel-Blende, Mo, 
spiesglas-erz, Werner. : 

Prismatic. ramid unknown. Cleay, risma- 
toidal. Sirdal r2a. pit ah 

External Characters.—Colour cherry-red. Occurs 
massive, disseminated, in flakes ; in scopiform and stel- - 

sdular, fibrous, and granular distinct concretions ; and 
Externally 

ng. Lustre nearly adamantine. 
ent-on the edges, Colour : 

slende. 

and 
e 

internally shini 

{aga ree “ 
WARS eel ( 

V. “RUBY-BLENDE. 
“Rubin-Blende, Mods. 

é Rhomboidal. Hardness = 2.0.—2.5. 
B..eT. = 5.2,.—8.2. a 
“Pwo. species, vize RuomporpaL and PrismaTo- 

ompoipat * Rep Zinc. 
1. RuomsorwaL Rusy-Bienpe, or Rep-Sinver, Rhomboi- 

a 
Runy- 

. BLENDE. 
"aAN1S. 

SJ 
oe 

: béidal:.‘Rhomboid = 109’ 28’. Cleavage rhom- blende- 
boidal. Stréak red. Hardness=2.5. Sp.gr.=5.2.—5.8, 

External Characters.—Colour intermediate between 
cochineal-red and dark lead-grey, and sometimes in« 
clines to carmine red. Occurs massive, disseminated, 
in membranes ; and crystallized in six-sided prisms, 
and. six-sided pyramids. Externally alternates from 
shining to splendent ; lustre semi-metallic or adaman- 
tine. Internally alternates from shining to glimmering; 
lustre sometimes adamantine, sometimes. semi-metallic. 
Fracture uneven or conchoidal. Opaque, or more or 
less translucent. Streak cochineal. red. 

Constituent Parts. Silver, . 60.0 
Antimony, . 20.3 
Suey “14.7 
xygen,°-),. 5.0——-100.0 

4 ES i Beit. b. v. s. 200, _ 
Geognostic and Geographic Situations—It occurs in 

veins in gneiss, mica-slate, porphyry, and grey-wacke,’ 
in various mining districts, as Cornwall, Har i, Hun- 
gary, Mexico, and Peru. vad 

2. Prismato-RuomBoipAL Rupy-Bienpe or Cin- 
NABAR, - Jamesonie=Prismato-Rhomboédrische Rubin. 
Blende, Mohs. 

Prismato- 
‘rhomboi- 
dal ruby-, 
blende. 

D Antimony | 

Antimony — 

dal ruby-- | 

site, es 



ay. ion of lateral planes of six~si -_.cimen, found adhering a einen ie, t ae 
——— roe ess. > a Uses.—T ore occur r the United 

Is divided into two subsp ie 0! 4 Sige i paemaaeb | 

the os Slag J Fixst SusspPecies. et tae eatin 1 SULPHUR s+ ORDER 

Common ‘Common Cinnabar, Jameson. oa eT EDER r args . ‘ur 

cinnabar. Characters.—Colours cochineal-red, sear- SuLpuvur. 

d carmine-red. Besides massive, disseminat- Three axes. — = 15.—2.5. 

Pe oot MINERALOGY. —_— 565 c 

Oryctogno- _Rhomboidal. Rhomboid about 8°.5’. Cl in whitish oxide of zinc, which is often; in the same spe- Oryctogne- 

dritic, and in granular concretions; it also Sp. gt. = 1.9,—3.6. 

crystallized imsix-sided prisms. Internally alter- Genus I. . 

‘nates from shining to glimmering ; lustre adamantine, 1. Rep Orriment, or Rusy Surpnur, or Hemi- Red orpi- 

vergingon semi-metallic. Fracture fine-grained uneven, .PrisMaric Sutpuur, Jameson.—Hemi-prismatisches ™et 

even, conchoidal, and earthy. Alternates from opaque Schwefel, Mohs. Rothes Rauschgelb, Werner. 

to transparent. Yields a scarletered shining streak, - = Prism 107° 42’. Cleavage in the direction of the 

and * diagonals of the prism, but not perfect. Streak orange- 

Constit, Parts. Mercury, . + 84-50 yellow and aurora-red ardness = 1.5.—2-0.. Sp. 
S 1475——99.25 | gr. = 3.3—3i4. Ea 
=Kaproth, Beit. b. iv..s. 17—19. ; External Characlerse=Co lon ,aurora-red. Occurs 

Geognostic and Gelpeehic Siluations.—It occurs most 
elite ui an | ’ fF) 

massive, disseminated, .ingsf ~or, membranes, and 
, ation, and less plentifully crystallized in obliqug,fqymamaemaprisms, variously mo- 

vei in primitive rocks- _There are con- iig by -acuy ina angwinmcations, and bevelments. 
at Iria n Carniola, and fates resinous, inclining to ada- 

hin ees pet p,, sometimes passing into 

that most of therm pactystals semi-transparent. 
+ ee uF eC 

Seconp Sussrgcizes.. ¥ a... 

pent syrah 

Bannat. 

Hepatic Hepatic Cinnabar, Jameson.—Quecksilber Dep 69 
cinnabat. eg, Werner. q Sia. | 3I——100_ 

External Characters—Colour intermediate between | °¥"%) BUM. s,.238. 

dark cochineal-red_ and d padrey ne, Oecurs mise! 9 f (Geog NOS post 

Lustre semiffetallic. Fracture even ¢ 
Const, Parts. Mercury, : 

bur, : . 

Carbon, 
ur, Yellow or- 

Ti ee ORS aa eH Yoes piment. 

4+... 

emon-yellow. Og 

Geognostic and Geograph. ONS Ieee 2 fated, stalactitic, reniform, botryom 

‘in considerable masses in ‘slate-clay pRu= mm erests, in granular and concentric curved lameilar 

minous-shale, at Almaden in Spain, in Deux Ponts, concretions, and crystallized in oblique four-sided 
| and Siberia. prisms, and in flop dopbigtoumsided pyramids, Splen- 

| Red Zinc. * Rep Zinc, or Rep Ore or Zinc, Jameson.— re. intermed i adamantine and dent. 
mall leaves trans- 
;streak, Sectile. 

Red Oxide of Zinc, Bruce. 
External Characters.—Colours blood-red and aurora~\ pang} 

red. Occurs massive, and disseminated. Internally 1 Re 

fresh fracture shining ; after long exposure to the air it); .° Turkey. 

becomes dull, and even covered with a pearly crust... Constit. P, : 62 

Cleavage undetermined, Fracture conchoidal. Trans- _ Sulphur, . . 38——100 

lucent on the edges, or opaque. Easily scratched by Klaproth, Beit. b. v. s, 238. 

theknife. Brittle. A a streak which is brownish- Geognostic and Geographic Situations, It occurs in 

yellow, approaching to orange, Specific gravity 6.220. veins im secondary an primitive rocks in Germany, 

Con. Parts. Zinc, 3 2 . 76 Hungary, China, Mexico, and United States. 

7 “hm ° ‘ 16 8. Prismatic Suteuvr, Jameson.—Prismatischer Prismatic 

Oxides of Manganese and Iron, 8100 Schwefel, Mohs. Natiirlicher Schwefel, Werner, sulphur. 

i Bruce, American Min. Jour. p. 99. Prismatic. Pyramid = 107°, 19’; 84°. 24°; 143°. 
ie 

Geographic Situations,—This mineral 8’, Cleavage pyramidal, and in the direction of prisin 

has been y only in North America, where 102°. 41’. Streak white or sulphur-yellow. Hardness 

it occurs in severallof the iron-mines in Sussex County, = 1.5.—2.5. Sp. gr. 1.9.—%.1. 

New Jersey ;.as at the Franklin, Stirling, and Rut. Finst Suuspecies. — 
gers mines, and near‘Sparta. In some instances itis Common Sutpnur, Jameson.—Gemeiner Natutlicher Conmon 

mmbediled in foliated’ granular limestone; while in Schwefel, Werner. sulphur. 

others, it serves ad a basis in'which magnetic ironstone _ External Characters.—Colour yellow. Occurs mas- 

occurs, either in crystals or grains. At Franklin, it sive, disseminated, in granular concretions, and crys- 

also assumes a’micacedus: form, and is imbedded ina tallized in acute double six-sided pyramids. Internally 
3 

. 
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MINER coacad 
r 

ALOG Yaw 
3, Hardness Oryctogno- 

ing. Lustre interme~ . Solid... Yellow. 
; 2 iP fs : iy 

9 

Chemical Characters.—It i 
ing with a lambent bluish flame, anc 

Geognostic and Geographic Sit 
phur occurs in considerable abundance i 

mountains, in a state of combination with metals 5 bul re 

rarely pure or uncombined ; while in secondary moun-. tumescing, bt 

tains, it is more abundant in the pure uncombined state - Physical Characters.— 
‘ 

than in combination with metals. It is also met with agreeable smell, and becomes — ; 

in alluvial districts, particularly near sulphureous This latter property was known to— 

springs. It abounds in Iceland, Spain, Italy, &c. termed amber electrum; from whence ived th ; 

: Srconp SuBSPECIES. ~~ word electricit asi Ric! of ‘ : 

Volcanic : Voxicanic SULPHUR, Jameson.—Vulcanischer Natiir- Constituent ‘Ports__It is composed of carbon hydro- 

sulphur Jicher Schwefel, Werner. 
acid at mortage 

i en, and oxygen. An acid named Succinic is obtained 

External Characters.—Colour pale sulphur-yellow. from it by distillation. 

eo earetl stalactitic, vesicular, corroded, perfo-  Geognostic and Geographic Situation.—It occurs in 

; crys 
ond 

Lustre resinous, inclining) 

uneven. ‘Translucent..«,.m other, characters i 

with the preceding subspecies. yicu dissin re Co 

Geognostic and Geogra nhicwSiuatio Occurs 

in volcanic countries, wh ; of the Ba 

abundantly among lavasig and other countries. a 

Vesuvius, is one ofuthez ©8Vses:—On account, of its beautiful colour, . 

volcanic sulphur, an “transparency, and the fine polish it receives, it is 4 

able quantities for » ____ sidered as an ornamental stone, and is cut into neck- 

Usenet e ric acid; it laces, bracelets, snuff-boxes, and other articles of dress. 

enters’ into-the 
. B ‘Minerav Resin, Jo raYzes; 

various! metallur 
4 hs aie tae soe ack mi- 

forms ¢ consti 
‘cle: Brown red; arena) Steals bl re- = 

in taking casts}! at ist Ww, grey Hardness = 0.2. Sp. gt. = - : 
aking 'cast 

: = 0.2." Spo gts 

Ccass 1. ee i EB ag UA 
1.2. ‘ 

If liquid, bituminous” 
his species is divided into three subspecies, viz. 

Specific gravity sons Soy pith, Mineral Oil or Petroleum, and Mineral 

ORvDER I. ae A alas 
508 Sa es «by “i aie at, a 3 

Resin. 
figs nis ely) . L 4 

Honety- sof y! Ys TONE " 

STONE. Crystal-Harz, Mohs. Te EGESHOT OUT SY Be ey 

Pyramidal. Hardness = 2—2.5. Sp. gr = 1.40% en Cis sip RT ce oe 
—16. 

emical Characters.—Takes fire on the approaels 

Pyramidal ; L Honesto _—Pyramidal flame, affording a bright white light. —, : 

honey- Caiak ae 
Z ee Constituent Parts —Is a compound of carbon, hydro« r 

stone. Pyramidal. Pyre ‘Cleavage gen, and a little oxygen. F soy 

ramidal and imperie PHY x ne - Geognostic and Geographic Situations.—This mi
neral 

External Charade Solour yellow: Rarely mas- + 18 seldom found in a pure state. It is said to ea 

sive. Generally : at double four-sided — considerable springs on the shores of the Caspian Sea, 

pyramids. Lustre 's ining Ne dent. Fracture ™ the Caucasus, and other places. Ce s 

conchoidal. Semni-transpareie “or translucent, and re- Uses.—In Persia, Japan, and some parts of Italy, 

fracts double. 
where it occurs in considerable quantity, it, 1s used in 

Constituent Parts. Alumina, P 16 lamps, in place of oil, for lightiig ntenets churehe “abe 

Mellilitic Acid, 46 Srconp SusspPEctEs. fonien 

Water of Crystallization, 38—100 Minerat O11, or PeTroLeum, Jameson. lo], Mineral 

; Klaproth, Beit. b. iii. s: 114. er. . ; PRP elo adie Sar 

Geognostic and Geographic Situations.—It occurs su= External Characters.—Colour dark. t wn, i 

perimposed on bituminous wood and earth.coal, and is 

usually accompanied with sulphur. It has been hither- 

to found only at Artern in Thuringia. 

Gexvs I1._MINERAL RESIN. 
Erd-Harz, Mohs. a 

Amorphous, Hardness=0.—2.2. Sp. gr.=0.8.—1.2. 

This genus contains two species, viz. Yellow Mi- 

neral Resin, and Black Mineral Resin. 

1. Yertow Minerat Resin, or AMBER, Jameson.— 

Gelbes Erdharz, Mohs. 

MINERAL 
Resty. 

Yellow 
mineral 
resin. 

which sometimes inclines to’ green. 

proaches more or less to the viscid state: 

resinous. Feels greasy. Semict arent, trans 

and opaque. Exhales a strong bitu minous odour. | 

Geognostic and G aphic Situations.—It Paver ih 

* flows from rocks oft e coal formation, and usually 

from the immediate vicinity of beds of coal ; also from 

Jimestone rocks. It occurs in marshes, on the surface 

of spring water ; or it flows or trickles unmixed from 

its mineral repository. Is found at St. Catherine’s well, 



MINERALOGY. 

Tramp Sainaviceat . : 
Mieimear, Pitcn, or Birumen, Jameson.. 

This may a ee viz. E pitch. 

Earthy mi- * omary Kind=~Eantay Mryerat Prrcn, Jameson.— 
neral piteh. Erdiges Werner.» 

ann show — Kind.—Staocy Minera Pircn, or AsPHAL- 

mineral 
i. Uees.The it in the of Ruypttene Comores Tod ped 

and use it, when mixed with common rosin, 
av iccieenet tig cade ealag arias, es 

Kind.—Enastic Mryerat Pitcn, Jameson.— 
neral pitch, - Blaniches Erdpech, Werner. 

External Characters.—Colour brown. Occurs mas- 
and sometimes with i In- 

Oacrr IL | 

Amorphous. Hardness = 1,—2.5. s 
1.2.1.5, Pate 

his species, contains two subspecies, viz. Brown 
Coal, and Black Bituminous Coal, ~ 

, ”Finst Supspecizs. 
Brown Brown tt. ; beeen he Wome Coat or Brown Coat, Jameson. 

erner. 
pet is aed. ed ave viz. 1: Bi- 

or Fibrous Brown Coal. 2. Earthy 
Tle oo! Brown Coal. 3. Alum Earth. 4. Com- 
singh Conchoidal Brown Coal ; and, 
Coal, or Trapezoidal Coal. 

<4 ; trees, -but usually 

; wevamee 

-PEaceute git of the 

5. tile. 
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First Kind.—Biromrnovus Woop, or Fisrous Brown Oryctagno- 

Coat, Jameson._—Bituminoses Holz, Werner. es a 
External Characters——Colour® brown. _ External Bilao 

resembles exactly that. of stems and branches of wooa, 
e aa Fransyre 

ering or gli *; cross fracture’ ining. Tac- 
> oe in the great. Opaque. 

Gri nd Situations —Occurs in 
allu ot bg 3 or i sete ary rocks; and is found in 

land, Treland, &e. 
ag rs ind:__Eartu-Coat, or Eartuy-Brown Earth 
Coat, Jameson._Erdkohle, Werner. coal. 

External Characters.—Colours brown and grey. Oc- 
curs massive. Its consistence is between cobering and 
loose, but more inclined to the latter. Particles coarse, 
dusty, and soil a little. Internally faintly glimmering, 

into dull. Fracture in the more cohering mass- 
es fine earthy. Streak somewhat shining. 

Situation.—Is found, 
, in Thuringia, and other 

Cie ued an fa where no great d of 
uired, as in heating rooms, salt, pera 

Foe works, and in distillation. 
Third Kind.—Auum Eartu, Jameson.—Alaunerde, 

Werner. earth. 

External Characters.—Colour black. Massive. Dull, 
set ida: * ; but this is owing to an inter- 

dens Piadenre in the thick or 
p xapee slaty ; in the small, earthy. into tabular 

nostic and 

Alum 

pieces. Streak shining. Is sactile, and uncommon! 
gay Ae 9s : 

and ic Situations.—It occurs in 
districts in Foc Germany, Italy, and Hun- 

ee weitui tele oxics acu 
and then lixiviated, to obtain the alum it contains; it 
is rarely used for fuel. 

Fourth Kind.—Common Brown Coat, or Concuor- Common 
mend Brown Coat, Jameson._Gemeine Braunkohle, town eoal 

: _ External Characters.—Colour Black. Occurs mas- 
i Internally shining, 

resinous. Fracture 
called pa ae and sometimes shews the fibrous woody tex. 

ture, Colour lighter in the streak. 
Sie dutiie anlage of the Bovey brown 

coal, by diatilistion. yield 
1. Water, which soon came over acid, and 

afterwards turbid, by = mixture 
some bitumen > Gograins 

2. Thick brown oily bitumen, 
3. Charcoal oie 90 
4. Mix , consis car= 

aed Big ee 29—200 
eam rae) gpa 

and Geographic Situati It, occurs in 
all land, and in secondary or floetz-trap in 

, Ireland, France, &c. 
se.—It is used as fuel. 

Fifth Kind.—Moor Coan, or Trapezoiwat Brown Moor coal. 
Coat, Jameson._Moorkohle; Werner. 

External CharactersColour brown and black. 
Occurs massive, when first dug, but soon bursts and 

“ustre of the ipal 
cross fracture glistening, 

and lustre resinous. Prineipal fracture imperiect slaty ; 
the cross fracture even a ing to conchoidal. Sec. 

Streak shining. Uncommonly easily frangible 
The most frangible species of coal. 



Oryetoguo- 
sy. 

Black coal. 

Slate coal. 

Cannel 
coal, 

Foliated 
coal. 

Goarse coal. 

Glance 
coal. 

Pitch coal. 

568 
Geognoslic and Geographic Situations.—It oécurs in 

great beds in alluvial lands, and in fleet trap rocks in 
Bohemia, Germany, &c. 

Seconp Supspecigs. 
Brack Brrumrnous Coat, Jameson.-Schwartzkohle, 

Werner, 
This subspecies is divided into four kinds, viz. Slate 

Coal, Cannel Coal, Foliated Coal, and Coarse Coal. 
First Kind.—Suate Coar, Jameson,—Schieferkohle, 

Werner. 
£xternal Characters.—Colour black. Occurs mass 

sive. Shining or glistening, and lustre resinous. Prin- 
cipal fracture nearly straight, and generally thick slaty; 
cross fracture imperfect and flat conchoidal, and some- 
times even or uneven. Lustre increased in the streak. 

Geognostic and Geographic Situations._Abounds in 
all the coal districts in Great Britain. 

Second Kind.—Cannet Coau, Jameson.—Kennele 
kohle, Werner. 

External Characters.—Colour black. Massive. In- 
ternally glistening or glimmering, and lustre resinous, 
Fracture large and flat conchoidal, or even. 

Geognostic and Geographic Situations.—It occurs, 
along with the preceding subspecies, in the coal for- 
mation in most of the coal fields of Great Britain. 

Uses.—On account of its solidity, and the good po- 
lish it is capable of receiving when pure, it is cut into 
drinking vessels of various kinds, inkholders, snuff. 
boxes, &c.; but its principal use is as fuel. 

Third Kind.—Foutatep Coat, Jameson.—Blatter- 
kohle, Werner. 

External Characters.—Colour velvet black. Massive, 
and in lamellar concretions. Lustre splendent and_re- 
sinous. Fracture uneven. Softer than cannel coal. 

Geognostic and Geographic Situations—It occurs in 
the coal formation, although not abundantly, and gene- 
rally accompanied with slate coal, in Saxony and Silesia. 

Fourth Kind—Coarsze Coat, Jameson.—Grobkhole, 
Werner. 

External Characters.—Colour black. Massive, and 
in granular concretions, which are intimately aggregat- 
ed together. Glistening and resinous. Principal frac- 
ture imperfect, and thick scaly; cross fracture fine- 
grained uneven. : 

Geognostic Situation.—-Occurs in the coal formation 
in Germany. 

2. Guance Coat, Jameson.—Harzlose Steinkohle, 
Mohs. 

Colour black. Imperfect metallic lustre. No bi- 
tuminous ‘smell. Hardness = 2.—2.5. Sp. gr. = 
1.3.—1.5. 

This species contains two subspecies, viz. Pitch 
Coal, and Glance Coal. 

First Susspecizs. 
Prtcu Coat, or Jer, Jameson.—Pechkohle, Werner. 
External Characters.—Colour velvet black. Occurs 

massive; and itis said also in plates, and sometimes 
in the shape of branches, with a regular woody inter- 
nal structure. Internally splendent, and the lustre re. 
sinous, inclining to metallic. Fracture large and per 
fect conchoidal. Affords a brown coloured streak. 

Chemical Characters.—It burns with a greenish 
flame. Its chemical constitution is still imperfectly 
understood. 

Geognostic and Geographic Situations—-It occurs 
along with brown coal, in beds in flcetz trap and lime« 
stone rocks ; also in beds and in imbedded portions 
in bituminous shale, in Scotland, Faroe Islands, and 
Germany. 

MINERALOGY. 
SEconp Supspecres, 

GLANCE Coat, Jameson.—Glanzkohle, Werner. 
contains four kinds, viz. 1. Conchoie “Y= su 

dal, 2. Slaty, 3. Columnar, 4. Fibrous, 
First Kind.—Concuorat Guance Coan, Jameson— Muschliche Glanzkoble, WernermAnthracite ‘Com. Goueidat pacte, Haiiy. 
External Characters—Colour iron black. Massive 

and vesicular. Internally splendent and shining, and lustre imperfect metallic, Tratate conchoidal. 
Chemical Characters—It burns without flame or 
“ and ere a white coloured ash. 

ognostic Situation.—It occurs in beds in transition 
and secondary rocks, 

Geographic Situation—TIt occurs in beds in the coal 
formation of Ayrshire, as near Cumnock and Kilmare 
nock ; in the coal districts in the river district of the 
Forth ; and in Staffordshire in England. 

Second Kind.—Suaty Guance Coat, Jamesonem Slaty 
Seluaprige Glanzkohle, Werner.—Anthracite feuilleté, glance ‘i coal. auy. 

External Characters—Colour dark iron black, seldom 
inclining to brown ; those varieties that border on 
sete ecrer to steel » Massive. Internally shin- 
Ing a istening, and lustre imperfect metallic, Prin« 
cipal fracture slaty ; cross fracture conchoidal or une 
even. 

Panzenberg.  Dolomieu. 
Constituent Parts.—Carbon 90 72.05 

Silica 1. 4to? 13.19. 
Alumina 4 to 5 3.29 
Oxide of iron 2 to 3 3.47 
Loss. 8.00 

100 100.00 
Geognostic and aphic Situations——It occurs in 

imbedded masses, beds and veins, in primitive transi- 
tion, and secondary rocks. It is found in sandstone in 
Arran; in trap rocks in the Calton Hill at Edinburgh; 

: 

ont eee formation in the river district of the 
orth. 7 
Observations.—In this country it is named Blind 

Third Kind.—Cotumnar Guance Coat, Jameson.— Columnar 
Stangenkohle, Voigt.—Houille bacillaire, Haiiy. glance coal. — 

External Characters.Colour black. Occurs mas 
sive, disseminated ; also in prismatic concretions. Lus- 
tre shining and glistening, and imperfect metallic. Frace 
ture conchoidal or uneven. 

Chemical Characters.—It burns without flame or 
smoke, 

Geognostic and Geographic Situations.—It forms a bed 
Mies feet thick, in the coal field of San ee Dum- 
frieseshire, and occurs in other parts of 

Fourth Kind.—Fiprous Coat, or Minerat CHAR« Fibrous 
COAL, Jameson.— Mineralische Holzkohle, Werner. 

External Characters.—Colour black. Mazasive, in 
thin layers, and single pieces ; also in fibrous distinct 
coneretions. Is glimmering, bordering on glistening, 
and lustre silky or pearly. Soils strongly. Soft, pas« 
sing into friable. Very easily frangible. 

Chemical Characters.—When exposed to a strong 
heat, it burns without flame or smoke ; some varieties 
scarcely yield to the most intense heat. _ 

Geognostic and Geographic Situations.—It occurs im< 
bedded, or in thin layers, in black coal, sometimes en- 
closed in pitchstone, and it is said also occasionally 
associated with some varieties of brown coal. It is 
met with in the different coal fields of Great Britain, 
and in similar situations on the continent of Europe. ~ 

tad: f°? ae 
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: 5. Frprouite, Bournon, 
External Characters.—Colours white and grey. Oc- Y'ibrolite. 

curs.in fibrous concretions, and in oblique prisms of 
= 100°. Internally glistening. Harder than quartz. 
Sp. gr. = 3.214. 

Geographic Situation.—It is found in the Carnatic. 
6..Geutenite, Jameson. 

This mineral, named in honour of the Jate pono Gehlenite. * 
has not been accurately described. It is said to ha 

crystallized in ca: 
and therefore must belong 

. heaps oad it is nearly 
» an specific gravity=2.9, —31. 

and G i Situaitone.—Oceurs ah 
with calcareous spar in the valley of Fassa in the Tyrol 

7. Ligvaire, Jameson.—Jenite, Hany. 
peta ne Chgracters—Colour black, and blackish- 

Occurs massive ; also in distinct concretions, 
oich are small and radiated, and in others 
which are thin and prismatic ; and crystallized 
in oblique four-sided variously modified by acu- 
minations and bevelments. Lustre of the fracture 
— and_ semi-metallic, _ Fracture uneven. 

Nearly as hard as felspar. a eee eee 
ate colour in the streak. Specific gravity 3.825 

30.0 
1.0 
14.8 
49.0 

ese 2,0—96.8. Vaug. 
ostic and Geographic Silutations,—Occurs S 

priate limestone, along with Me ge quartz, 
cape Calne, arsenic-pyrites, x 

oe ee ted ite, in the island of El- 
ba. Said also to occur 

8. Spuagnutite, Breithaupt. 
External Characters.—Colours brown and | 

Occurs in imbedded roundish balls and hich 
are sometimes reniformly aggregated ; 
fibrous concretions. Externally smooth, 
a rate gn in sometimes rough. 

four-sided 
to the 

Poke 

Lievrite. 

Sphaeru- 
lite. 

so in stellular 
when it has 
nternally al- 

racture even and 
nse hasigns, Secs: 

= pecsat A gravity 2.52, 
sua Cir. “Sea infusible before the 

“Translucent on the edges, poms transparent. As hard 
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Appendix- as calcareous-spar, but not so hard as fluor . Sp. 
yn or, = 3.3, — ee, 

Chemical Characters.—I\t easily melts before the 
blowpipe, with the copious emission of arsenical vapour, 
and is converted into a reddish-brown mass, which, 
when highly heated, so as to drive off all the arsenic, 
becomes attractable by the magnet. These phenomena 
shew that this ened is an arseniate of iron, probably 
combined with manganese. It contains no copper. 

Geognostic and Geographic Situations—Occurs im- 
bedded in a bed com of quartz and hornstone, in 
primitive rocks in the Schneeberg mining district in 
Saxony ; also at Loling in Carinthia. 

10. Spax, Jameson and Breithaupt. 
External Characters—Colour white. Occurs in 

small veins, and in thin prismatic distinct concretions. 
Internally shining and resinous. Has a threefold rec- 
tangular cleavage. Fracture small-grained uneven, also 
small splintery. Translucent. Soft, inclining to very 
soft. Brittle, and easily frangible. Has a feeble sweet- 
ish saline taste. 

Chem. Characters.—It is completely soluble in water. 
Geognostic and Geographic Situations.—Oceurs in the 

salt-mines of Wielickzka and Bochnia in Poland. 
Observations.—1. Its taste is very different from that 

of common salt, and therefore cannot, like that mineral, 
be used with food. 2. It is said to be the fibrous rock- 
salt of Werner. 

11. Sprnetiane, Hauy. 
External Characlers—Colour plum-blue. Occurs 

crystallised, in rhomboids of 117° 23’, and 62° 37'; 
and in six-sided prisms acuminated with three planes. 
Scratches glass. : 

Spak. 

Spinellane. 

Geognostic and Geographic Situations. —Occurs on the 
shores of the Lake of Laach, in a rock composed of 
grains and small crystals of glassy felspar, quartz, horn- 
blende, black mica, and magnetic iron-ore. 

12. Brug Ironstone, Klaproth. 
External Characters.—Colour indigo-blue. Occurs 

massive, and with impressions of crystals of brown 

iron-ore. Externally glimmering, | internally dull. 

Fracture coarse-grained uneven. Opaque. Semihard. 
Rather brittle, and easily frangible. Specific gravity 
8.20, Klaproth. 

Chemical Characters.--Loses colour onexposure toheat, 
and when melted with borax, forms a clear green bead; 

Constit. Parts. Oxide of Iron, 40.5 
Silica, 50.0 
Lime, 1.5 
Natron, 6.0 
Water, 8 0—100.0 

Geographic Situation.—It occurs on the Orange River 
in Southern Africa. 

Uses.—It is used for painting houses at the Cape of 
Good Hope. 

* Chusite, Limbillite, Sideroclepte, Mellilite, and 

Blue iron- 
stone. 

Succinite, minerals described by Saussure and Bonvoi- - 
sin, appear to be varieties of Olivine and Augite. 

MINERALS OF THIRD CLASS. 

13. ArcENnTiFERous Coprer-GLANCE, Jameson.— 
Silber Kuperfer-glanz, Hausmann. 

External Characters.—Colour blackish lead-grey. 
Occurs massive and disseminated. Internally shining 
or glistening, and lustre metallic, Fracture flat con- 

Argentife- 
rous cop. 
per glance. 

MINERALOGY. 
choidal, passing into even. It becomes more shining Appendi: 
in the streak, but the colour is not changed. As “"¥™ 
hard as cale-spar. Sectile, and rather difficultly fran- 
ible. Specific gravity 6.255, Stromeyer. 
O Cnt Parte’ Sap uret of ket 88.654 

Sulphuret of Silver, 60.646 ; 
Sulphuret of Iron, 0.700—100 ° 

Stromeyer. 
Geognostic and Geographic Situations. —This rare mi- 

neral is found only at Riklonaecbens in Siberia, where - 
it is associated with copper-pyrites, calcareous-spar, and 
hornstone. 

14, Brismurnic Sitver, Jameson. at 
External Characters.—Colour pale lead-grey, be- Bismuth 

coming deeper on exposure to the air. Occurs disse- silver, 
minated ; and rarely crystallized in acicular and capile 
lary crystals. Lustre glistening and metallic. Frac- | 
ture fine-grained uneven. Soft. Sectile. 

27.00 ' Constit. Parts. Bismuth, : 
Lead, 0, BROOD ve oy 

, Silver, . 15-00 : 

Iron, P 4.30 : 
Copper, 5 0.90 
Sulphur, . 16.30— 96.50. 

Klaproth, Beit. b. ii. s. 297. . 
Geognoslic and Geographic Situations.—It has hither- 

to been found only in the mine named Friedrich-Chris- P 
tian in the Schapbach, in the Black Forest, where it j 
occurs in veins that traverse gneiss, along with co = 

’ 
é 

“ pyrites, quartz, iron-pyrites, and galena or lead-glance. 
15. Native Nicker, Jameson.—Haarkies, Werner. vy iive 

Nickel Natif, Haiiy. ‘ 
Observation.—It is the Haarkies of Werner. , ; j 
External Characters.—Colour kind of brass-yellow ‘ 

which inclines to bronze-yellow, and seldomer to steel- 
grey. Occurs in delicate capillary crystals. Shining or ‘ 
glistening, and lustre metallic. Crystals rigid. Brittle. 8 

Const. Parts.—It consists, according to Klaproth, of y 
Nickel, with a small quantity of cobalt and arsenic. _, 

Geognostic and Geographic Situations.—It occurs in 
veins In gneiss, where it is associated with hornstone, 
quartz, calcareous-spar, and brown-spar, at Johangeor- 

nickel. _ 

_genstadt in Saxony ; also in the cayities of copper nick- : 
el in Huel Chance Mine, near St. Austle in Cornwall. ys 

16. Pyrosmaxite, Jameson. 4 
External Characters.—Colour liver-brown, inclining pyrosimg 

to pistachio-green. Occurs in straight lamellar con- lite. 
cretions, and crystallized in regular six-sided Pen ‘ 
The most distinct cleavage is parallel. with the ter- 5 
minal planes of the prism ; another less distinct parallel 
with the lateral planes of the prism, Fracture uneven, 
passing into splintery. Internally lustre of cleavage 
shining and pearly. Fracture glimmering. Translu- 
cent on the edges. Semi-hard, Streak brownish-white. 
Brittle. Specific gravity, 3.081. 

Constit. Parts. Protoxide of Iron, . 21.810. 
Protoxide of Manganese, 21.140 
Submuriate of Iron, 14.095 
Silicds nh acy s  85)B50y : 
Lime, . . 1.210» ts 

Water, and Loss, . . 5.895— 
‘ Hisinger. 5 

Gaygeowtio and Geographic Situations.—It occurs in a : 
bed of magnetic Hoe nan along with calcareous-spar ; 

and hornblende, in Bjelke’s mine in Nordmark, near 
_Philipstadt in W Re a as Riyyt 

- = 
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Iron-fint, 546 
Iron-glance, or specular iron- 

ore, 556 



Iserine, 553 

common, 547 

Egyptian, ib. 
porcelain, ib. 
striped, ib. 

Jaspery red clay-iron-ore, 556 
Jenite, 570 
Jet, 568 

Kaolin, 534 
Kerate, 508 
Kyanite or Cyanite, 526 

L 
Labrador fe » 533 
Labrador schiller-spar, 525 
Lake-salt, 479 
Lapis lazuli, 541 
Laumonite, 529 
Lead-glance or galena, 

common, 563 

yellow, 507 
Lenticular red clay iron-ore, 

556 ’ 
Lenticular copper, 512 
Lepidolite, 516 
Leucite, 528 
Lievrite, 569 
Limestone, 

compact, 489 
foliated, 486 
fibrous, 491 

Lucullite, 493 
Lydianstone, 546 
Lythrodes, 535 

M 
Magnesian limestone, 496 
Magnesite, 522 
Magnetic iron-ore, 555 
Magnetic pyrites, 561 
Malachite, 

compact, 511 
fibrous, 510 

Marl, 

Menachanite, 453 

MINERALOGY. 
Menilite, 549 Ore, copper, 553 Red zinc, 565 
Mercury, native, 559 irony. 555... Biisasb er, 498 
Mercurial horn-ore, 509 manganese, 558 Rock-butter, 476 
Mesotype, 529 tantalum, 554 Rock-cork, 540 ; 
Meteoric iron, 560 tin, 554 stal, 545 
Mica, titanium, 553 t, 478 

antimony, 516 uranium, 555 wood, 540° 5 ~ 
cobalt, 514 One 554 ere. 490 - A 
copper, ib. iment, uartz, 545 
rhomboidal, 518 red, 565 Bialsrmaatin 439 ‘ 
iron, $16 yellow, ib. Ruby, | 
uran, 514 oriental, 543 

_ Pearl, 524 P spinel, 542 

Miemite, Pearl-spar, 497 Rutile, 563 
granular, 497 Pearlstone, 549 ” ___ prismatic, 497 Peatl-sinter, 548 ; 18: cand ourcd 

Milk-quartz, 545 Peastone, 492 Sabshite,, 88 Te seit reais Bioeg shane 568 Peliom, 545 Sal ammoniac, » ate ass 
Min il, drole conchoidal, 478 

Mineral pitch, 567 | Phophaserit oon , $1 : ‘volcanic, 477 
earthy, ib, Phosphate of lead, 506 Sapphire, 5420 =» 
clastic, 16. Pitch-coal; 568 Satin-apat,' 401 
slaggy, ib. Phosphorite Saussurite, 542 
turquois, 541 x frimhons:486 Scapolite, 

Molybdate: of lead, 507 eaandivirt: ., compact, 534 
Molybdena, 563 Physalite, 544° foliated, ib. 
Montmartrite, 481 Pinite, 518 radiated, ib. 
Moonstone, 532 Pistacite, 540 Schiller-spar, 524, 525 

oor-coal, 567 Pitchstone, 549 Schorl, common, 550° 
orass-ore, 557 Plaaaa 5AT . Schorlous topaz, or schorlite, 

Mountain or rock cork, 540 Platina, native; 659. 544 
Mountain-soap, 537 Plumt or Black lead, 617 Selenites 479. 
Mountain or rock wood, 540 Polishing-slate, 536 3 Semi-opal, 548 
Muriate of copper, 513 Porcél ith, 534 Serpentine, 

N Porcelain-jasper, 547 core rv 
Naeri Potstone, 520 _, PrQewens, 

acrite, 520 Potters'clay, $36 Shale, bituminous, 536 
Naphtha, 566 Paw 540" Silver, 
Native almagam, 559 Prakscns garnet) 551 antimonial, 559 

antimony, 558 opal, 648 i 
arsenic, ib. Prehnite. % corneous, 508 
bismuth, 559 fibrous, 527 muriate of, ib. 
copper, 560 foliated, 526 native, 559 
gold, 559 Pumice, 549 auriferous, ib, 
iron, 560 Pyrites ma red, 564 
magnesia, 522 Mois 560 ruby, ib, 
mercury, 559 > vitreous, 562 ae 
minium, 508 pn re Silver-glance, common, 562 
nickel, 520 te : brittle, ib. 
platina, 559 magnetic, ib. Silver-white cobalt, 560 
silver, ib. nickel, 560. Skorodite, 569 3 
tellurium, 558 re 562 Slate: » 536 

Natron, 474 P. ies 551 Slate-coal, 568 
Natrolite, 530 Sdeeonge Slate-spar, 4.92 
Needle-zeolite, 529 Pyrophy ie Bae Sodalite, 535 
Nepheline, 531 Pyrcanall sie ere Spar, 
Nephrite, 523 brown, 497 
Nickel, native, 570 cube, 481 
Nitre, 475 felspar, 531 

Quartz, fluor, 483 
common, 545 heavy, 501 

Obsidian, indivisible, 548 thomb, 498 
translucent, 549 milk or rose, 545 Sparry iron, ib. 
transparent, ib. thomboidal, ib Specular iron-ore, 556 

Octaedrite, 553 Quartzy, or siliceous sinter, Spherulite, 569 
Olivine, 550 Sphene, 
Olivenite, common, 553 

Sprites i Red ses Spinel, baa diprismatic, ib. antimony, pinel, 
hexahedral, 513 Red chalk, 556 Spinellane, 570 
prismatic, 511 Red clay iron-ore, 556 Spodumene, 526 

Opal, Red cobalt-ochre, Staurolite, or grenatite, 552 
common, 548 earthy, 515 Steatite, or soapstone, 520 
fire, ib. radiates 8 ib, Stilbite, ng 
Jasper, ib. slaggy, ib.. : 
mother-of-pearl, ib. Red iron-ore, -+ ‘Striped jasper, 547 
precious, ib. ". compact, 556 Strontianite, 501 
semi, ib. fibrous, ib. Sulphate of cobalt, 477 
wood, 549 Red lead-spar, 506 copper, ib. 

Ore, Red manganese, 498 iron, 476 
cerium, 555 Red orpiment, 565 lead, 507 
chrome, ib. Red silver, 564 _ Magnesia, 476 

Sunstone, 532 
Swamp-ore, 557 
Swinestone, 494 

white, ibe 
Volcanic sulphur, 566. 
Vulpinite; 482. 

White antimony, 516. 
vitriol, 477 Witherite, 

“4 
Yellow earth, 537 
Yenite or Lieyrite, 569. 

ate 



MDNITMIARAAT T+! 
MINERVA, in the ancient mythology was the 

Mingrelia- Goddess of Wisdom and the Liberal Arts. hay- 
—_Y~—" ing married Metis, is said to have that her 

would be more intelligent than their father, 
Hence he was induced to murder her during pregnan- 
ey ; and having afterwards suffered violent pains in his 
head, he ordered Vulcan to cleave it open, when Mi- 
—apraaet mec mae binaagha brain, armed, and 
was immediately admitted the She was 

4 
turing it, nothing is made but a poor sort of handker- 
chief, and some common taffeties. The principal com- 
merce is in slaves, of which they annually export about 
12,000. The ts are the slaves of the —e 

‘MIN 
Rhregia, also situated on the Hippus 
of residence of the chiefs or princes of Mi 

poor and ancient town, situated in a beautiful and fer- 
tile plain, and inhabited by a few Jewish, Armenian, 
and Turkish families. The religion of the country is 
that of the Greek church. The tion is said to 
be about four millions. See Kinneir’s Geog. Mem. of 
ersia. : 
MINIATURE PAINTING. | This term is usually 
applied to portraits painted on a very small scale, and 
commonly executed in water colours on ivory, some- 
times on vellum or on paper. Miniatures are some- 

; times executed in, oil colours, 
Although this department of art, from the reduced 

scale on which its operations are conducted, and the de- 
licacy of handling necessarily resulting from this, is 
incapable of conveying so completely the grander ex- 
ressions of character, so stri in the portraits of 
itian and Vandyke, to which larger dimensions, 

and uent breadth of manner and vigour of style 
So pow 'y contribute ; it nevertheless many 
advan’ from its portable dimensions, and is equally 
susceptible of “fidelity of resemblance, and beauty of 
execution, As in reference to composition, design, 
chiar’oscuro, and —s it is regulated by the 
same general principles as the other d ents of the 
art, ee Parntine.) we shall bear ——— at 
present to the’ various processes an nae etails by 
which miniature painting is execute 

Ivory is the -_" ee on which miniatures are most 
commonly executed, being greatly superior to } 
vellum, or any other material, and in the han af 
skilful artist is capable of giving all the depth, rich- 
ness, and brilli of colour, and power of effect, of 
an oil picture. The ivory is obtained in the shops, 
sawn into thin plates: That which is clearest and most 
transparent is the best, receives the colours most rea- 
bo bears better ted touching. 

@ ivory is to be prepared by'first removing from prepara. 
means .of the tion of the its surface the marks of the saw, by 

Scraper, an instrument (the same as that used by ene ivory. 
gravers) consisting of three sharp edges, of the form 
of a triangular or saw file. The ivory is then laid upon 
a flat piece of ground-glass, and dusted over with fine- 
BS poreerians pumice stone, previously sifted through 

gauze; a little distilled vinegar is poured upon it, 
t and the whole well rubbed’ with a glass muller. When 

this process has been continued for a few minutes, it is 
washed with clean water and dried; it is then well 
rubbed with dry pumice dust and a piece of chamois 
leather, and is fit for use ; having been, by this opera- 
tion, deprived of the gloss and fine polish communi- 
cated by the scraper. Some artists use only the pumice 
dust dry, without the distilled vinegar ; but the latter 
seems to be of considerable importance in removing 
the grease, or other animal matters, which all ivory 
contains. In addition to the pumice dust, which is 
indispensable to give a proper surface to the ivory, 
some, in order to whiten it more completely, boil it 
along with fuller’s earth, and others b: it by ex- 
posure to the action of the sun’s rays but the process 
which we have first mentioned will in most cases an- 

are swer purpose that can be desired, both as to 
Ghent surface, if the ivory be of a good quality. 

When the i is fully: prepared; i is fixed upon 
a piece of fine white card paper, by means of a spot or 
two of gum Arabic, and thus is obviated any disad- 
vantage arising from the transparency of the ivory.” 

, and the usual place Miniature 
ngrelia,; and Painting. 

Cotais, or Cotatis, which stands on'thePhasis. It is a very agra! 



‘Miniature 
Painting. 

Process of 
painting 
the face. 

Hair, dra+ 
pery, and 

back- 

ground. 

Use of 
opaque co- 
lours in 

draperies. 
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The outline is sketched out with a warm neutral 

tint, applied with a fine hair pencil. Some artists 
make use of a black lead pencil for this purpose; but 
as it is much more'easy to make corrections with the 
water colours, the former method is preferable. The 
whole face is washed over with a very delicate tint, ac- 
cording to the complexion required ; as, for instance, 
in a dark complexion, a wash of light red; for a fair 
one, a wash of yellow ochre or vermillion. The half 
tints, and darker shadows, are to be made out, the 
former with a neutral tint, com of lake, a small 
portion of Indian red, and a little blue, which form a 
reddish pearly hue, the latter with lake and Vandyke 
brown. The delicate shadows are to be made out in a 
broad and flat manner, and the deeper markings are to 
be added, rounding them delicately into the neufral tint, 
according to the effect on the model. This newtral, or 
half-tint, makes a good warm preparation for the more 
decided colours. Others compose a good neutral tint 
of Indian red, indigo, and burnt terra di Sienna. The 
general effect of the face being thus made out, the more 
positive colours, such as the reds of the cheek, and 
other fleshy tones, are to be introduced, and may be 
formed by a mixture of light red and a little lake. The 
yellows are to be strengthened where it may be judged 
necessary, and the face will now have received all its 
warm tints, which are to be harmonized by the judici- 
ous intermixture of the cold colours. 

The hair, drapery, back-ground, and, in short, every 
part of the picture, ought to be brought forward at the 
same time as the face, in order to shew the proper 
depth and strength of colour and keeping in every part. 
The local colour of the hair is’ laid in with broad flat 
tints, marking out only the larger masses and divisions 
with their shadows. The colours’ for the hair may be 
composed of burnt umber, lake, and indigo, in such pro- 
portions as may best imitate the tints of the model; 
for light hair Roman ochre may be used instead of 
burnt umber. 

Some artists, in laying on the back grounds, float 
them, as it is called, with a full mass of the proper 
colour, perfectly transparent, leaving it in a horizontal 
position to dry before it be touched upon, and after re- 
touching it with repeated hatching and stippling till it 
be brought up to the effect required ; in this way it is 
extremely difficult to produce a smooth even tint. It 
is therefore much more convenient to add to the colours 
a little constant white, in order to give them a degree 
of opacity, by which the ivory will be more easily co- 
vered, the tint will be much smoother, and it will re- 
guire much less labour in hatching it afterwards. 

In all draperies, except thin white ones, it is neces- 
sary to add a considerable portion of opaque colour, in 
order to give the requisite solidity of effect. In lighter 
coloured draperies, constant white may be mixed with 
the colours, but in stuffs where great strength of co- 
lour is required, those pigments which are in them- 
selves. opaque, ‘may be used, such as the ochres, ver- 
million, Indian'red, umber, which all give body and 
consistency to any other colours.. In dark grey, pur- 
ple, and black, a little constant white will be most suit- 
able. In representing thin white draperies, such as 
muslins, and the like, the opaque white must only be 
used in heightening the lights; the shadows may be 
done with transparent colours as delicately as possible, 
in order to assimilate the style of handling‘as much as 
possible to the quality of surface of the object. rf 

The draperies and back-grounds should ‘be laid on 
in full masses, with a large hair pencil, crossing and 

MINIATURE PAINTING. 
working the colour in every direction; and if it be Miniature 
sufficiently opaque, it will cover the surface of the ivory Painting, 
without much retouching. The lights are to be com- “7 
posed of the proper r, thickened with constant 
while. 

The general effect of the whole work being made 
out according to the rules now given, it will be neces- 
sary to carry on the several details through all their 
s Ac the ae ape 

n bringing the face to its proper strength of sha- of oi 
dow and colour, the warm tints ought ayia ali eh ded 
predominate; it will require however various cool tints and bril- 
to be introduced, in order to give brilliancy to the lights, liancy to 
and clearness to the shadows; these tints must be re- the ©4*@- 
gulated by the taste of the artist, but in general it may = 
be recommended to use purple and olive. tints, the for- 
mer composed of carmine and indigo, or ultramarine, 
the latter of indigo and burnt terra di Sienna, The 
colouring of the flesh will acquire additional clearness, 
by the introduction of reflected lights of a warm or 
orange colour, finely blended into the cool tints, and 
the full strength of tone and harmony required, will 
be given by touches of carmine, ochre, and raw terra di 
Sienna, in proper places. 

When any part of the carnations have too:much of Of harmo- 
any particular tint, so as to injure the harmony of the "izing the 
effect, it will be most easily corrected by the introduc. 4" 
tion of tints of a directly opposite colour ; thus, if too 
blue; orange, its opposite or contrasting colour, must 
be introduced ; iftoo red, it must be corrected by means 
of green, and vice versa, and so on of the rest. In the 
article AccipenraL Cotours, in the first volume of Accidental 
this work, some account of these contrasts of colour ©lours. 
will be found, which, though chiefly intended to eluci- 
date a very singular optical phenomenon, affords very 
important illustration of the laws of the harmony of 
colour in painting. 

The doctrine of the contrast of colour is of the ut~ Of the con- 
most practical utility to the painter, by ling him: trast of co- 
the means of increasing or subduing the brilliancy of !™'s in 
his tints in the most easy and agreeable manner ; for - e 
the appearance of any given colour in a picture, will ; 
not be in the ratio of its actual intensity, but will be: 
modified by the colours with which it may be contrast- 
ed. Thus white will derive much clearness and bril-’ 
liancy by being contrasted with black, blue, or grey ; 
yellow with orange, and so onjof the other colours and: 
their contrasts. : 

It is indispensible to the clearness and delicacy of Various 
flesh, that transparent colours only should be admitted. processes 
The constant white on the eye, and sometimes the in minia- 
brightest light on the point of the nose, are the only t*¢ Paint- 
parts where opaque colours can with propriety be ° 
used. 

In finishing the hair, the shadows are composed of 
a deeper tint of the colour which forms the ground 
work, its strength being increased by the addition 
of a greater proportion of the mucilage of gum ara- 
bic; the lights may be taken off with the scraper, 
or a sharp lancet, ‘and filled in with a little transparent 
colour of a proper tint. 

The deepest shadows of the draperies are composed. 
chiefly of transparent colours, worked with an increased 
proportion of gum arabic, by which the depth and 
clearness of the colours will be greatly increased. Where 
great richness in the tints of drapery is required, it 
will often be found of great advantage to lay one co- 
lour over another, instead of mixing them together in. 
one tint, as, for instance, a wash of lake or catmine: 

3 

> 
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wash mois subdue i into | 
mony ; if green be too prevalent, it may be harmonized 
with red, and so on ; and the finishing touches may be 
added in a delicate manner, so as to bring up the effect 
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Opaque Colours. 

Flake White, ” Indian Red, 
Y Ochre, Bart Unober, 

Roman Ochre, Lamp Black. 
Prussian Green, 

Transparent Colours. 

Gall Stone, cone, ‘ 
Gamboge, rown, 

Sap Green, Sepia, 
Brown Pink, Ivory Black, 
Lake, Indigo. 

Semitransparent Colours. 

' Burnt Terra di Sienna, Antwerp Blue, 
Indian Yellow, Burnt Ochre. 
Ultramarine, 

These colours are usually made up into cakes, and 
rubbed with water upon a stone plate or tile. The best 
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water colour cakes are those manufactured by Newman 
& Co. and Smith, Warner & Co. of London. ‘ 
The colours are diluted to a proper consistency with 

clean water, and worked with hair pencils. 

be preserved for any length of 
this substance in the dry 

a wine- of water, and with this the colours are 
to be wro' The ox-gall may also be preserved for 
a long time in the fluid state, by mixing it with a little 
spirit of wine, or other ardent spiri 

Itis also 'y to have a small 

State, not 

may ,be required, where it is desirable 
give x depth of tone to the picture. 

chief quality in a_hair pencil is, to have great 
elasticity, anda fine point, without being itself too 
small. The sable hair ils are the best sort. 

When a miniature , by repeated working and 
ing, has aequi ny _seperiies op. its, anrfecn, it 

will be to remove by the dextrous 

sustained by this process, is easily repaired with the 
colour.. The r_is.also of 
small touches, which it would 

inconvenient to wash off with water, but if the al- 
teration required, is extensive, it is preferable to wash 
the part with water and hair pencil, 

In the execution of a miniature, there are three differ. 
ent modes of Jaying on the colours, namely, by flat 
washes, by hatching, and by stippling. The first term 
euiorenity explains itself, and by this process the t- 
er part of the miniature ought to be executed. Hatch. 
ing is that method by which lines are made to cross 
te Tne ean a Nan bee nes Ot a spoke 
engraving ; slippling consists of dots of greater or 
less size and atnanen ceiad to the effect intended. 
The hatching and stippling are chiefly to be employed 
in the more delicate parts of the picture, where much 
variety and richness of colour are to be given ; but they 
are to be introduced with much caution, so as not to de- 
fret fom the smoothness or other qualities of surface 
w propriety may suggest. ; 

With regard to the degree of finishing, which it may 
be proper to bestow on works of this kind, no rule can 
be given ; and the example of many eminent artists of 
the British school, oiled be shews, that Pigs judi- 
cious management, gui y sound taste, all the pur 

of art may be attained, either with a light and de- 

cy of cos 

partment of art is susceptible. aed 
oe they aan 

ight, to 
camp Ly ag Ea ie te 

Miniature 
Painting. 
Sx 

pbial of the solution 

Of wash- 
ing, batch. 
ing, and 
stippling. 

Style of 
execution. 
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Miniature proper place for works of this description, icularly art; it was much practised by our countryman 
Painting. miniatures, where they may be preserved fos ty length sone, called the Scotch Wendske, and wweridiae ‘ican Minors 

of time. A remarkable proof of this is given by the freedom of execution, and beauty of colouring, for —Y——" 
the works of Cooper, an eminent English miniature which his larger works are distin ed. When mi. 
painter, in the time of King Charles the First; those niatures are to be painted in oil, they | be painted 
specimens which have been preserved in cabinets on Bristol board; previously saturated with drying oil, 
have retained all the freshness of colouring for which on pannel, or plates of copper, which last is certainly 
he was so much celebrated, while those that have been the best for this purpose. iat nr 
exposed to light have lost all their force. ( 
When a miniature is finished, it is covered with a con- 

vex glass, to which it is fixed all round the edge with 

Some artists, in painting miniatures “an-ivory ry, exes Combina- 
cute the face only bones colours, in the usual way, tion nal 
and having covered it with a coat of varnish, finish the *** 24 oil 
rest in oil colours; this combination, however, of the °°! 

Adapta- 
tion of co- 

louring and 
effect to 
character. 

Works on 

vellum and 
paper. 

Miniatures 
in opaque 

colours. 

In oil co- 
lours- 

goldbeater’s skin, and thus it may be preserved from 
injury for any length of time. 

In choosing the attitude, the good sense of the artist 
will naturally direct him to adopt that which will be 
most agreeable, and most characteristic of his model ; 
and the same principle will regulate the effect of colour, 
and light and shadow, according as the subject is gay, 
animated, or grave; and this will be much influenced 
by the proportion which the light bears to the shadow, 
and the manner in which they are introduced, as well 
as by the quantity of warm or cold colour which may 
be allowed to predominate. Thus the effect will be 
gay, when the white, delicate yellows, orange, and the 
other light tints prevail ; it will be grave or solemn, 
when black, blue, and neutral greys form the basis of 
this effect. 

Miniatures on vellum or paper, are executed in the 
same way, as all other water-colour drawings, and as 
these substances admit of repeated washes over each 
other, and of blending them together without any risk 
of washing off the first layers of colour, the processes: 
of hatching and stippling are not so indispensable, 
although, when judiciously managed, they contri- 
bute greatly to the richness of the effect. The only 
preparation which the paper or vellum requires, is a 
simple wash of the weak solution of ox-gall already 
mentioned, which is of great importance in making the 
colours work’ sweetly. Whether vellum or paper be 
used, in subjects of so much delicacy as portraits of 
the size in which miniatures are executed, it is obvious 
that that which has the smoothest surface will be the 
most proper. What is called Bristol card affords the 
best surface, and most agreeable ground ; it is usually 
of considerable thickness, and is rendered extremely 
smooth, by means of hot pressing. 

Miniature whole lengths, are frequently executed in 
water colours on Bristol card; and although this mate- 
rial does not equal ivory in the clearness and depth of 

tone which it gives, it is, under the hands of a skilful 
and scientific artist, susceptible of much beauty of 
effect, and delicacy of finishing. We may mention as a 

proof of this, Mr. Nicholson’s beautiful portraits of Mrs. 

‘Scott Moncrieff, and of the Earl of Buchan. 
Miniature whole lengths are sometimes executed on 

Bristol card, the face only being executed in colours, 

and the rest being finished up to greater or less effect 
with the black lead pencil. Sometimes the sky and 

black ground are also delicately tinted with water co- 
lours. Formerly, the French and Italian artists paint- 

ed miniatures entirely in body or opaque colours, but 

as these colours are easily injured, and have none of 

the depth and brilliancy which are so great a charm in 
the miniatures of our best British artists, painted in the 

usual manner, it is now little practised, This mode’of 

art is executed by simply adding constant white to the 

transparent colours, and thus giving them a body. Mi- 
niatures have sometimes been painted in oil colours, 

and this forms by far the most permanent species of 

two materials, oil and water-colours, is seldom very 
harmonious ; but it is ‘durable, as the water co- 
lours are not liable to fade, after having received ‘the 
varnish ; but the water-colour miniatures executed ac- 
cording to the process which we have first noticed in 
this article, must always obtain the preference for beau- © 
ty of effect, and if properly secured from external inju- 

, and excluded from the light, will» be sufficiently 
urable. (Pp. — ; 
MINING. Sex Mines or Coat, anv VEtns, | 
MINORCA, Menorica, or the Smaller, compared Situation- 

with Majorca, is the second of the Balearic islesin point 
of importance, and is situated in 40° N, latitude, and 
30° 45’ E. longitude, about ten leagues to the north- 
east of Majorca. It is of along and narrow circu- 
lar towards the north, and concave on the south coast ; 
about 13 leagues in length, and 38 in circumference. 
It has been successively possessed by the Carthaginians, History. 
Romans, Vandals, Moors, Arragonese, and Castilians ; 
and, for more than a centu’ has fallen by turns 
into the hands of the Austrians, British, French, and 
Spaniards. Various antiquities are still discernible, 
and others are occasionally discovered in the island, 
which indicate the history of its former possessors. In 
the district of Alayor is a large round mass of unhewn 
stones heaped together without any cement, calledby 
the islanders an altar of the Gentiles. There is a cavity 
at its base, with a low entrance; and on its conical 
summit, a flat place, capable of poperiam 2 ht or ten 
persons. Its origin is ascribed to the Celtic druids. 
On the summit of Mount St. Agatha, also, are the ves- 
tiges of an old fortification, which is considered as a 
Roman work. Sepulchres, sepulchral lamps, urns, and 
lacrymatories, small coarse bronze figures, medals, and 
coins of various nations, are found in the greatest abun- 
dance. 

The island is generally flat in its surface, ate 
on the south coast; and the soil, though rocky or thin, 
is in most respects tolerably productive. It is much 
exposed to the north winds, which greatly injure the 
growth of the trees on that quarter; but snow is sel- 
dom seen in the winter season, and the climate during 
the spring is mild and salubrious. In autumn, the rains 
are extremely heavy; and in summer, the heat and 
drought are most oppressive. i 

The principal mountain is Mount Toro, 

mit, on which is built an Augustine monastery, to 
which penitents and pilgrims ascend barefooted at all 
times of the year. The most remarkable natural curi- 
osities are an extensive grotto near Cuidadella, full of 
beautiful stalactites ; and in its vicinity, a subterranean 
lake of salt water. Iron ore and lead. ore are common, 
and marble of various qualities and colours. Lime- 
stone, full of petrified shell-fish and other admixtures, 
is very abundant ; besides fine blue slate, and excellent 
white soft stone, which hardens by exposure to the air. 

cularly Climate. 

nearly in the Natural 
centre of the island, steep and conical, with a flat sum- Curiosities. 
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‘Red coral is found in great quantities amy the Wicks 
| some the fishers bring up large pieces of white 

Enscdls oni chella are neeainieae, 
of the island are chiefly hares, rab- 
; but birds of different species are 
a yh > a 

, and of excellent quality. sters, 
shell-fish, are ale plentiful and good. 

sufficiently common; but mules and asses 
used in ridi The mules are very hand- 
some 

' i 
re 1 i in ¥ 

of them are not less than sixteen hands 
The ass also is of a large breed, and by good 

is 
domestic animals are horned cattle, sheep, goats, 

pigs, of which last considerable numbers are reared 
in the island.. The principal crops are wheat, barley, 
and. a little maise ;/but fruit of every kind is very plef- 

tiful. The olive trees grow €0) ; but the 

fruit is used 3 = i y oi. Both 

> 

Lie 

or articles of commerce ; but might easily produce for 
ae egal pean ape ger cotton, flax, 

y Fort St. access 
Philip, formerly of , but of late com 
ly demolished by the Spi government. yor, 

and Ciudadella, is to- 

tached to their religious ceremonies, and delight in 
pilgrimages and i Lp ee I a 
resembles that 
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navy in the Mediterranean.—See Laborde’s Travels in Minorca 
Spain, vol. iii.; ines Voyage up 2 manag tee 
and one's Natural History of Minorca. (9:)) 

MINOS. Crete. Vol. vii. p. 332. 
MINSTREL. See Barn, Drama, and Poetry. : 
MINT, is a word used to denote the place where 

the king’s money is coined. In our article Coininc 
Macuinery, vai vi. p. 719. we have already given 
some account of the English mint, and of the old as 
well as the new machinery used for the purposes of 
coinage. We shall, therefore, confine our attention at 
resent to a short notice seapectiog the mints of Eng- 

and Scotland, and conclude the article with an ac- 
count of Mr. Barton’s new machine for equalizing the 
thickness of slips of metals, which has been introdu- 
ced into the mint since our article on Corninc Macut- 
NERY was published. 

English Mint. 
The early history of the English mint is involved in English 

much obscurity. At a very early period, mints and Mint. 
exchanges were established im various parts of England, 
In A. D. 928, Athelstane established rules for the regu- 
lation of the nrints. He enacted, that only one kind 
of coin should be current, and he granted to different 
towns a number of moneyers, in proportion to their 
size, and one moneyer to all burghs of inferior note. 
When any alteration took place upon the coins, the 
dies were issued to these mints, for which a i pa fee 
was paid by the moneyers, besides their annual rent, 

In the 18th year of Edward II. a considerable change 
took place. He appointed a master, warden, comptrol- 
ler, king’s and master’s assay master, and king’s clerk, 
with several inferior officers, and this constitution con« 
tinued with but few changes till the year 1815. 

In 1798 a committee was appointed to consider the 
establishment and constitution of his Majesty’s mint, 
and the result of this appointment was the erection of a 
new mint, with highly improved machinery, between 
1805 and 1810, 

In 1814 Mr. Wellesley Pole was appointed master 
of the mint, and drew up a report relative to its cons 
stitution, which was introduced in March 1815. The 
following is a list of the principal officers. 
1. Deputy master and warden. 9. Chief engineer. 
2. a famorad 10. Wei and teller, 
3. Comptroller. 11, Suryeyor of meltings. 
4. Superintendent of machin- 12, Surveyor of the money presses. 

ery and clerk of the irons. 13. Probationer assayer. 
5. King’s clerk and clerk of — 14, Master's second clerk. 

15. Assistant engraver. 
16, Mint or bullion porter. 
17. Warden of the mint. 

the papers. 
6. Master's assayer. 
7. Master's first clerk & melter. 
8. Provost and company of mo- 18. Stamper of money weights, 

neyers. 19. Solicitor of the mint, &c. 

Our limits will not permit us to enter into any detail 
respecting the duties of these various officers and the 
a to which they are subject Le omg indeed, 

which cannot be supposed to possess a higher interest 
than those which A to any other Siedofoctry. 
Our readers, however, will find the fullest information 
on this and all other subjects connected with the mint, 
in the Rev, Roger Rudding’s Annals of the Coinage of 
Great Britain and its Dependancies, in 5 vols. 4to. 

: Scottish Mint. 
The early hi of the Scottish mint is very ob- Scottish 

scure, It Y oamat probably of very simple appa- mint. 
ratus, and few materials, which were kept in the im- 
mediate vicinity of the king. The royal preroga- 
tive of coi does not seem to have been ever de- 
legated to subjects in Scotland, and it is explicitly de- 

*4¢c 
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Seottish clared to be vested’ in the king, who, according to:a 
Mint. statute 1424, cap. 24. is to cause new money to be struck 

when he considers it suitable and profitable for the 
realm. Various places of coinage appear on the earlier 
coins, but the principal mint was certainly at Edin- 
burgh, at least from the time that this city became 
usually the royal residence, and it.continued there until 
the union of the kingdoms. The other mints, if such 
they can be called, were at St. Andrew’s, Perth, Dun- 
dee, Aberdeen, Stirling, Dunbarton, Linlithgow, Ber- 
wick, Roxburgh, and Annan. The mint of Perth or Dan- 
dee was worked before the accession of James VI. Itis 
not explained whether gold was struck elsewhere than in 
Edinburgh ; and the name of the place of the mintage 
billon, or r washed with silver, first introduced in 
the reign of James II. between 1436 and 1460, is rare- 
ly seen upon it: Cardonnel Numismata Scoliw, p. 147. 
Anciently the mint is denominated the cunyie house or 
coining house, and its apparatus, the irons. Therefore, 
when the reformers in 1559 took possession of the mint, 
they considered themselves as effectually interrupti 
its operations, by carrying off the coining irons; and, 
in a royal proclamation, it is declared, “ they have ta- 
ken, and yet.withhold the irons of our cunyie. house, 
which is one of the chief points that concerneth our 
crown.” Keith's History, p. 94. Knox’s History of 
the Church, p. 301, 302.. They defended their pro- 
ceedings, because the government were impoverishing 
the country, by issuing a quantity of base money, call- 
ed hardheads. The same simplicity of apparatus was 
continued with little deviation until the reign of Charles 
IJ. when the coining press was introduced into the 
Scottish mint ; but if the nature of the products be con- 
sidered, it seems not unlikely that some better mechani- 
cal method than merely hammering coins or. medals 
must have been adopted. On the event of the union, 
Queen Anne issued a warrant in 1707, directing that 
the officers of the mint should be instructed in the plan 
pursued by,the English mint, and soon after the whole 
currency was recalled by proclamation to be recoined. 

Some antiquaries conjecture that the earliest Scottish 
mintage belongs to Alexander I. But it is doubtful 
whether the silver penny ascribed to him is not of his 
successors of the same name. Many are seen of Wil- 
liam, who reigned 1189—1214, yet nothing is said of 
the mint until the time of David II.in 1329—1371. 
Then a statute ordains a new coinage, with a distin< 
guishing mark, signwm notabile, that the chamberlain 
shall agree, on part of the king, withthe coiner, (mone- 
tarius) and the workmen; and the warden, (custos mone- 
ta) and master of the money or master coiner, (magister 
monelarius,) are also named : Statute, Dav. II..cap. 38. 
46.. In this reign, the mint perhaps subsisted.on a re- 
gular establishment, for certain privileges, such as ex- 
emption from taxes, sitting on juries, and other bur- 
dens, are conferred on Adam Tore, warden, James. 
Milliken, mint-master, and their servants, by a charter 
dated in 1358. These privileges were renewed by 
James V.in 1542 and his successors, and so lately as 
the year 1781, the officers of the mint proposed to take 
advantage of them. The number of officers, and the 
nature of their duties, were different at different times. 
At length the establishment is described in anact of Privy 
Council in 1567, as consisting of a general of the coin- 
ing house, master coiner, warden, assayer, and sinker, 
together with melters, forgers, and printers, and it is 
described nearly in the same terms in s/alute 1597, cap. 
249, with the addition of another officer, the counter 
warden. By the articles of the Union,§ 16. it is provided 
that the establishment shall be subsequently preserved 
on the same basis as before it, and now the officers con< 

MIN T. 
sist of general, master, counter-warden, assayer, ‘and © Scottish 
smith. It is not evident, when the denominations of 
the different officers was bestowed, from which alone a 
correct history of the establishment could be deduced. 
In the records we find appointments to the office of ge- 
neral in 1559, and afterwards of master of the coining- 
house in 1538, warden in 1539, eounter-warden 1542, 
aenoien nae pererraiarne aero of the irons 1546, 
eeper of the king’s coining irons 1525 er 13 om 

ia70. . This las flce ives then granl-an flee eo all 
smith, burgess of Edinburgh. Mr. Rudding observes, 
that he has obtained the name of only two ‘wardens of 
the Scottish mint, but we have i so many, that 
there seems to have been a regular suecession from a 
oy early period. Indeed, the duties of this officer, 

those of the counter-warden, have been always 
very important. By S/at. 1483, § 93, it is enacted, 
that the king shall appoint a wise man, that has know- 
ledge in money, to be warden, who by Stat. 1551. §'83, 
58. is rendered responsible for the quality of the coin- 
age. He is to furnish the master-coiner, who is made 
re ible for the quantity of the coinage, with bullion, 
and keep an account of the number of ounces struck 
yearly, Stat. 1488. It has been affirmed, that forei; 
were ar as engravers to the Scottish mint of old, 
but we have been able to find very few, if any, such. 
Briot, a French artist, was loyed to engrave the 
dies for the coronation medal of Charles I. in 1633, and 
the successors of this sovereign commanded the cele- 
brated Thomas Simon in 1662 to make :puncheons for 
gold and silver coinage in the Scottish mint: Vertue, 
Works of Simon, Appendia, p. 71. The abilities of the ar- 
tists were exceedingly various, and the erroneous 
prove their ignorance of the , regarding which 
they were employed; thus, on the coins of IV. 1488 
—1513, for Rex Scotorum, we see, Rex Cot, Cotto, or 
Cotru, The quality ofthe products of the Scottish mints, 
however, was not inferior to what. came from some of 
the cotemporary mints in Europe, and inthe sixteenth 
century, probably surpassed those of England. Many 
of the dies are said to have been recently in »preserva~ 
tion. A great quantity of base coin was conti 
in circulation ; and, nothwithstanding successive: 
nances that the national coinage be of the same 
weight and fineness as the English, there were many 
complaints in England.of its inferiority. Its circala- 
tion there was prohibited, but it was allowed to be 
brought tothe mint as bullion, Rudding—Annals of the 
Coinage, vol. i. p.443, 484. The numerous forgeries in 
Scotland led to a penal statute against ‘* forging the 
king's irons ;”? and magistrates were to esta- 
blish “ sufficient clipping houses” where the —— 
was to have a certain remuneration for di 
money. Stat. 1540, cap. 12441567, cap.19. 

From the strict prohibitions agai ing the 
precious metals, and the anxious enactments for their 
import under imspection of the warden, the mint evi- 
dently laboured, in general, under a deficiency of bullion. 
However a very fine coi from the native gold of 
Scotland was issued by it in the year 1539, in what are 
called bonnet pieces. Nearly two:centuries antecedent 
to that period, a gold coin-or medal was struck of Da- 
vid, which has been: sd English workmanship ; 
and in 1478 a gold of James IV. wei ‘two 
ounces, was struck at Berwick, and sent by him to the 
shrine of a saint in France Pinkerton on Medals, vol. 
ii. p.113. At this latter period the native gold was 
separated from the sand by washing ; and it is affirmed 
that, in the subsequent reign, Germans repairing hither 
in quest of that metal, had engaged 300 sin their 
service, and recovered as much as te large ‘sums 

—\ 



MINT. 
Seottish’ to the king. In Seaetamiey' of James VI. Corne 

in London, obtained a 
—— of the i in Scotland, from the recom. grant + emer 

Queen Elizabeth, on condition that the 
-whole gold procured by him should be carried to the 
mint. The subject continued to attract much attention 
after the union of the crowns, more, perhaps, than it 
“merited. A master of all mines and min was ap- 
ee te SONS guitesd wvtaios OEE- 

4 were bestowed on the Marquis of Hamilton in 

the German lapidary, 
L.3 pi each an ounce in weight. All of these, 
aid cde tnt ene tbe 4s wean, have utterl 

and alludes to a coinage di t 
. Somewhat later, namely in 1633, a 

ish gold, issued from the Edin 
the coronation of Charles I. inscribed around 
Ex 

rier A tee me ing from the mint 

‘fait peobuble ther eithee bullion or eveerenalit be 
abundant in a country alike destitute of domestic 

Between November 1683 and April 15865, inclusive, 
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the mint coined 6 stone, 13 lib. 10 Seok. eararnet one Scoitish 
nobles, the metal being computed at 16 pounds per 
stone; and the coinage of the fineness of 214 carats. 
From the 4th of November 1592 to the 18th of Janua- 
ry 1594, the mint consumed 12 stone, 2 Ib. 3 oz. in a 
coinage of £4 pieces, which were struck at 35 different 
times. Within the same period, there were likewise 
struck in “ Thistle nobles,” of which we have-never 
seen either a specimen or a figure, five pounds six 
ounces on the 10th of November 1593. The quantity 
of gold daily used on these ceenienbwariad: teeansa 
ounces, to 11] ds 4 ounces. Manuscript Accounts of 
the Mint. rom 16th December 1602, to 19th July 
1606, and from 20th September 1611, to 14th April 
1613, the mint struck 51 stone 11]b, 9 oz. of gold. 
Ruddiman’s Preface to Anderson's Diplomata, p. 85. If 
the quantity of 119 stones be actually overrated, it is 
not inconsistent to believe that the author may have 
made up his calculations from several portions of suc- 
cessive years, and by combining them, he may have 
concejved that 119 stone were coined in the space of one 

Gold was rated at a very high price. 
On certain- occasions, the consumption of silver 

was very considerable, and it is also probable that 
the preceding computation of the whole during a 

ly year of the reign of James VI. at 15,776 pounds 
of bullion is within the truth. Regarding this 
also, we find only a few detached notices pre- 
served. Being rated at too high a value, the statule 
1581, cap. 107, recals a late coi which had been 
struck from en es 10 lb. of silver, and a 
proceeded to strike 548 stone, in ten, twenty, thirty, 
and forty shilling pieces, between 7th April 1582 and 
Ist February 1583. From the Ist of May of that year 
until the 1st of October of the year following, 264 st. 
12 lb. of silver was consumed in pieces of the same de- 
Nomination. No less than 1138 st. 10 lb. seem to have 
been converted into eight and four-penny groats of 
three deniers fine, during the first nine months of 
1584, and 217 st. 7 lb. into penny and two penny 
pieces, in the first three months of 1590, though, 
during the two preceding years, the mint was in great 
activity. Raddiman observes, that, notwithstanding 
596 st. 7 lb. 13 oz. of silver was used in the periods 
above mentioned, between 1602 and 1612 ; the value of 
the gold coi wRhin the same period, surpassed it 
by £.1554 Sterling. The quantity of eilyer consumed 

ee mint nce therefore ben pioneer per na 
it empl in a coi uring 1 1695, 

when both ma weight of em and the number of 
ieces struck, were all distinctly enumerated in the 

of the counter warden. 
For the 

was taxed with two ounces of bullion, andthe importer of 
French wines, twelve ounces per ton. They did not 
re Rime y MARA but the mint, during most 
of the reign of Charles 11. seems to have coined about 
200 stone of silver yearly. 
During the same reign, it was authorised pedo 4 

6000 tons of copper in coinage. Many abuses pre b 
and the officers whose province it was tosupply both that 
ee oe ee 
to , Obtaining from every poun ue of 
three shillings Ster J 

At the date of the Union, the old silver currency be- 
ing recalled for the purpose of a new coinage, there 
came in £142,160 Sterling of hammered money, and 

Mint: 
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Mint. £96,856 of milled money, which latter must have been 

PLaTE 
eccxeyIi. 
Fig. 1, 2. 

Fig. 6. 

executed subsequent to the succession of Charles II. 
The operations of the mint were suspended on the 
death of his predecessor, which the commissioners from 
Scotland represented to Parliament, occasioned an ex- 
treme scarcity of money, and iit ceased to work a short 
time subsequent to the union of the kingdoms. (c) 

Description of Mr. Barton’s New Machine for’ equalis- 
ing the thickness of Slips of Metal for ma ing Coén. 
Fig. 1. of Plate CCCXCVII. represents a side eleva- 

tion of the machine as it would appear when in action, 
and Fig. 2. a horizontal plan of it. This machine ope- 
rates in the same manner as wire drawing-machines, 
viz. by drawing the slips of metal forcibly through an 
oblong opening formed between two surfaces of har- 
dened steel. The box or case which contains the 
steel dies, and also the pinchers employed to hold 
the metal and draw it through, are represented on a 
larger scale in fig. 3, 4, and 5, on the plate. Fig. 3. 
shews a section of the die-~box, and elevation of the 
pinchers. The dies are composed of two cylinders, a, 
6, made of steel; they are rendered extremely hard 
and very straight upon their surfaces, being highly 
polished ; these cylinders are fitted into convex cavi- 
ties formed in the pieces of metal A, B, and are re- 
tained in their places by clamping: pieces c, c pressing 
against them, by which means'the steel cylinders are 
firmly supported, and prevented from bending during the 
violent action of the metal while passing between them. 
The pieces of metal A, B, are fitted into a box C of 
cast iron, so as to bear flat against the bottom of the 
same, and are secured by bars, e, e, screwed across the 
front, as seen in Fig. 5. which represents a front view of 
the box containing the dies, the.lower piece B rests 
upon the ends of three screws d, d, d, which pass 
through the metal of the box C, whilst the upper piece 
A is forced down by the action of a large screw D, 
which has a toothed wheel N upon its uppermost end, 
with a pinion and lever to turn it round by and adjust 
the distance between the dies; the screw D is furnish- 
ed with a clamping nut f, to remove any shake which 
might remain in the threads of the screw ; the pieces 
A and B are confined sideways by small screws g, g, 
pressing against them very forcibly ; h, h represent 
two extending screws, which are introduced between 
A and B to force them asunder, 4nd bring them into 
firm contact with the ends of the screws D and d, d, d. 
The box containing the dies is fixed at one end of a 
long horizontal frame, as seen ‘at C, Fig. 1. and een 
ened by cast-iron brackets, 77, Figs. 1. and 2.' The 
frame is furnished with adjusting bearings, /,%, at 
each end, to support two axes E and F, which have 
wheels fixed upon them adapted to receive endless 
chains of metal of the form seen at J, 7; which lie 
in channels formed along the surface of the frame. 
A large cog-wheel G is fixed upon the axis F, to give 
motion to the endless chains ; this cog-wheel is turned 
by a pinion H, fixed upon an axis m, extending across 
the top of the frame, and working in bearings at each 
end; a cog-wheel I is fixed upon the axis m, and works 
into the teeth of a pinion K, upon a second axis across 
the frame, which also carries a drum-wheel L for giving 
motion to the whole machine by an endless strap. Fig. 3. 
and 4.. represent the pinchers which take hold of theslips 
of metal and draw them through the dies. The two jaws 
of the pinchers are united by a joint pin n, which pro- 
jects on each side of the pinchers, and is furnished 
with small wheels or rollers, 0, 0, Fig. 4. to run along 
the edges of the channel formed upon the frame. In 
order to receive the endless chains, p, p are two wheels 
similar to 0, 0, but are fixed upon an axle which 
passes through between the tails of the pinchers ; 

MIN T. 
the axle of the wheels p, p,is attached to strong links | Mint. 
of iron ¢ q: the ends ¢ of which are formed like a hook 
to take hold of the rounds of the endless chains so as 
to draw the pinchers along with it ; the pinchers are 
situated over the endless chains, and will run. back- 
wards or forwards upon their wheels, They are caused 
to gripe the slips of metal firmly between their jaws 
by the axle of the wheels p, p, acting between two in- 
clined planes formed upon the insides of their tails. 
The links g, gq are furnished with a weight r, which» 
operates to raise the hooked part / above the links of 
the endless chains, whenever the strain u the pin~ 
chers ceases by the ape metal having passed through 
and out of the dies. The slips of metal to be operated 
upon by the drawing machine, are first rendered thin- 
ner at one end in order to introduce them between the 
dies and between the jaws of the pinchers. ‘This thin- 
ning of the ends is effected by the machine. repre- 
sented at Fig. 6. in the plate ; it consists of a small pair Fig. 6. 
of rollers mounted in an iron frame, similar to a rol- 
ng-oth The upper roller A is cylindrical, whilst B 
is formed with three flat sides, leaving only portions 
of the cylinder entire, between the flat sides, the dis- 
tance between the centres of the rollers is regulated by 
screws having wheels on their upper ends in the man- 
ner described for the drawing dies C in Fig. 1, 2, &c. 
The rollers have pinions upen their axes which cause 
them to turn round together ; they are put in motion 
by an endless strap passing round a drum, upon. the 
axis of which is a pinion working into the teeth of a 
wheel fixed upon the axis of the lower roller B, 

The end of a slip of metal is presented between the 
rollers whilst they are in motion, not on that side of 
the roller which would operate to draw the slip in be- 
tween them, as in rolling mills, but on the coun 
side, so that when one of the flat sides of the roller 
comes opposite the circumference of the roller A, an 
opening is formed, through which the end of the slip 
of metal is to be introduced, until it bears against the 
fixed stop J, at the back of the rollers: now as the 
rollers turn round, the cylindrical portions. come op- 
posite, and press the metal between them, forcing it 
outwards, rendering the part which has been intro- 
duced between the rollers as thin as the apace between 
their cylindrical surfaces, which allows the end of the 
slip of. metal to be passed between the dies of the 
drawing machine to be seized by the pinchers, 

In using the drawing-machine, a boy takes hold of 
the handle s, (when the hook ¢ is disengaged from the 
endless chain) and moves them upon their wheels to- 
wards the die-box C, This causes the jaws of the pin- Fig. s 
chers to open by the two pins », v, which are fixed across 
between the links q, acting upon inclined parts outside 
of the pincher tails, as seen in Fig. 3. The pinchers are 
pushed up so close to the die-box, that their jaws enter 
the cavity w, which brings them near the dies, in order 
to seize the end of the slip of metal introduced between 
them. The boy now holds the handle s upon the top of 
the pinchers fast, and with the other hand draws the 
handle z, at the end of the link g backwards. This 
closes the jaws and eri the metal. He then presses 
down the handle « till the hook ¢ seizes the endless chain. 
whilst in motion, and carries the pinchers and slip of me- 
tal along with it ;, when the whole length of the slip of 
metal has passed through between the dies, the strain 
upon the pinchers is suddenly relieved, which causes 
the weight r to raise the hook ¢ above the chain, and stop 
their motion. The machine in the mint has two sets 

of dies, and endless chains, as will appear from Fig. 2. 
MIRACLES. See Testimony. 
MIRAGE. See Optics and Rerraction. 
MIRRORS. See Kareimoscops and Optics. 
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Mirrors. 
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Church of Rome, some account may be found 
in our history of those countries which were the scene 

See Asyssinia, vol. i. p. 61; AnGoua, vol. ii. 
p- 119; Caviroania, vol. v.-p. 254; Canapa, vol. v. 

$21; Cuuna, vol. vi. p. 254; Japan, vol. xi. p. 615, 

churches for 

zs P I 
uate Hi Leek i 

£ HH te i 
among others, one of the sultans of country, a 
young man of ly talents, and who is 
connected with some of principal families in the 

In 1705, Frederick 1V. king of Denmark, sent Bar- 
tholomew Zi a aeons Plutscho to T'ran- 
pis te ct Loc lg ape aw ke poargalley 

much opposition and , particularly from the 

his 
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triumphed over every obstacle. This mission now con- Missions. 
sists of four branches, Tranquebar, Vepery near Ma- 
dras, Tritchinapoly, and Tanjore. Since its com~ 
mencement, about 54,000 of the natives, as nearly as 
we can estimate them, have been baptised or received 
by the missionaries. It is a common idea that the 
converts consist almost entirely of the race of Pariars ; 
but though this was the case in the first years of the 
mission, the state of things is now materially altered. 
At Tranquebar, Vi , and Tanjore, more than two- 
thirds of them are of the higher casts; and even those 
of the lower order are so much improved, that were a 
stranger to visit their places of worship on the Sabbath, 
he would be surprised at the cleanliness of their ap- 
pearance, and might even mistake them for the higher 
class of Hindoos. It has often been alleged, that any 
attempt to convert the inhabitants of Hindostan to 
Christianity would alarm their prejudices, and even en- 
a our dominion in the East; but the missionaries 
on the coast of Coromandel have pursued their peace« 
ful labours for upwards of a century, without ever ex- 
citing the slightest commotion among the Hindoos or 
Mahomedans, and have even acquired, in a remarkable 
degree, their respect, and con ce, and love. On 
the monument erected by the East India Company to 
the memory of Mr. Swartz, who died about twenty 
years it is stated that the late Hyder Ally, in the 
midst of a bloody and vindictive war with the Carna- 
tic, sent orders to his officers “ to it the venerable 
Father Swartz to pass unmolested, and shew him re- 
spect and kindness, for he is a holy man, and means no 
harm to my government.” Such, indeed, was the 
high estimation in which he was held by all classes of 
the natives, that Colonel Fullarton assures us, that 
“the know and integrity of this a chable 
missionary retrieved the character uropeans 
from the imputation of general depravity.” (Fullar- 
ton’s View of English Interests in India, p. 183.) Be- 
sides ling various works of a philological and re- 

igious nature, the missionaries translated the whole 
Bible into the Tamul and Telinga languages ; the Old 
Testament into that dialect of Portuguese which is spo- 
ken in India; and the New Testament, together with 
— of Old, ae wear outa 

n 1793, the Baptist Missionary Society sent Vv. 
William Carey and Mr. John Tiomen Bengal, with 
the view of attempting the conversion of the Hindoos 

ia. For several years they laboured 
t success; but since the com- 

present century they have baptised 
a considerable number of the natives; and 
some of these afterwards relapsed into Paganism, yet 
the great body of them remained stedfast to their Chris- 

in India, yet it was tian profession: their character was on the whole ma-« 
fostered with parental care by his majesty, and ly ially improved by Christianity, and was in many re« 

. © The following is a list of the institutions among the Protestant churches, which have supported missions the heathen « 
The for the Propagation of the Gospel in New England, and the adjacent parts of America, erected 1649. Of this Society 

the Hon. Mr. Boyle was about 30 years the 3 
The Society (in London) for ronaing Chri instituted 1698. 

Society ‘oreign incorporated 1701 
‘The Society in Scotland for Pro The Koya ‘i Knowledge, incorporated 1709. 

or United Brethren, 1732. 
The Meda Scr Sc. 1708 
The Baptist Missio . instituted 1792. 
a bo I Dag res rae 

Edinburgh (now ) Missionary Society, instituted 1796. 
The Church (of Missionary Society, insiated : : 
See Aeevinn Dealer etn ‘oreign Missions, instituted 1910.. 
‘The Baptist American Board of Commissioners for Foreign Missions, instituted 1814. 
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Missions. spects ornamental to it. Serampore, a Danish settle- 

ment about fifteen miles from Caleutta, was the grand . 
seat of this mission ; but within these few years, nu- 
merous branches have been established in different 
parts of the country, which promise to contribute es- 
sentially to the extension of Christianity among the 
Hindoos. The grand work, however, for which the 
Baptist Missionaries are distinguished, is the transla- 
tion of the scriptures into the languages of the East. 
Here they are without a parallel, either in ancient or 
modern times. Under the superintendence chiefly of 
one individual, Dr. Carey, the scriptures are translating 
into upwards of rorry different languages. The whole 
Bible has already been published in the Sungskrit, the 
Bengalee, the Orissa, the Hindee, and the Mahratta; 
and the New Testament in the Chinese, the Shikh, the 
Telinga, the Kunkuna, the Affghan, the Assamese, the 
Mooltanee, the Kurnata, and the Guzerattee. Besides 
translating the scriptures into so many languages,» Drs. 
Carey and Marshman have published many works of 
a literary nature, which form a stupendous monument 
of their talents; and diligence, and zeal, and which 
will be of essential service to their successors, in learn- 
ing the languages, the principles, and the manners of 
the natives, and thus may be of important use in ad- 
vancing Christianity in the East. Dr. Carey is professor 

_ of the Sungskrit, Bengalee, and Mahratta languages; 
in the College of Fort William, and, with singular dis- 
interestedness, devotes his salary, amounting to-about 
£1500 a-year, to the funds of the mission. Two others 
of the missionaries, Marshman’ and Ward, contribute 
nearly. an equal sum annually to missionary purposes. 
Within less than twenty years, the missionaries them- 
selves have- devoted upwards of FirTY THOUSAND 
pounps to the objects of the mission. 

Within these few years, the London Missionary So- 
ciety, the Church Missionary Society, the Methodist 
Missionary Society, and the American Board for Foreign 
Missions, have all directed their attention to Hindostan,, 
and have established numerous stations in that exten~ 
sive and interesting) country. Hitherto no particular 
success has crowned their labours; but the measures 
they are pursuing promise silently to sap the founda- 
tions of Hindooism, and, to pave the way for the esta- 
blishment of Christianity. Among these we may par- 
ticularly notice the extensive scale on which the edu- 
cation of the young is conducted. This is an object 
to which the missionaries: direct much of their atten- 
tion, and their exertions promise to be attended with 
the most favourable results. In some of the schools 
the scriptures are employed. as a school-book, with~ 
out the natives making any objection to them, or if 
prejudices against. them existed at first, they soon 
subsided. In others they are not used, lest this should 
excite opposition among the natives, and. defeat, the 
whole plan. The teachers are generally Hindoos, some 
of them Brahmins, but it is necessary to maintain a 
strict superintendence over them, as without: this they 
are sure to neglect their duty. The number of schools 
connected with the different missionary stations in India 
amount to about 300, in which are educated upwards 
of EIGHTEEN THOUSAND children. 

About the middle of the 17th century the Dutch in- 
troduced the Protestant faith into the island of Ceylon ; 
but unfortunately the measures they employed for its 
propagation were in some respects extremely reprehen- 
sible. Besides settling ministers, and establishing an 
extensive system of schools on the island, they issued. a 

proclamation, ordaining that no native should be raised Mission 
to the rank of a modeliar, or admitted to any employ. ““"Y™ 
ment under government, unless he subscribed the Hel-« 
vetic Confession of Faith, and professed himself a mem- 
ber of the reformed church. In consequence of this 
absurd and ace Be aE vast numbers of the Cinga~ 
lese abandoned the religion of their ancestors, and em- 
braced the faith of their conquerors. Even in 1801 
the native Protestant Christians in Ceylon still amount- 
ed to upwards of 342,000, according to the general re- 
turn in the ecclesiastical department ; but in 1813 there 
were only, according to a similar return, about 146,000. 
The fact is, that a large proportion of those who are 
called Christians are in reality heathens; for though 
they have been baptised in their infancy, they are to- 
tally ignorant of the principles of the gospel, and are 
worshippers of the idol Buddhu. Not a few avow 
themselves both Christians and Buddhists, and are 
willing to be sworn as either the one or the other in a 
court of justice. ; 

Within these few years a considerable number of 
missionaries of various denominations have settled in 
Ceylon, and have been patronised in the most liberal 
manner by the British government. Among these the 
Methodists have been singularly yom Syn by their 
activity and zeal. . In 1819 they had formed no fewer 
than thirteen or fourteen missionary stations in different 
parts of the island; and in the schools which they had 
established there were 4484 children, of whom several 
hundreds were girls; a circumstance which is the more f 
interesting, as in Ceylon, females, notwithstanding their = 
great importance in society, were in general excluded . 
from the blessings of education. 

To Java, Amboyna, Sumatra, Timor, Celebes, For- Java, &c 
mosa, and others of the eastern islands, on which they . 
established themselves, the Dutch in the 17th cen- . 
tury sent ministers to convert the inhabitants to the ; 
Christian faith. Vast multitudes of the natives, as in 
Ceylon, submitted to baptism; but most of them,we 
suspect, might nearly as well have retained the religi 
of their ancestors. In Java alone the number of Chris« 
tians was upwards of 100,000; and in the Molucca 
Islands there are still probably not fewer than 40,000 ; 
but for many years past they have been much neglect- 
ed, and. are now in a great measure destitute of the 
means: of religious instruction. Several missionaries, 
however, have of late been sent from Holland to these 
islands, and editions of the scriptures in Malay are 
reparing for the use of the inhabitants. : 
In 1807, the Rev. Robert’ Morrison was sent by the Chinas — 

London Missionary Society to Macao, with a particular 
view to the translation of the Holy Scriptures into the 
Chinese language. In retin a a fl he had to 
make it as much a matter of secrecy as if he had been 
plotting the overthrow of the government: the persons 
who assisted him trembled for their own safety should | 
they be discovered. In January 1814 he published the f 
New Testament, part of it translated by himself, and i 
part of it taken from a valuable MS. in the British Mu- 
seum, a transcript of which he carried with him from . 
England. He now proceeded with a translation of the t 
Old Testament, pe it is expected’ that it will soon be 
completed. Besides’ these works, Dr. pate ll 
lished several others, chiefly of a philological nature, 
with the view of assisting the future student inac- = 
uiring the Chinese language. In April 1815, the Malaces 
ev. William Mylne, who had been sent out to assist 

him in his labours, proceeded to Malacca with the view } 

{ 

7 
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Missions. of establishing a branch of the Chinese mission in that 
=~" country, as they found themselves greatly restricted in 

ir labours at Macao. Here he was joined by other 
missionaries, and an extensive establishment was form- 
ed by their united exertions. They instituted schools 
for Chinese, Malay, and Malabar children ; they print- 
ed various works in the Chinese and Malay languages: 

forwarded them in great numbers to the different 
ents in the i where the Chinese re- 

sided, to Siam, Cochin-China, and even to China itself: 
and they are now erecting a college for the cultivation 
of Chinese and E literature. 
In 1792, the Morayians, or United Brethren, sent mis- 

sionaries among the Hottentots in the neighbourhood of 
Good Hope. the Cape of Good Hope. Here they at first met with vi- 

calumnies were circulated with respect to their 
and a conspiracy was even formed against their life. 
success,however, with which their exertions were crown- 
ed, amply recoupensed them for all the difficulties and 
trials which they encountered during the first years of 
their residence in that country. T’ 

settlements, 
hey have now two 

flourishing the one about 120, the other 40 
miles from 
near the 

Town ; and lately began a third 
of Caffraria. Since the commence- 

ment of the mission, they have baptized about two 
thousand of the Hottentots, a large proportion of whom, 
we have reason to sup are an ornament to their 
Christian ion. i ae oan 
number of these wretched outcasts of society, they have 
been singularly successful in improving their external 
condition, and in ing civilization among them. 
Bavians Kloof, the first settlement which they esta- 

clus were crelated ith respect to thet designs, 

he 

blished in this , lies in a valley surrounded by 
high mountains, watered by the river Sonderend and 
several smaller streams. the missionaries first 
ponag pet this place ie wilderness, beg 
are provements we made upon it, that it 
now looks like a kind of i Some of the Hot- 
tentots’ houses consist of four ts, which are 
white-washed, and look remar' 
others are still mean and dirty. 
tached a garden, surrounded with bright green quince 

and full of peach and thee tie ‘roan: the 
bloom of — m4 a. with its delicious fra- 
grance. ir growth is so rapid and ising, that, 

in the cultivation of his garden, many a Hottentot has 
lost his national character of idleness and sloth, and ac- 
quired a relish for an active industrious life. The 
whole settlement is about a mile in length, and a quar- 
ter of a mile in breadth. The are so numerous 
and so beautiful, that the whole looks like a city in the 

Lich ten- 

ly neat and clean; 
To every house is at- 
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contrary to fact. With them Christian instruction is Missions. 
from the very first the primary object, and is consi- 
dered as the grand engine of canilieation. Both, in 
fact, are carried on at the same time, and have mutual- 
ly a powerful influence in promoting each other,—a plan 
unquestionably much more rational than that which is 
commonly attributed to them, and for which they have 
obtained so much credit. In 1819, the new settlement 
which the Brethren had formed near the borders of 
Caffraria, was entirely destroyed by the Caffres in the 
course of their late eruptions into the colony: several 
of the Hottentots were murdered, and upwards of 600 
head of cattle belonging to them and the missionaries 
carried away ; but since the restoration of peace, the 
Brethren have again returned to that part of the 
country. 

In 1798, Dr. Vanderkemp, a Dutch physician of con- 
siderable eminence, and three other young men, were 
sent by the London Missionary Society to South Afri- 
ca, In that country this Society has now no fewer 
than twelve settlements, some of them within the colo-* 
ny of the Cape of Good Hope, others beyond its boun- 
daries. At these different places, many thousands of 
heathen of varidus nations have enjoyed the benefit of 
Christian instruction; and upwards of fifteen hundred 
have been admitted by baptism into the bosom of the 
church. Dr. Vanderkemp, and others of the mission- 
aries, have been censured for neglecting to promote ci- 
vilization among the people under their care; but 

h there appears to have been some foundation for 
the , they were by no means so negligent in this 
respect as their enemies alleged. As the Hottentots 
were extremely indolent, it was early a maxim with 
them to teach them the necessity of industry, by al- 
lowing them to feel the sorrows of want, and to give 
them nothing but what they earned by their own la- 
bour, except such as, through or sickness, were un- 
able to work. The beneficial effects of this system was 
evident in the improved habits of the people, and in 
the vast increase of their wealth. They not only 
sess herds of cattle, sheep, and goats; but, where 
it is practicable, have cultivated considerable tracts. of 
land, and planted excellent gardens, Of late years, the 
ser sonnel consequence Je! the anepeatlene — 
were brought against » have paid more particular 
attention to the civilization of the people under their 
care; and, though they have many obstacles to en- 
counter, yet in some of the stations the progress of im- 
provement has been uncommonly rapid. 

In 1804, the Church Missionary Society sent mis- Susoocoun- 
i try. sionaries to Sierra Leone, with the view of introducing 

Christianity among the neighbouring Susoos, From 
several of the chiefs they met with the kindest, recep- 
tion, and the greatest encouragement; but to others, 
their of them things” seemed 

: . sree 

to struggle with difficulties of no ordinary kind, most 
of them arising out of the iniquitous traffic in slaves. It 
may appear to us a very extraordinary circumstance, 
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Missions. that the inhabitants of Africa should cling to that as a 
—_Y~" blessing, which we had abolished as her greatest curse ; 

but the fact is, the slave trade had, from time immemo- 
rial, been the main support of the country, and the re- 
moval of the slave factories stopped the whole trade of 
the natives, which could not fail to be felt as a serious 
evil, until some other profitable traffic was established. 
Hence they hailed the appearance of a smuggling ves- 
sel on their shores, and, on a short notice, supplied her 
with a cargo of slaves in exchange for tobacco and pow- 
der and rum, which quickly spread idleness, disorder, 
and misery through the whole country. The governor 
of Sierra Leone having sent armed vessels to destroy 
the slave factories, and to capture the smuggling ships, 
the Susoos became extremely exasperated against the 
missionaries, imagining it was they who communicated 
information to him of the arrival of smugglers on the 
river, though they in fact scrupulously avoided inter- 
fering in matters of this description. The two settle- 
ments which the missionaries had established in the 
country were burnt to the ground ; and the enmity to 
them became at length so general and so violent, that in 
1818 they retired with a considerable number of the 
children to Sierra Leone. A similar establishment, 
which was formed on the Bullom shore, was also aban- 
doned, chiefly in consequence of the pernicious influ- 
ence of the slave trade. 

But while the slave trade has unhappily blasted the 
prospects of the Church Missionary Society in the Su- 
soo country, and on the Bullom shore, it has opened 
to them a wide and important field of usefulness in the 
colony of Sierra Leone. After the abolition of this in- 
iquitous traffic, multitudes of negroes, captured in 
smuggling vessels, were brought to Freetown, and, as 
they were in a most wretched forlorn condition, they 
were settled in towns in different parts of the colony, 
and were supplied with food and clothing at the ex- 
pense of government, until they were able to maintain 
themselves. In the principal of these towns the Church 
Society established missionaries and schoolmasters, who 
are proceeding in their labours with every prospect of 
success. In January 1819 the number of adults and 
children attending the schools in Sierra Leone was no 
fewer than 2104. 

In 1721, Mr. Hans Egede, a Norwegian clergyman, 
proceeded to Greenland, with the view of attempting 
the conversion of the inhabitants to the Christian faith. 
There, amidst numberless difficulties, and hardships, 
and dangers, he laboured with unwearied patience and 
perseverance, but with little appearance of success. 
Though the Greenlanders often listened to him with won- 
derful attention, and approved of all he said, it was evi- 
dent they understood little of his instructions. It is 
worthy of notice, however, that the immortality of man 
was a favourite doctrine with them. It pleased them 
to hear that the spirit did not die with the body; that 
the body itself would be restored to life at the last day ; 
that friends would meet together in another anda bet- 
ter world ; and that they would be no more subject 
to sickness and sorrow. In Greenland, the Danish go- 
vernment afterwards established a number of other co- 
lonies, (See Art. Greentanp,) and in the principal ‘of 
them supported missionaries. Many of the Greenlanders 
have now embraced’the Christian faith, and its benefi- 
cial influence is obvious in promoting civilization among 
them; there ‘is’a marked’ difference between ‘their 
manners and customs and those of their pagan countty- 
men, 

In 1733, Christian David 
Christian Stach, three of the Moravian Brethren, pro? 
ceeded on a mission to this cold inhospitable country: 
«« There was no need,” says one of them, “ of much 
time or expense for our equipment, The congregation 
consisted chiefly of poor exiles, who had not much to 
give us, and we ourselves had nothing but the clothes 
on our backs.” No description can equal the difficul- 
ties, and dangers, and hardships which the Brethren 
had to encounter, especially during the first years of 
their residence in that dreary region. By the Green- 
landers they were treated with all the caprice common 
to savages. Sometimes they appeared very friendly to 
them ; at other times they behaved with the greatest 
rudeness. If the missionaries stopped with them more 
than one night, they employed every kind of art to 
entice them to their wanton dissolute practices ; and 
when they failed in this, they endeavoured to weai 
and provoke them, by mocking and mimicking their 
reading, singing, and praying, or by accompanying 
these sacred exercises with their hideous howling, or 
the beat of their drums. All this, and much more, the 
Brethren bore with patience, meekness, and serenity ; 
but the savages, instead of being softened by their gen< 
tle behaviour, were only. encouraged to abuse them the 
more. They pelted them with stones, climbed on their 
shoulders, seized their goods, and shattered them ta 
pieces: they even attempted to spoil their boat, or to 
drive it out to sea, which would have deprived them of 
their principal means of subsistence. Cheerless, how-= 
ever, as were the prospects of the Brethren for several 
years, they at length beheld their labours crowned with 
remarkable success, 

«« Fired with a zeal peculiar they defy 
The rage and rigour of a polar sky ; 
And plant successfully sweet Sharon’s rose __ 
On icy plains, amid eternal snows.”” CowpEr. 

In January 1816, the number of baptized Green 
landers connected with the three settlements which the 
Brethren have established in Greenland, was as fol- 
lows: 

Begun 
1733, New Herrnhuth, 359 
1758, Lichtenfels, 306 
1774, Lichtenau, 487 

Total 1152 

To some these numbers may appear inconsiderable, 
but let it be remembered they constitute a large pro- 
portion of the Greenland nation. The population of 
this unhospitable country is said not to exceed six or _ 
seven thousand; so that if. this estimate be correct, 
the Christian converts under the care of the brethren 
form about one-sixth of the whole inhabitants of the 
country. Such indeed has been their success, that in 
the neighbourhood of New Herrnhuth and Lichten- 
fels, Greenland has for many years past, assumed the 
aspect of a Christian country. A century ago, nota 
Christian was to be found in the whole of that unhos- 
pitable country ; now there are no Pagans in the 
neighbourhood of these two'settlements, except occa-~ 
sional visitors. A few years ago only two of the con- 
verts at Lichtenfels had ‘relapsed into paganism ; «and 
at New Herrnhuth, the number was nearly the same. 
This certainly is a very extraordinary fact, and is’a 
striking proof of the’ strictness of the brethren in the 
admission of persons to’ baptism, and of the care with 
which they afterwards watch over them. 

Matthew Stach, and Mission 



Labrador. 
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The schools were attended not only by the children, 
the adults, many of whom made considerable 
in learning. hey had family worship both 
and evening in all their houses, and it was 

extremely pleasing to hear them employed in their 
own habitations in reading the New Testament, which 
is now translated into their language, and in singing 

ssa ah to the Indians in the neighbourhood of 
translated the whole Bible into 

language, and ef several other useful books. Be- 
r. Elliot, there were a number of other min- 
ho exerted themselves with great energy and 

ini cting the savages; and their efforts were 
successful in an eminent in promoting Chris- 
tianity anid the arts of civilization among them. In 
1687, there were six churches of Baptined Indians in 

bat 
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New England, and eighteen assemblies of Catechumens 
professing Christianity. 
there were no fewer than twenty-four who were 

of the gospel, besides four English ministers 
who in the [Indian language. 

In 1734, Mr. John Serjeant settled as a missionary 
among a number of Indians on the river Housatunnuk, 
in the province of Massachusets. His labours among 
them red at first to be attended with considerable 
success; but the Dutch traders in the neighbourhood 
never ceased in their endeavours to corrupt them with 
rum; and though the Indians passed strong resolu- 
tions against drinking, and even kept them for a con- 
siderable time, yet some of them unhappily relapsed 
into that and other vices, even after they seemed to be 
completely weaned from them. In 1811 the Stock-~ 
bridge Indians, as pe aby now called, amounted to 
475 persons, none of w we suppose were professed 

Of late years they have made considerable 
in husbandry, and other useful arts. 

In 1743, Mr. David Brainerd entered on his labours 
as a missionary among the Indians. Many were the 
fatigues, the dangers, and the distresses which he ex- 
peri in the course of his labours among them ; 
and no less singular were the faith, the patience, and 
the self-denial which he manifested under trials of this 
pes oe His success however reg, compensated 
him all his toils and sufferings. The impression 
which his ministrations made upon the Indians was 
truly extraordinary, yet it was at the same time scrip- 
tural and ratio Few men were ever more free 
from enthusiasm than Mr. Brainerd, and none could be 
more careful to check it in others. A dry eye was 
often scarcely to be seen in their assemblies ; yet there 
was no disturbance of the public worship. A deep 
impression was made on their hearts; but there was 
no boisterous agitation of their passions. All was pow- 
erful and efficacious; yet calm and ul. The 
number whom he baptized was not considerable; but 
there is reason to believe they were in general sincere 
converts to the Christian faith. 

In 1734, a number of the United Brethren proceed« 
ed to North America, with the view of introducing 
Christianity among some of the Indian tribes. To de- 
scribe the difficulties, and trials, and persecutions, 
which they experienced in the tion of their 
disinterested rs, would far exceed the limits of 
this article. In November 1755, a party of French 
Indians arrived in the neighbourhood of the missionary 
settlement. As the family were one night sitting at 
supper, they heard an uncommon barking of dogs, 
upon which one of the brethren went out at the back 
door to see what was the matter. Hearing the report 

pen the house-door. 

flew up stairs to the 
tion, and i 

Missions. 

Of the Indians themselves, =." 
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Missions. the flaming roof, leaped down and made their escape. rishing, has been greatly checked in its progress. The Missions. 
——.—" Christian Fabricius, one of the Brethren, was the next; whole number of Indians baptized by the Brethren ““Y"” 

who made the attempt, but before he could escape, he 
was perceived by the savages, and instantly, wounded 
with two balls... He was the only one whom they 
seized alive; and after ‘dispatching him with. their 
hatchets, they cut off his scalp, and left him dead on 
the ground. All the. others who fled to the garret 
were burnt to death. Senseman, one of the missiona- 
ries, who made his escape, had the inexpressible grief 
to behold his wife perish in this: miserable manner, 
When surrounded by the flames, she was seen stand- 
ing with folded hands, and, in.the spirit of a martyr, 
was heard to exclaim, “ ’Tis all well; dear Saviour.” 
The whole number who perished in this terrible ca- 
tastrophe, was eleven of the. missionary family : five 
only made their escape. The Brethren, however, 
were the only sufferers: the Indian congregation hap- 
pily escaped; but yet they lost the whole of their pro- 
perty, for the savages set fire to the town, and: laid 
waste all their plantations. 

During the American war, the missionaries and the 
Indians under their care were involved in one trouble 
after another; and toward the close of it, a number of 
the latter were massacred by the white people, in the 
most treacherous and Sanaa manner. The Brethren 
and their congregation had lately been removed to 
Sandusky, by Colonel de Peyster, the English gover- 
nor of Fort Detroit, from the flourishing settlements 
they had established on the river Muskingum; and, 
as in consequence of this, they were reduced to the 
greatest straits for want of the necessaries of life, a 
number of the Christian Indians returned in. order 
to fetch the corn they had left growing in the fields. 
While a party of them were in that quarter, a band of 
Americans came into the neighbourhood, with a de- 
sign to murder them. After a scene of unparalleled 
baseness and hypocrisy, they made the Indians prison-~ 
ers, and told them that they must all die next morning. 
When the day of execution arrived, the murderers fix- 
ed on two houses, one for the men, the other for the 
women and children, to which they wantonly gave the 
name of slaughter-houses. The poor innocent crea« 
tures, men, women, and children,-were bound with 
ropes, two and two together. They were then led into 
the slaughter-houses appointed for them. There they 
were scalped and murdered in cold. blood, by. these 
demons in human form. In this horrid manner per- 
ished no fewer than ninety-six persons, among whom 
were five of the most valuable assistants, and thirty- 
four children. They behaved, according to the testi- 
mony of the murderers themselves, with wonderful 
Sneed and met death with cheerful resignation. 

he miscreants even acknowledged that they. were 
good Indians, ‘ for,” said they, ‘* they sung and pray- 
ed to their latest breath.” This band of murderers 
was soon afterwards attacked by a body of English 
and Indian warriors, and the greater part of them cut 
in pieces. Thus they met with that vengeance from 
the swords of their enemies which would probably Begun 2253 
never have been inflicted on them by the laws of their 1732, St. Thomas $ . 4°96 
country: a circumstance in which every heart. would 1733, St. Croix BY silty ae 
exult, were it not for the awful consideration that, per- 1754, St. Jan ‘ ' » 4s 
sons whose hands were still reeking with the blood of 1754, J; amaica, about. . Ss 
their murdered victims were but ill prepared to appear 1756, Antigua - + - 7 14 
before the tribunal of the Almighty. 1765, Barbadoes «+ + 
By the numerous and heavy trials which it has had 1777, St. Christopher's . . * 2230 

to endure, this mission, which was long extremely flous ti, De 4 

since its commencement, may be estimated, we appre- 
hend, at about 1400; but though they have still three 
settlements among them, the members of their congre- 
gations do not amount to 200. 

In 1738, several of the Brethren sailed for Berbice, 
and settled as missionaries among 
afterwards proceeded to Surinam, and established dif- 
ferent settlements among those in that colony. Some. 
also went as missionaries among the free negroes ; but 
in consequence of the many difficulties and disasters, 
they met with, they were obliged to relinquish all these 
undertakings one after another. Among the negro 
slaves in Paramaribo and the neighbourhood, they were 
more successful. In 1816, their congregations in this 
quarter consisted of 817 members. 

In Demerara, the Methodist missionaries, and some 
from the London Missionary Society, have also labour- 
ed among the negroes with great-success. 

In 1732, Leonard Dober and David Nitschman, two 
of the Moravian Brethren, proceeded to St. Thomas, 
one of the Danish West India islands. As this was the 
first mission. undertaken by the Brethren, it. may not 
be uninteresting to state the circumstances which gave 
rise to it, especially as they afford an instance of disin~ 
terested benevolence, which perhaps has scarcely a pa- 
rallel in the annals of history. When Count Zinzen-« 
dorf was at Copenhagen, attending the coronation of 
Christian VI. the King of Denmark, a negro called 
Anthony, contracted an acquaintance with some of his 
domestics, and informed them that he had a sister in 
the island of St. Thomas, who was exceedingly desir- 
ous of being instructed in the ‘principles of religion ; 
but as she had neither time nor opportunity for it, she 
often besought the Great God to send some person toshew 
her the way to heaven. Anthony having soon after visit- 
ed Herrnhuth, again declared in the presence of many of 
the congregation, thejdesire of his countrymen, and espe- 

cially his sister, for Christian instruction ; but he add. 

ed, that the labours of the negroes were so accumue 

lated, that they could have no opportunity of r us 
improvement, unless their teacher was himself a slave, 
to instruct them in the midst of their daily avocations. 
In consequence of this representation, Leonard Dober, 
and Tobias Leupold, two of the congregation, offered to 
go to the island of St. Thomas, and to sell themselves 
as slaves, in case they should find no other way of in- 

structing the negroes. Besides this mission in St. Thos 
mas, the Brethren afterwards established others in St, 

Croix, St. Jan, Jamaica, Antigua, Barbadoes, St. Chris- 

topher’s and T'obago ; but the last has been suspended 
for some years. In.some of these islands, their success 

has been inconsiderable ; but in others, it has been very 

extensive, as will appear, from the following statement 
of the members of their congregations at the latest 
period we have been. able to ascertain them, 

Sout 

the Indians. Others America. 
Berbice. 
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In some of these islands, the success of the Brethren Begun 

has been so considerable, that the 1 of their Brought forward . 18,196 
form a proportion of the whole 1800, Bahama Islands . . 516 

nber of slaves ; in St. and St. Croix, they 1809, Trinidad .  . 241. 

er ee the sear poreiacie., Thoweh tha wiley 1810» Nogeilla Se. Maiti 819 ion. ity a an 

of the Brethren’s 4 are now universally acknow- 1818, Tobago a Ane 17 
ledged, yet we may here mention, that it has been — 

stated on au , that among the planters in 19,325 

the West Indies, a Negro is reckoned doubly valuable Besides the N -and people of colour who are 

if’ he is Moravian. __, members of the Methodist Societies in the West Indies, 
In September 1786, the Rev. Dr. Coke, accompanied there are 43,411 of the same description of persons 

2 three other methodist preachers, for Nova connected with those in the United making a 
Stotis, sailed from England for thet country ; but the total of 62,736. : 8 

captain was compelled, by stress of weuther, to change In the West India islands, the missionaries of 
his course, and to land them on the island of Antigua. 4}] denominations have experienced the most violent 

* tion from numbers of the white inhabitants. 

they visited, they resolved, the Methodists have of late years been the 
the place of their original des- principal objects of this opposition, yet the Moravians, 

prudent as were their endeavours to in- 

Aetakot were long op with no less vio- 

missionaries to the Jence, Not only lawless individuals, and infuriated 
mobs, have frequently assaulted the Methodist Mission- 
aries, and interrupted them: in their labours, but the 

i of’ several of the islands, gene Ja- 
maica, have passed severe acts agai , restricting 

N Sayin Ceieremtionsendyaniiing Sere SS 

__In 1819, the Methodist Societies in the West India be eredited, Yet the fact i unquestionable, ike 

Hale 

ie i pe i | int 1 f i E Fl i Hl 4 FE U a i i F : : § fe i i : F 

members, exclusive of a few white people. Vincent's) a law inflicting the punishment of 
Begun DEATH on the score of reli ‘o what an extent 
ag . 3 3594 the Methodists were beyond the ion of 
1787, incent’s > 2685 law, is evident, from the following notable decision of 
sia ed er ag . - 2309 one of the magistrates of Barbadoes, in the case of a 
1787, St. E ‘4 252 assault on their chapel by a lawless 
1788, Barbadoes . 26 mob : “ The offence,” said he, ‘‘ was committed against 
1788, Dominica . 633 God. It therefore does:not belong to me to 
1789, Nevis 943 ish it.” But though the Methodists have experi- 

. 1789, Tortola @ 17389 enced the most violent ility from many of the white 
1790, Jamaica 5452 inhabitants of the West Indies, it w be an act of 
1793, Grenada. 211 gross injustice, both to the planters and to the mission- 
1797, St. Bartholomew’s 308 aries, were we not to state, that such sentiments and 
1799, Bermuda ~ . P 44 ices were by no means universal ; that though mul- 

ae titudes were their enemies, not a few were their friends 
Carry over 18,196 and supporters *. 

een seer —entbeete tga tnrane— toad aged gente er. argon Death erika Norwell? ws 

Soetalasiesiue te tnetiaprens elie meagre dar) Wry wr tent saree capentiel bythe Went Ente was “ LP on “ est i 
Eseikasiaichnenedeah inthe, adenton, of which arasoridemle aus lon Game oontsibntad the whiens. ce ple pe obra 
any tanita in any of the hands inthe erection of which vie getenen of the islands have not ined by the sub or 

roo RY PR ple pel ak masons ’ ’ 

fr wach parpoen mark bth the rank in Wifey andthe opinions of she contributors enter Zamiala, Coals tind Qan% aad fa. 
naticiem of orn meme teeny nag emelron ni nm frrscnee ert yrragimeprmpees st atnity By or clergy, 
though not in general personally active in Negro instruction, Sneeries tn mi shoud eee eee Ee 
a ong age Sms no danger from them, It has not been an unusual thing for their slaves to be members of the Methodist 

by their or consent. The rector of gave £10, 13s, 4d. currency towards the chapel in that city; and on ano- 
ther occasion, £20 towards the Morant Bay Chapel. rector of Morant Bay also gave £10 towards the chapel in that place; and 
when 2 collection was made in the chapel at a little before the persecuting law of 1807, for the purpose of aid to the 
nee sea emempalenr many ladies and gentlenien of the city were present, who put into the box. some joes, and 
others making in the whole a of £74. In other islands, not merely planters and merchants, but members of colo- 

assemblies, presidents, chief judges, and governors, have only subscribed to the erection of chapels, but in some instances have 
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Missions. In 1796, the London Missionary Society commenced ‘Taha, Borabora, and Marua; in all of which idolatry Missions. 
— _—*— its operations with a mission to the South Sea islands. was abolished, and Christianity became the professed —y— 
Potynest. Nine of the Missionaries settled in Tongataboo; buta religion. Besides instructing the natives in the princi- 
Tongata- civil war having arisen on the island about two years ples of Christianity, the missionaries taught them to | 
boo. after their arrival, three of them were murdered by read and write their own language. In this attempt, 

one of the contending parties ; and the others, discou- they formerly met with little encouragement; now, 
raged by the difficulties and dangers of their situation, their exertions were crowned with extraordinary suc- 
retired soon after to New South Wales. A solitary cess. In the different islands, it was s posed there : 

St. Chris. missionary, who settled on Santa Christina, one of the were upwards of six thousand persons ibs were able 
more Marquesas islands, returned to England at astill earlier to read more or less perfectly. Pomare even issued 
Otaheite, period. The others took up their residence in Otaheite, orders. that school houses should be erected in every 

and though they were at first most favourably received 
by the natives, yet they met with so many difficulties 
and discouragements in the prosecution of their labours, 
that this mission, of which the highest anticipations 
had been formed, was for many years considered as a 
kind of forlorn hope. The missionaries at length left 
Otaheite, as a civil war was on the point of breaking 
out on that island; and most of the friends of missions, 
we believe, hoped that they would never return, as there 
appeared not the slightest prospect of their being use- 
ful among the natives. 

In 1811, several of them, however, did return ; but, 
for the present, they took up their residence in Eimeo, 
as the continuance of peace in Otaheite was somewhat 
doubtful. Soon after their arrival, Pomare the king, 
who used formerly to shew a strong aversion to religious 

district of Otaheite and Eimeo, and that the best in« 
structed of the natives should be employed in teach- 
ing others; so that these islands now possess some- 
thing like an establishment of parochial schools. The 
art of printing has been introduced, and the press is 
now in active operation in these islands. The gospel 
of Luke, when printed, was sold for three gallons of 
cocoa-nut-oil per copy; and though the impression 
consisted of 3000 copies, yet several thousands of the na« 
tives were sadly disappointed that no more were to be 
had. Had there been 10,000 copies, it was supposed 
the whole might have been sold in ten days. The plan 
of selling the books they printed was adopted by the 
missionaries in preference to distributing them gratis, 
with the view of promoting industry among the na-« 
tives, ; 

instruction, publicly renounced idolatry, and made a In 1814, the Church Missionary Society formed an AusTrat- 
profession of Christianity. With him this does not ap- establishment on New Zealand, with the view of intro- asta- 
pear to have arisen from political motives; but from the ducing the arts of civilization and the light of Christian- see, Zea 
firm conviction of his understanding, and the deepim- ity among the inhabitants. Hitherto the missionary ““"“ 
pression which divine truth had made on his heart. The settlers have been able to effect little; yet their pros« 
example of Pomare, in embracing Christianity, produc- 
ed, as might be expected, a powerful sensation among 
his countrymen. . Instructions which had lain dormant, 
and convictions which had been stiffled for years, now 
appeared to revive. Many of the people began to in- 
quire for themselves ; the congregations of the mission- 
aries, which had hitherto been extremely small, rapidly 
increased ; and great numbers publicly renounced the 
religion of their ancestors. Idolatry was at length com- 
pletely abolished, both in Otaheite and Eimeo. The 
gods were destroyed, the morais demolished, the Arreoy 
Society dissolved, human sacrifices, and the murder of 
infants, abolished. Instead of a multitude of idols, mo- 
rais, and altars, there were now Christian churches in 
every district ; except here and there a heap of stones, 
scarce a vestige of the old religion was to be seen. The 
Sabbath was observed with singular strictness ; family- 
worship was established in almost every house, and se- 
cret prayer was the practice of almost every individual. 
There was at the same time a material improvement in 
the moral conduct of the people ; the condition of the 
female sex was considerably ameliorated ; the popula- 
tion of the islands, which had previously been diminish- 
ing with prodigious rapidity, promised soon to increase, 
as, in consequence of the abolition of infanticide and 
other criminal practices, there was already a visible dif- 
ference in the number of children. This extraordinary 
revolution was not even confined to Otaheite and Ei- 
meo ; it extended, in a short time, to the neighbouring 
islands, Tetaroa, Tapua-Manu, Raiatea, Huaheine,. 

pects, on the whole, are highly encouraging. 
Such is a general sketch of the principal missions es- 

tablished by Protestants in different parts of the heathen 
world. Many others we have been obliged to pass un- 
noticed, as they were attended with no remarkable cir~ 
cumstances, or were productive of no considerable ef. 
fects. Should the reader wish more particular details 
of Protestant missions in general, he may consult - 
Brown’s History of the Propagation of Christianity among 
the Heathen, 2 vols. 8vo. 1814. Accounts of particular 
missions he will find in the following works; Mather’s 
History of New England: Mayhew’s Indian Converts ; 
Hopkin’s Memoirs relating to the Housatunnuk Indians ; 
Brainerd’s Life ; Niecampii Historia Missionis Evange- 
lice in India Orientali ;, Meier Missions-Geschichte o-« 
der Auszug der Evangelischen Missions Berichte aus Os- 
tindien von 1737 bis 1767 ; Neure Geschichte. der Evan= 
gelischen Missions Anstalten in Ostindien6. Band. Hans 
Egede Nachricht vom Gronlandischen Mission; Crantz’s 
History of Greenland, 2 vols ; Oldendorp’s Geschichte 
der Mission der Evangelischen Bruder auf St. Thomas, 
St. Croix, und St. Jan. 2 band. ; Loskiel’s History of the 
Mission of the United Brethren in North America ; Ris- 
ler Erzahlungen'aus der Geschichte der Bruder Kirche ; 
Haensel’s Letters on the Nicobar Islands ; Moravian Pe- 

_ riodical Accounts, 6 vols, ;. Baptist Periodical Accounts, 
6 vols. ; Coke’s History of the West Indies, 3 vols. ; 
Transactions of the Missionary Society, 4 vols, ; Mission= 
ary Register, 7 vols. ; Proceedings of the Church Mis« 
stonary Society, 6 vols, (w. B.) 

objects of illicit attachment and licentious intercourse ; that the personal ill-treatment which the preachers of. ‘* righteousness, and temper- 
ance, and a judgment to come,” haye.in many cases experienced, has been the consequence of violent resentments produced by checks put 
upon Vicious indulgence, by the introduction of a stronger principle of morality among the slaves and females of colour; and that restrice 
tive laws gravely proposed to legislatures have been, in many instances which might be given, mainly the work of men who had such in- 
juries to.complain of, then the whole controversy would be placed in a light in which that party are not, we are persuaded, disposed to 
have it viewed On this subject, evidence is not wanting, but the necessity of adducing it shall be created only by the conduct of those who 
are most anxious to justify their zeal against missions on very different reasons.” P. 141. 
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mals ; and bears, which are injurious to the fruit and 
Alligators, some of which are 15 feet long, are 

Hand to the sonth of 82° of latitude. The salamander, 
the murena siren, and the gouffre, are also tound here. 
Besides these, there are parroquets, wild turkies, and 

The Mississippi territory is divided into 12 counties 
whose population in 1816 was as follows : ; 

Counties. Whites. | Slaves. Total. 

Adams. 3604 | 639% | 9998 
Jefferson . 2548 2358 4906 
Claiborne . 1716 1790 3506 
Wilkinson $218 4057 7275 
Amite 3365 1604 5059 
Warren... 799 168 1567 
Franklin . . | 1696 | 1013 | 2709 
Marion « « | 1015 | +686 | 1701 
Pike ate 2078 540 | 2618 
Hancock . . 667 333 1000 
Lawrence . 1367 417 1784 
Wayne . . | 1566 | 517 | 2083 

Total. . | 23,639 | 20,567 | 44,206 

The two articles of culture in this state, are 
cotton and Indiancorn. The average per acre 
of cotton 1000 in the seed. ize is of a fine 
F rma = yaya ing 70 Ibs. in many parts. 

is protependiirored: clang the, river, Miniooleat river 
Saeed eeiiaietti essere’, duet cote farmers have 
from 500 to 1000 head, Horse and sheep are not nu- 
merous, 
The following was the state of the manufactures in 

1810: 
VOL. XIV, PART II. 

or mixtures, to the value of j 
; -. . 1380 

1 
807 

yy 7,200 
Tanneries sane fala ace 39,590 
Distilleries dab dane eis 

Natchez is the only place where there is consider. 
able commerce.’ Through the channel of the Tom- 
bigbee, beef, , and corn are sent to Mobile and 
Pensacola. The surplus ctions of the western 
pets pass through the Mississippi. A steam-boat plies 
tween New Orleans and N, » a distance of 300 

miles. 
Natchez, the capital of the state, is pleasantly situ- 

ated on a considerable eminence on the east bank of 
the Mississippi. It contains 1511 inhabitants, of whom 
459 are slaves. Washington as 524 inhabitants, of 
whom 182 are slaves. See Bartram’s Travels through 
North and South Carolina, &c. Philad. 1791; Brown's 
Western Gazetteer, 1817 ; Morse’s Geography, p. 258 ; 
and Warden's Account of the United States, vol. iii, p. 
1—21. 
MISSISSIPPI River, is a very large river in North - 

America. It rises in North Lat. 47° 38’, and West 
. 95° 6’, and pursues a south-easterly course to 

the of St. Anthony, for about 600 miles. From 
these falls, this river is navi, by boats to its junc~ 
tion with the Missouri, a distance of 1030 miles, in 
which it has nearly a southern course. It is neither 

the Red River, a distance of nearly 1068 miles, it 
runs nearly south by west; and from Red River to 
the Gulf of Mexico, a distance of $27 miles, it has a 
south-easterly direction, the whole distance being 1395 

The following distances of places in. this river, is 
given in Schultz's Travels, 

Miles. Whole distance. 
From the Missouri to St. Louis 14 14 
St. Genevieve é “\) os 73 87 
Kaskaskias River , - 4 16 103 
Grand Chain of Rocks 4 ; 75 178 
Mouth of Ohio *. ‘ . 15 193 
New Madrid wf 5 . 75 268 
St. Francis River ‘ - 240 508 
Arkansas 107 615 
Yazoo ; 241 856 
Natchez one ‘ ee 24 998 
Loftus Heights é P . 55 1053 
Red River 2 ° - 15 1068 
Baton - 104 1172 

New Orleans ‘ F - 1896 1308 
Fort Balize : a.¥,% 87 1395 

The Mississippi has many islands, some of which 
are five and six miles long, but ehey are low, snd con- 
stantly changing their situation and aspect. 

Fogs are very fi on the river. They rise only 
to the height of 30 or 40 feet. The usual current of 
the river is about three miles an‘hour. Boats descend 
from Natchez to New Orleans in one week, but they 
take about three weeks in returning, See Morse s Ame- 
rican Geography, p. 65. 

4e 
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MIS 
MISSOURI is the name of a large river in North 

America, which runs into the Mississippi near its 
source. It is formed ofthree branches, which rise amon 
the rocky mountains, the northern ‘one near 48° N. 
Lat. the southern near 42° N. Lat. and all near 120° 
W. Long. i 

‘The northern branch, which was the only one explo- 
red by the travellers who-were sent out for that purpose 
in 1804, was navigable for 248 miles. The distance 
from the confluence of these streams to the great ra- 
pids is 288 miles, from thence to the confluence with 
Plate River 1945 miles, and from thence to the con- 
fluence of the Mississippi 150, making a total of 3106, 
the distance which the Missouri is navigable above its 

As this junction is 
1395 miles from the Gulf of Mexico, the total length 
of the Missouri continued to the sea is 4501 miles. 
See Morse’s American Geography, p. 65. 
MITHRIDATES, See Rome. 
MITYLENE. See Merettn, in this volume, p. 109. 
MNEMONICS (ars mnemonica, from the Greek pyr- 

ay, memor,) signifies, in the more general sense of the 
word, the laws which regulate the exercise of the facul- 
ty of memory; in its more limited signification, it 
means a system of rules to assist the memory, by means 
of association, in recalling past impressions. Such a 
system was called by the ancients memoria artificialis, 
to distinguish it from a naturally good memory, unas- 
sisted by technical rules. 

There is no doubt that the memory is a faculty high- 
ly susceptible of cultivation, and also very capable of 
being assisted, in many cases, by arrangement and as- 
sociation. We have numerous instances, indeed, both 
in ancient and modern times, of individuals who pos- 
sessed and exercised this faculty in a very extraordinary 
degree; but we are frequently left in doubt whether 
they depended entirely on the natural strength of an 
originally good memory, improved, perhaps, by regular 

aA Nex cultivation ; or whether they had recourse 
to some mechanical aids. Cyneas, who was sent by 
King Pyrrhus on an embassy to the. Romans, learnt, in 
the course of one day, the names of all those persons 
whom he had seen, so perfectly, that, on the following: 
day, he could name all the members of the senate, and 
all the Romans who had assembled round them, King 
Cyrus.could name all the soldiers in his army ; and L. 
Scipio all the citizens of Rome. Mithridates, the king 
of two and twenty nations, held courts in as many lan- 
guages, and could converse with each nation in its own 
tongue, without using an interpreter. Themistocles is 
said to have been oppressed by the strength and tenacity 
of his memory ;‘and in the course of a year he learnt to 
speak Persic with perfect propriety. Crassus, while 
governor of Asia, learnt the five Greek dialects so com- 
pletely, that he was able to give judgment in each, 
Hortensips, the Romian orator, was able to repeat a 
whole oration in the words~he had previously conceiv- 
ed it, without commiitting it to writing ; and to go 
through the whole argumeits of an opponent in, their 
proper order. It is said that he once attended a whole 
day at a public sale, and, at the end of it, recited, in 
regular order, the names of all the buyers, the articles 
sold, and their prices, with perfect exactness. Seneca, 
in his youth, could pronounce two thousand given words 
in their proper order; and having got a verse from 
each of his school-fellows, he repeated more than two 
hundred of them from ‘the bottom to the top. ‘Avicen- 
na could, with facility repeat the wh ile books of Aris- 
totle's metaphysics. “Picts de Mirandola, repeated two 
thousand names which had been fead over to him: * Jo-' 
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Scaliger, when a young man, could repeat above | Mneme- 

pees ing once read them ; and, in nies. one hundred verses, hay 

aa 

1 

the course of a few weeks, he could repeat the contents “V7” 
of whole books in foreign languages. | Magliabechi 
dictated, from memory, whole egies valtich tad been 
lost. Several individuals are said to have beem able to 
repeat the contents of entire books from the end to the 
beginning, as is reported of the German poet Klop- 
stock, with to Homer, when he was at the school 
of Porta. William Lyon, a travelling player, repeated 
the contents of a new : from beginning to end. 
An peo wees once ere Set the Great of 
Prussia, for the purpose of giving him some specimens 
of his extroorina memory. soni sent eres. 
taire, who read to his Majesty a pretty poem whi 
he had just finished. The Giplidinstaleas concealed 
in such a manner as to be able to hear every word that 
was said. When Voltaire had concluded, ic obs 
served that a foreign gentleman would immedi re- 
peat the same poem to him, and therefore it-could not 
be original. Voltaire listened with astonishment to the 
stranger's declamation, and then fell into a great rage, 
and tore the manuscript in pieces. When Frederic in- 
formed bim of his mistake, the oh mee again dictats 
ed to Voltaire the whole poem wi correctness. 

These instances are sufficiently remarkable, even af= 
ter making every reasonable allowance for exaggera- 
tion. But there is a story told by Antonius Muretus 
respecting the wonderful memory of a young Corsi« 
ean, which is still more astonishing. We shall relate 
the story nearly in his, own words. 
dwelt, not far from me, a y Corsican, who. was be« 
lieved to be of a good family. had come thither in 
order to learn the civil law, and had devoted himself; 
for several years, to this study, with such dili and 
success, that we all began to. entertain.a high opinion 
of his learning. Dariog one summer, he came. almost 
every evening to my house. He was reported to be in 
ebb i of an art of memory, by means of which he 
could perform things which no one could believe with- 
out being an eye-witness. I had scarcely learnt this 
when TI became desirous of seeing some of" these won- 
ders; and my wish, was soon gratified. I told him 
that, in return for my hospitality, I conceived I had a 
right to.ask to see a specimen of his art, if it were at- 
tended with no inconvenience to hirnself. He answer- 
ed immediately, and without taking time to reflect, 
that he would willingly comply, as’ soon as I should 
desire it. We went directly into an adjoining room, and 
satdown. I dictated to him words from the Latin, 
Greek, and other languages with which he was less fa- 
miliar, sometimes with and sometimes’ without mean- 
ing, so different, so unconnected, and in such number, 
that I was abundantly fatigued with dictating, the boy 
who took down the words with writing, and the other 
persons present with hearing and expectation of the re- 
sult. He alone, still cheerful and unexhausted, always 
called-for more. J] told-him, however, that.every thing 
must have its due measure and limits, and that I should 
be perfectly satisfied if he could repeat but the one 
half of what | had dictated. He then stood)for. some 
time silent, with his eyes fixed upon the ground, while 
we were all full of'expectation. ‘At length, this. won- 
derful man began to speak ; and he repeated, to our 
astonishment, every thing in the very same order, and 
without the slightest embarrassment or hesitation. He 
then began with the last word and:vepeated’ backwards 
to the first; and he afterwards repeated the first, thirds. 
fifth word, &c. or in any other given order, I after-. 
wards became better acquainted with him, and foimd; 

« At Padua there. 
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‘The sight of 2 Book 

mié Praneiseus Molinus, a patrician of Venice, who was 
i ardent in the study of the sciences. Im- 

without difficulty, more than five hundred 
words, it the same, or any ther given order.” 
tos adds,“ I should not have ventured to relate all 
this, lest IT should be suspected of a talsehood, if the fa bk 

‘The astonishing powers of calculation possessed 
eee hes om set eres illiterate, are we 
known ; many of us have a récent opportuni- 

of % « sitnilar phenomenon, in the person of 
C.tburn, an American boy, under years of 

MA 0 pe pen eg alparderaen: some 
years ago, and who, without any previous knowledge 
Te ebe Cant fase er wetehinatic, er een of dae toe 
and power of the Arabic numerals, and without havi 
given aw attention to the was 
pr x as if intuition ~ , the saiyelar of 

ving a variety of arithmetical questions by the 
mere Gi tlie vill’ all “Withenh; the deaet un. 
sistance of any visible symbol or contrivance *. 
Por bs dos exeuenaery instances of individu- 

w wers of memory, but 
it is un to multiply Staatptae. shes evar 
therefore, to the traditional origin of mne- 
monic art; as mentioned in the Parian Chronicle. as 
well as by Cicero and Quintilian, and other aricient 
authors. And here we shall avail ourselves of the la- 
ome the late Professor Barron, who, in his Lec- 

prompts the of its con- 
tents, and the pleasure or profit | have received froni 
the perusal of it. A view of the sea may st the 
idea of a storm ; and the painful réecoliection ot the loss 
A te gti life of a friend, by shipwreck. 
The act, , of aiding recollectioti By association, is’ 
to connect thoughts remote or abstract, with others 
ee familiar, that the recurrence of’ the 
ter bring slong with it the memory uf the for- 

of . which 1 cantiot miss 
to dbserve, Hell woe ot att attion, to suggest the're- 

®*c Bideer, a boy from Devonshire, has exbibited adie tamndipy teed aes nck 

ONICS. 

has entered pretty fully into the discussion of his 

» could either place in sight, or with which he was so 

membrance of which I removed it from one finger to 
another. The ringing of the bell, or the sounding of 
the clock, prompts the recollection of the business | had 
resolved to perform at these times. A glimpse of the 
first words of a paragraph, or a page, introduces the re- 
collection of the whole. Ina word, we must connect 
the things we wish to remember with the immediate 
objects of our senses, that offer themselves daily to our 
attention, but particularly with the objects of our sight, 
the most vigorous and lively of all our senses, ana of 
which the objects are perhaps more numerous than 
those of all our other senses put together. 

‘this is the foundation of all contrivances 

puzzled perhaps with the sterility 
of the principal subject, he had introduced a long epis- 
ode in praise of Castor and Pollux. Simonides was 
soon after summoned from the company by two young 
men on horseback, supposed to be Castor and Pollux 
in disguise, who, as soon as had saved their fa- 
vourite poet, made the reof' fall o1 Scopas and his com- 
pany, bruising them to death, that not a lineament of 
them could be known. Simonides, however, by recol- 
lecting the order in which they sat at table, was en~ 
abled to distinguish them, and to deliver them to their 
friends for burial. The aid which the recollection of 
the poet received, on this occasion, is said to have sug~ 
gested the idea of an artificial memory. 

‘The principle of the scheme of Simonides is to trans- 
fer a train of ideas, the arch of which are not the 
objects of sense, and are, therefore, of difficult recollec« 
tion, to another train which we cannot fail to recollect, 
because the are not only objects of sense, 
but objects of sight, with which archetypes we are per- 
fectly tamiliar, or which may be actually before 
our eyes, Suppose then Simonides were to commit to 
memory a 

, which he 

familiar that he could not fail to recollect them; he 
would proceed in the following manner: He would 
take a houve, for instance, either the one in which he 

in a circular line, till he arrived at the point from 
which he set out. He would divide the circumference 
of the house into as many parts as there were different 
topics, or paragraphs, in the discotirse. He would dis- 
tinguish each paragraph by some symbol of the sub. 
ject it contamed ; that on government, by the symbol 
of a crown, of a sceptre ; that on finances, by the sym- 

ers of calcilation not inferior to those of Zerah Colbarn. Tle is now 
Fsq. See the Bdinburgh Philosophical Journal, Vol. LL. p. 193.—Eu 
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Mnemd- bol of some current coin ; that on naval affairs, by the 
nics. figure of a ship ; that on wisdom, by the figure of the 

goddess who presided over it. .He would either actu- 
ally transfer, or suppose transferred, these symbols to 
the different compartments of the house, and then all 
he had to do, in order to recollect the subject of any. 
paragraph, was, either to cast his eye on the symbol 
during delivery, or to remember upon what division 
the symbol was placed. The memory, by this con- 
trivance, easily recalled the discourse. The orator ei- 
ther saw, or could not fail to remember the compart- 
ments, because he was perfectly familiar with them. 
Neither could he forget the symbols of each paragraph, 
because they were no more than _hieroglyphical paint- 
ings of the sense. 

Such were the origin and principles of the celebrat- 
éd topical memory of the ancients ; from which source 
are derived all the various modern systems of local and 
symbelical memory. Our readers will find this story 
of Simonides circumstantially related and commented 
on by Cicero, de Orat. lib. ii.; by the author of the 
books ad Herennium, lib. iii. ; and by Quintilian in the 
second chapter of the eleventh book of his Institutions. 
The Anthology has preserved the following distich of 
Simonides, relative to the subject of his memory : 

Moipeny Ve civee Qaps Zimwvidn wroPapierv 
Oydonxavre eris raids Arwapersos. 

Nemo magis § est Si ide, 
Cui sev et fuerant lustra pergcta decem. 

We must observe, however, that in spite of these ancient 
authorities, the claim of Simonides to the merit of in« 
venting the art of memory, has been recently contro- 
verted in a dissertation on the mnemonic art among 
the ancients, by Professor Morgenstern of Dorpat, who 
seems to trace this science to the Egyptian hierogly- 
hics. 

. Several of the Greek philosophers appear to have 
adopted and recommended certain artificial rules for 
the assistance of the memory ; Aristotle is said, among 
others, to have written a work entitled Myzuovinoy, 
which has been lost ; and Pliny (Hist. Nat. Lib. VII. 
a 24.) expressly names Metrodorus, a contemporary 
of Cicero, as the individual who first brought the art 
into a systematic and scientific form: It is to him, 
therefore, that we are probably indebted for the theory 
of places and images. 

In more modern times, this art was cultivated by 
Raymund Lully, (in his Ars Magna,) and others, 
whose works we shall notice at the end of this article. 
The Germans, who are fond of constructing theories 
upon all subjects, have recently paid much attention 

aio 

to mnemonics, and have not only explained the ancient . 
methods, but invented several new systems. 

So early as towards the end of the 16th century, the 
art of memory was revived by Lambert Schenckel, a 
man who possessed considerable learning, and who 
wrote various works on grammar, prosody, rhetoric, 
&c. He travelled for many years in Germany, the 
Netherlands, and France; and he obtained from the 
University of Paris the privilege of teaching his mne- 
monic doctrines in that capital. In his old age, he 
appointed his friend and pupil, Martin Sommer, a Sile- 
sian, to be his successor in the mnemonic chair. Som- 
mer published a short tract in Latin, by way of invita-. 
tion to the study of his art. Like his master, Schenc- 
kel, he travelled a great deal, and realised a consider- 
able fortune by teaching. Schenckel’s work on the 
art of memory appeared, for the first time, in 1610; 
and Semmer published. a new-edition of it in. 1619. 
For a long period, the principles of Lullus and 

; & 

MNEMONICS. 
Schenckel continued tobe studied and commented 
upon, but little accession was made to the doctrine of 
mnemonics ;_ on the contrary, the speculations on this 
subject degenerated so much into frivolous common- 
place, or mystical jargon, that they tended rather to 
degrade than to promote the study of the art. 

The principal work published in England, on the 
subject of the local memory, appeared in 1618, under 
the title of Mnemonica ; sive ars reminisceudi, &c. by 
John Willis; and was translated, in. 1661, by one 
Sowersby, a bookseller. In the year 1651, Henry 
Herdson published his Ars Mnemonica, sive Herdsonus, 
Bruxiatus, &c. in Latin and English. It is merely a 
sprees of part of Brux’s Simonides Redivivus. 
The Memoria Technica of Richard Grey was. publish- 
ed in 1730;- and to the ninth edition are appended. the 
Mnemonics of Solomon Lowe, a-small tract, now ex 
ceedingly rare, which was first published.in 1737, 
The system of Dr. Grey is allowed. to be very inge- 
nious. Dr. Priestley observes, “ It is so easily learned, 
and may be of so much use in recollecting dates, when 
other methods are not at hand, that, he thinks all per- 
sons of a liberal education inexcusable, who will not 
take the small degree of pains that is sneoeanaeg to 
make themselves masters of it ; or who think any ing 
mean, or unworthy of their notice, which is so usefu 
and convenient.” 

Since the commencement of the present century, the 
mnemonic doctrine has been again revived on tie Con~ 
tinent, with considerable success, by Graffe, Aretin, 
Duchet, Kistner, Feinagle, and others. Feinagle tra. 
velled a good deal; and some years ago, he taught, 
and exhibited specimens of his method, at Paris, Lon- 
don, and Edinburgh. A small volume was afterwards 
published, illustrative of the principles of his system, 
and exhibiting their application to the various sciences; 
from which we shall endeavour to present our readers 
with an abridged account of his method. 

Localily, it is observed, is the most efficacious me- 
dium of reminiscence; and that system of memory will 
be the most. serviceable which brings this principle 
into the most extensive operation. For this reason, 
locality, or the connection of our ideas with places, is 
made the foundation of the present system. 

A room having generally four walls, the most ob- 
vious division of it is into four sides, and each wall or 
side may be subdivided into pannels or compartments. 
Accordingly, the ancient system divided a wall into. 
five spaces ; and this plan was applied to as many rooms, 
as were found necessary to the extent of each particu- 
lar scheme—every room being similarly divided into 
four sides, and every side being subdivided into five 

compartments. ‘Thus, any idea which, according to 

this method, had been associated in the mind with the 
forty-cighth compartment, would be placed in the third 
compartment of the second wall, in the third room, 
But as few compartments could be obtained on each 
wall by these means, the calculation of high numbers 
would be exceedingly difficult. To remedy this de- 
fect, each wall might be divided into nine or ten coms 
partments. _ If a wall be divided into nine parts, there 
will be 36 compartments in every room, In order to 
ascertain the situation of any particular number, it is 

to be considered in relation to the total number of the. 

subdivisions. For example, if the situation of number 

48 be required ; according to the last-mentioned divi- 

sion of the rooms, it is tv be found by considering the. 

proportion which that number bears to 36, the total 

number of the compartments in this arrangement. If 

the number in question be less than this total, the place; 
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' The following are the principal works which .have the shore, that during a westerly wind the sea. washes Mocha. 
been written on the subject’of mnemonics: The Castél against the walls;-and is about a mile and a half in = 

Mnemo- 
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Mocha. of Wemorie, &c. made by Gutielmus Gratarolus; Eng- 
lyshed by William Fulwood.: »( Black letter.) Gratar- 
oli’s treatise on the Memory was also translated into 
French by Stephen Cope; Lyons, 1586 Jordano Bruno, 
De Imaginum et idearum:composilione ad omnium mven- 
tionem, eb Memorie venera tres tthri; France. 159! , 8vo. 
Ars Reminiscendi Joan. Bapriste Porte Neapolitan ; 
Naples, 1602,'4to. Lambert Schenckel, Me/hodus dé 
Latina Lingua intra ‘6 mensis docenda, Strasburgh, 
1609, 8vo. Ejusd. ‘Gazophylavium Artis Memoria, &e. 
Ibid 1610, 8vo. Various other works were published 
in illustration of Schenckel’s method.  Simonides redi-. 
vivus, &c. Authore Adam Bruzio ; Leipsic. 1610, 4to. 
F. M. Ravellint: Ars Memorie, &¢c. Franc. 1617, 8voi 
John Willis, Mnemonica, &c. London, 1618. © This 
book was translated into English ‘by one Sowersby, 
London. 1661) © Ars Memorie localis, 8c. Leipsic, 
1620, 8vo. Adrian le Cuirot, Magazin des Sciences, ou 
vray Vart de Memoire ; Paris, 1623, 12mo. » Henry 
Herdson, Ars Mnemonica, &c. m Latin, and Ars Me- 
morie ; The Art of Memory made plaine, in-English ; 
both tracts published at London, 1651, 8vo. Jean Be- 
lot, L'Oeuvre des. Oeuvres, &c. Lyons, 1654, 8vo. Atha- 
nasius Kircher, Ars Magna Sciendi, &c.. Amsterdam, 
1969, fol. The Divine Art of Memory, &c. translated 
from the Latin of the Rev. John Shaw,by Simon Wastel, 
Lond: 1683, 12mo. Buffier,le Pere, Pralique de la Me- 
morie Artificielle, &c. Paris, 1719-1723, 3 vols. 8vo. 
Memoria Technica, &e. by Richard Grey, D D. Lon- 
don, 1730, 8vo. Solomon Lowe, Mnemonics Delineated 
tn a small compass, &c. London, 1737, 8vo. This tract 
was re-printed in a late edition of Grey’s Memoria 
Technica, D. G. Morhof Polyhistor, Xc. edit. quart. 
Lubeck, 1747, 2 vols. 4to. Fr. B. J. Feyjoo, Cartas 
erudilas y Curiosas ; Madrid; 1781, 5 vols. 4to. D.J. 
L. Kluber; Compendium der Mnemonik; Palm. 1804, 
4to. Graffe, Katechetisches Magazin ; Gottingen, 1801, 
8vo. J. C. von Aretin, Denkschrift iiber den wakiren 
Besriff und Nutzen der Mnemonik, &c. Munich, 1804, 
8vo. Ejusd. Systematische Anleitune zur Theorie und 
Praxis der Mnemonik, &c. Sultzbach, 1810, 8vo. C. A 
L. Kastner. Mnemonik ; oder System der Gediichtniss— 
Kunst der Alten. &c. Leipsic, 1804, 8vo. Bjusd. Leit- 
faden zu seinen Unterhaltungen uber die Mnemonik, &e. 
Leipsic, 1805, 8vo. The New Art of Memory. founded 
upon the Principles taught by M. Gregor von Feinaigle, 
&c. London. 1812. Of this ‘work a second edition, 
with additional illustrations, was published m 1813. 
MOCHA, or Moxna, a maritime town of Arabia 

Felix, on the eastern eoast of the Red Sea, is situated 
in the midst of a barren plain, about 15 miles north 
from the Straits of Babelmandel, in 18°16’ N. Latitude, 
and 43° 11/15” E. Longitude. It is placed between 
two low points of land, which project from the shore, 
so as to form a'bay capable of sheltering such ships as’ 
ean approach within a mile of the shore. On each of 
these points, which are about five miles distant from 
each other, is constructed a circular castle, built of 
stone, and provided with artillery, (either of which a 
British ship of war would level with the ground ‘by a 
single ‘broadside ;) and nearly in the centre of the 
walls of the town, fronting the ‘sea, isa similar fort, 
protecting the only gate in this quarter for the entrance 
of goods and passengers. From this gate’a pier of stone 
runs out iin a due westerly direction ‘for the space of 
¥50 yards, which ‘was “built about the middlevof last 
century, by Captain Watson, superinterdant of the’ 
Bombay Marine. The town itself stands so close to! 

length from north to south, and halfa mile in breadth, 
It is completely sarrotinded with walls of hewn stone, 
about 16 teet high onthe sea-side, but about 30 in sorhe 
places on the land-side, which are generally kept in 
good repair, and provided with loop-holes for arrows 
or musketry at the distance of every five feet. There 
are also batteries at /eacti end of theitown, and round 
towers on the wall3 at equal distances.’ But the walls 
are too thin to withstand a cannon ball, andthe bats 
teries scarcely able to Bear the firing of err 
The ‘houses froriting the sea are very lofty, built of 
stone, and all white-washed. There are several mosijties 
in the place, the minarets of which rise to a consider- 
able height, and the largest of them serves a3. a land. 
mark to ships entering the road, partictlarly as a-steer- 
ing point to avoid the dangerous shoal, which begins 
about four miles from the shore, ‘and reaches nearly to 
the pier-head. There are several tombs or 2 ediz 
fices, covered with circular domes, which break the 
uniform line of the flat-roofed houses, and altogether 
the appearance of the town, when‘seen from the road« 
stead, is striking and handsome. But the expectations 
of the stranger are completely mies ates as soon as 
he enters the gates, when ‘he sees ‘the ‘streets covered 
with filth, and full of vacant spaces, or the rains of dea 
serted habitations. The principal building in the town 
is the residence of the Dola, a large and lofty structure 
with turrets on the top, and a variety of fantastic or. 
naments in white stucco. One front of it looks towards 
the sea, and another into a square, the only 
lace in the town where the Dola and his officers amuse 

Liabemedtiid in throwing the jerid. The best houses 
look towards the sea, and are chiefly situated to thé 
north of the sea-gate. They are mostly built of brick 
made by the heat of the sun, and, unless carefully pre« 
served from the access of moisture, are soon reduced to 
a heap of mud. The windows are generally small, 
a regularly in the walls, and seldom capable of 
being opened for the admission of fresh air. The floors 
as well as the roofs of the larger houses, are made‘ of 
chunam, laid on pieces of plank or thin sticks, closely 
arranged like laths across the beams, but are’extreme! 
uneven, a circumstance which occasions less inconves 
nience where neither chairs nor tables are used. The 
ere structure of the rae mt uniformly bad, 
the passages long and narrow, the’ stairs so st 
as to be peters with difficulty. The lower drew 4 
live in huts, composed of wicker work, covered on thé 
inside with mats, and sometimes on the outside with a 
little clay, the roofs of which ave uniformly thatched, 
and each of which has a small yard fenced in front. 
The suburbs are situated tothe south of the town, with 
a laxge vacant space between them and the walls, and 
contain as many inhabitants as the city itself, but 
chiefly of the poorer classes. One quarter is oceupied 
by Jews, another by utes, a third by the pub- 
lic slaves, who are mostly Abyssinians, employed in 
repairing the buildings or loading the vessels belongs 
ing to the government, and the other districts, by la~ 
bourers, artizans, and a few gardeners, who, by means 
of great industry and plenty of manure, contrive to 
raise a little sallad\ pulse, and sweet potatoes, The 
amount of inhabitants, both within and without the 
walls, is not supposed to exceed 10,000. it 

The climate of Mocha is extremely sultry, in conse- oi ang 
quence of its'vitinity tothe arid sands of Africa, from cjimate. 
which the south-east winds blow above eight months 
inthe year; aridoften with suvh violence as to-prevelit 

1 



MOC 591 
Mocha. all tions between the ; 
—— in uring other thr 

} , but with still greater /h 
| the vicinity of Mocha is remarka 
_. Circuit of ten miles, consists: 

saline efflorescence, an 
of ¥: i 

n 
- 

‘ 

but pure water is brought daily to 
a, a town about 20 miles inland. 

e end ef the 14th century Mocha was not 
but, about the end of the 16th, it had 

‘great marc for the trade between India 
—— rep pombe Legge clap eg 

its greatest hei prosperity, w ish, 
(French, and Du carried, on a regular trade with it 
‘ by the Cape of Good Hope for the coffee which used 

formerly to go by Suez across Egypt to Alexandria, 
This asticle, which is the principal produce of the 

ther with gum-sarabic, myrrh and frankin- 
ht from the opposite coast of 

and Egyp 

he Red Sea to. Suez. The imports are very consider- 
able, particularly from India and Muscat, the greater 

rt. of which traffic is. carried on through Banian tra- 
Surat, who are found in great numbers at 

J are indulged with the public exercise of 

cha, as well as the other towns belonging to the 
Imam, is governed by a Dola, whois usually a slave, 
who can be removed at pleasure and made to disgorge 

of his government, which are very consider- 
arise from. the sums levied upon Banians 
foreign, merchants, The. second officer in the 

town isthe Bas Kateb, or Secretary of State, who is ale 
ways an Arab, and considered as @ licensed spy over 
the Dola. The third. is the. Cadi or Judge, and these 

bree, compose the divam where all public business is 
sted, and where the Dola has only a vote along 

rest. The police is very strict during the 
hy person found-out of his house after the 

ured to rest, which is indicated by the 
before his door, would be conducted to 
garrison generally consists of about 80 
200 + nage —oalapr with match- 

woke daggers. troops. have no ap- 
iscipline or of warlike habits, and, when 
ep different gates, are seen reclining on 
ix-matchlocks lying neglected by their 

sides, and a Cup of coffee or smoking-pipe in their 
hands, They attend the Dolaevery F sine on his pro- 
cession to the great and. ave afterwards exer- 

but require a long: ti 
ood of the lower 

cised in the front of hip : 

ies conduct has become more tale nt 
of who. may now walk along the streets wit 

by most of them seve. M : 
yout of the hands ™ 

nies of their religion, exe 

oe ae the lower ers on 

Since the triumphs of the B 

ble. to insult, but who are still prohibited from goin 
out at the Mecca-gate, though both Jews and Banians " 
are indulged with that privilege. The character of the 
Arabs who inhabit the town is very inferior to those of 
the see who still follow the pastoral habits. They 
are 'y, cruel, revengeful, lewd, dishonest, inordi- 
nately addicted to falsehood in every form, and scarcely, 
possessed of a single good quality. See Parson’s 7ra- 
vels ; Valentia’s Voyages and Travels, vol. ii.; Bruce’s 
Travels, vol. ii. (q.) ; 
MODENA, ( Mutina) a city of Italy, situated in 

North Latitude 44° 38’ 51”; and East Longitude, 
reckoned from the meridian of Ferro, 28° 34’ 59”. 

This city is situated on the Via Emilia, in the plea« 
sant plain of Lombardy, and is the capital of the duchy 
of Modena, Itis also the seat of the sovereigns, and. ba 4 
of the supreme tribunals. It is surrounded by a good 
wall, with a fortress in the side between the north and 
west, and is distinguished by spacious squares and 
streets, adorned with noble edifices, pleasant environs, 
and by the ample public promenade, which was form~ 
ed and embellished by the present sovereign, Francis ; 
LV. The royal. is one of the finest in Italy. 
The tower is. of beautiful architecture, all coated over~ , 
with white marble, one of the seven of that description 
in Italy. It is a singular property of the Modenese soil, 
that. in digging into the earth, to the depth of about 
sixty feat, hace arise veins of very pure spring-water ; 
thus affording excellent perennial fountains. The po- 
pulation of this city amounts to about 26,000 souls. 

Modena, is a very ancient city, of which the first 
mention occurs im the year of Rome 535, during the 
war with Carthage: at which period the triumvirate 
commissioned to. assign the lands to the new colonists 
shut themselves y he Modena, in order to.escape the 
fury of the Baic Gauls; from which circumstance it 
may be inferred, that this city was, at that time, well. 
fortified, and capable of enduring a siege ; and, theres 
fore, most probably founded a long time before. In 
the year 567 it was made a Roman colony ; and, in the 
civil war which broke out.ip the year 675, between the 
two consuls Q 1. Lepidus, ee oe here 
besieged M. Br of that Brutus who,killed ° 
Cesar. Still more ated was the siege sustained. 
here by Brutus, in the year of Rome 709, against M. 

: year 710, sg 
under the walls of the city, by the consuls Hirtius and bo 
Pansa, with Caesar Octevianus, afterwards Augustus, in 
consequence of which, Anthony was compelled to raise 
the siege. Seven months after this victory, Lepidus, 
Octavisnus, and , divided the republic among 
them into three having met for this purpose ina 
small. island im — Lavino — Modenese terri-_ ‘; 
tory, according tothe opiniom of most writers, The 
re CAlOSaRanS RID Ttaly on exposed during t p 
of anti we invasions of the barby 

on. to, the 



SS pail 
— road from Edineue h to Dumfries and Carlisle 

wards formed a part of the kingdom of ‘Ita: 

MOD 
ember, 1288, Obizzo-1 
rinces governed the 
ment of the fourteén 

about forty years, dur- 
ned by various’ masters, 
le factions. Finally, in 

of Este, resumed possession 
whis'successors enjoyed till the year 
eption of some periods of interrup- 

toned by the wars which from time to time 
desolated the Italian peninsula. In the last mentioned 
year Modena was occupied by the French, and after- 

year 1814, when it was restored to its 
reign Francis 1V, Archduke of fa 

The government is monarchical, Thele how- 
ever, a noble regeney of conservators, who administer 
the public patrimony of the community, under the di- 
rection of a governor named by the sovereign. There 
is a bishop, a chapter, and a seminary ; and also a flou- 
rishing college for ‘the education of native and foreign 
nobles. The university has been restored by the 
reigning sovereign, who allows the students the use of 
his vast and elegant library, which is preserved in his 
royal palace, and is rich in books and precious manu- 
scripts. He has also revived the Academy of Sciences, 
literature and the arts, the Academy called Atestina, or 
the fine arts, and has here fixed the seat of the Italian 
Society of Sciences, formerly instituted by the illustrious 
Chevalier Gio. Mario Lorgna Vetouese. e Capi 
lér.archive of the cathedral-is celebr 

ight of its documents, yo ; our ble, 
d imperial diplomas, among which-are som 

jals of Charlemagné. Still more rich is the secret 
hive of the family of Este, in which are preserved a 

great many precious parchmentsand remarkable docu- 
ments relative to the antiquity and grandeur of that fa- 
mily, one of the most ancient and noble lines of soves 

There are various charitable institu- 

... Many learned men 
tthe house of Este, a 

lied“in*the dominions 
séénsniithé work entit- 
iraboseln; and among. 

ent. for 
Ave slave. 

aden 

grain, leguminous vegetables and mulberries; and in 
all sorts of large and small cattle, grapes, chesnuts, and 

Few 
manufactured articles are exported ; because, being an 

of its population 
It has, how- 

)plainso 
*the banks oft 
~The principal ough which p 

irom the town. There | 
is a good carri 
comm odation | ey are drinking 

‘ins muriate 
s, 10 cu- 

axbonic 

‘ 

of it contains sulphate 
phate of alumine, 12 grains, azotic ¢ 
together with 15 grains of oxide of ire 
the sulphuric acid seems to be supe rated, ‘ 
which it gradually deposits on exposure to the air, and _ 
almost immediately when boiled. ‘The other chalybe- 
ate spring near the bridge is now choaked up. There 
are vestiges of a Roman military road, and of several 
stations near the town About a mile east of the Ro« 
man road are two large caves cut out of freestone rock. 

In 1811, the parish contained 406 ie 
120 were employed in trade, and 
and the total ehadiaaee 
Singer's Agricull 
~MOGADOR y he ‘time t 

empire of Morocco, is situated in 29° 50’ of north lati- 
tude, and 9° 36’ of west longitude, 
south of the river Tensift. It fo 
1760 by the 
Ismael, and ‘ om | 
vicinity called Bat ‘a 
called 'Suerah, or D1 “Say , a hame con- 
ferred upon it by the Emperor in allusion to the beauty 
of its appearance, and particularly the regularity of its 
construction. It is built upen a low, flat, sandy tract, and 
in spring tides is almost surrounded by the s 
defended from the encroachment of the ocean by a " 
of rocks, which extend from the northern to the south- | 
ern gate. The harbour, or b i ed by a curve 
in the land, and a smalli > uarter of a mile 
from the shore, but i ! , and daily be 
ing more so by the accumulation of sandyss 
ship of war or of great burden, mu 
above a mile and a half west of 
the west of the town towar ¥ 
of the road is a circular. 
bour, at the landing pl 
mounted with han \ 
the land-side also, to the eastward ¢ 
battery of considerable force, fully s 
the Arabs at a distance ; and were 
mounted and manned, it is su 
large frigates would be req 
There is a very spacious’ cis 
the Water port gate, y 
the adjoinin ¥ 

e river, this supply 
the event of an atta 

ather a citadel and 
walled in and protee 
ns the custom-house, ~ 

of the alkaid, the houses’ 
id thosesof some of t 0 

s are all of stone, and ofa whit 

_ and excellent ac- y 

out 170 years’ | ) 

Ss a a ee 
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of the town at a distance is extremely beau- 

reets (which cross each other at right 

ards the m, so that the interior a ) 

ery Sp acious, having eight or twelve rooms on a 
“4 . all opening 

dle inside, forming an area in the centre which is 
appropriated to the transacting of business and the 
varehousing of . The roofs are flat, and beat 

‘ with a.composition of lime and small stones, 
which forms a very durable covering, and serves as a 
walk for the yet 2 : 
“The emperor who founded the town was very desir- 

ons to render it aflourishing commercial port. To im- 
press his wishes on the minds of the inhabitants, he 
commanded his principal officers to bring mortar and 
stones, and with his own hands he to build a 
wall, which is still to be seen on the abet ad 

e mer- ward of the town. In order also to encour. 
(roe. bs kab 

roun 

have so great a ppsapence to 
ecg * for the restraints 

e, that he was obliged to draft a cer- 
; from the Arab or Bezzebber 

tribes, as well as from some of the towns, and to com- 
pel them to settle in his new city. The population now 
amounts te about 10,000, and it is the only part of West 
Barbary which maintains a lar commercial inter- 

Europe. It differs from every other port 
t coast in this respect, that the inhabitants 

have no other resource or occupation than commerce, 
and by it every individual is directly or indirectly sup- 

dd, The town is in a manner insulated by sand 
ills, which separate it from the cultivated country, and 
wl are so continually poimass J by the incessant high 
w fe, that 'y any kind of esculent 
plants ean be raised for the supply of the inhabitants. 
‘The fruits and are fore brought from 
gardens between and twelve miles distant ; and 
the eat! poultry from the other side of the sand- 
b gh gu merchants of Mogadore supply the 
val cities markets of the empire with Europe- 
an goods, receiving in return the produce of the coun- 
try for ex) ion; and formerly used to give to the 
pa wo to a considerable extent. But of late 
years Moorish government has greatly abridged 
their power of ss St payment, so that ee is al- 
most annihilated, and transtormed into barter, which 
has curtailed the trade, and confined it among fewer 
hands. The principal imports are Yorkshire and West 
country cloths of various colours, superfine cloths, drug- 
gets, linens, cambrics, muslins, Indian blue linens, 
striped India silk, bigues: damask, and raw silk, alum, 
Copperas, Sugar, Iron, ware, gums, spices, tea, pew- 

ter, tin bars and plates, white aad red lead, Ain iy in 
sheets, thread, mirrors, earthen ware, glass, brass pans 

i-kettles, Dutch knives, paper, cotton, 
beads, wire, cochineal, iron nails, 

which, with several other articles, 
to the value of L.151,450. The 

4 

Ferg ts are almonds, walnuts, gums, wax, 
ides, olive oil, wool, ostrich-feathers, elephant’s teeth, 

dates, raisins, anise # tallow, &c. which amounted 
in the same year, F paying freight and duties, to 
L.127,679. The police of the town is very strict, and 
there is nether house-breaking nor rioting in the place. 
The governor of the city frequently goes the rounds in 
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‘the better hear any neise, and w ry narrow, and the houses have.few win- tter hear é rould: be in | 
en ehas of capital punishment if found asleep. on- their post. 

opening into a gallery, which goes round the 

MOL 
person and looks the watchmen iti the fa¢e; who lie on Mogul 

would be in danger. 
their sides with their ear to the ground, ‘that they may Masai om 

0 —— , 

See Jackson’s ‘Account of Morocco. Chenier’s Present 
State of the Empire of Morocco ; and Paddock’s Narra 
tive of the Shiprreck of the Oswego. (q-) 

: UL EMPIRE. See Inoia. 
~ MOISTURE, See Hycromerny and Merrorotoey, - 
MOLD, a town of Wales in Huntingdonshire, is 

bly situated on the river Alum. it consists of 
four streets, which are neat and wide. The houses are 
in general well built. The principal public buildings 
are the church, the town-hall in which the assizes are 
held, and a large hospital. Great quantities of coarse 
woollen cloth were Pants manufactured here ; but 
the inhabitants are now employed principally in the 
manufacture of copper and brass articles, and the knit- 
ting of stockings. ‘The remains of its ancient castle, and 
some ruins, sup to be Roman, are the only antiqui- 
ties of the place. The town contains 700 houses, and 

- 4235 inhabitants. See the Beauties of England and 
Wales, vol. xvii. p. 689, and Wynne’s History of Wales. 
MOLDAVIA,‘a countr of Europe, bounded on the. 

bade seul she river Dasentiys oe Cy 

is computed at 280 miles, and-its breadth, 
surface is finely diversified with hills and valleys, w 
extensive forests and numerous streams, of which the 
proces are the Pruth, Sireth, Moldau, Danube, and 

niester ; and it contains several small lakes. Butthe — 

le of bear- '. 

q oldavia abounds in minerals. Particles of gold sre’ 
rolled down by some of the rivers. Fossil salt is plenti- 
ful; a quantity of nitre is exported ; and the prince of 
this territory must send 25 tons of nitre yearly to Cons 
arn. 

The Turkish navy is supplied with the finest oak from 
the forests of Moldavia, and also with masts and cordage 
of native growth. Wheat, barley, oats, millet, and maize 
are in ordinary cultivation ; the usual return is sixteen 
fold, and in favourable seasons twenty-five. Vines are 
lanted in sheltered situations on the declivities of 

nulls, but the grapes are not allowed to come to perfec- 
tion, whence the wine obtained from them is inferior, 
though a great quantity is exported. 

Great numbers of bees are reared by the Moldavians. 
The hives are lodged in portions of the hollowed trunk 
of a tree, about three feet long, and closed at the u 
end. Those converted to use are smoked towards the 
end of October, and those meant to be preserved, are 
kept in cellars covered with straw during winter, Bees 
are an article of taxation: The produce of the tax, in 
1785, amounted to £4000. “4 

The principal domestic avimals are horses, cattle, 
sheep, and goats; and great herds of swine aré fed 
the torests ; the wild animals are wolves, foxes, bears, 
ne ee Say About 10,000 martins‘are 
taken yearly, and about 500,000 hares, in ths countr 
and Wallachia, which are chiefly hunted wuring winded: 

4P 

aja 

‘on land is. 
falls in: 

= 

oa a 



am, they allow them to remain 
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3,248,000 sheep and goats ; a large Reopersion of which 
are catried to Constantinople; for the Turkish govern- 
ment sends a company hither every spring to purchase 
domestic animals and provisions, in an oppressive man- 
nér, at a low and arbitrary price. The horses are es- 
feemed for their spirit and docility, and are bought for 
the use of the Austrian and Prussian cavalry. Some of 
the wealthy proprietors have 400 or 500; and it is said 

always unsheltered in every 
Season. Beyond the rive "Path there is a particular 
breed, superior to the rest. 
The government i rabsolute, in the person of a 

jodar, appointed by the Turkish 
ed from the Greek families at Con- 
rchases his appointment, and its du- 

ent on the Turkish government. A 
supreme council, consisting of twelve members, 

bles at least twice weekly to decide on judicial and 
‘matters ; but its authority is rather nominal than 
almost every thing being conducted at the plea- 

e of the prince. The laws of the province have been 
itely revised and published by command of the 

. 3 of Moldavia, ho was bea d in 

He 

iastres, or £33,333 
e country‘is said to 

' The sources of revenue are a ca- 

_ The total population of Moldavia was computed in 
1794 at 420,500 souls, of whom 20,000 were supposed 
to be ecclesiastics. At present the population is cal- 
culated at 500,000. The greater part is dispersed in 
the country, inhabiting miserable villages, where the 
ae fashioned of wood, daubed with clay, having 
oors that scarcely close, paper windows, and the roof 

open to the winds. In winter their tenants descend 
to subterraneous cells, which are easily heated, where 
both sexes and all ages mingle promiscuously together, 

_ sleeping on a coarse rug, which serves them equally 
_ fo’ ted and coverlet. ‘They subsist for the most part 

| a kind of thick porridge or dough, called mamalinga, 
made of the flour of Indian corn. During a famine in 
1795, they were compelled to live on acorns and the 
bark of the elm, ground and mixed with meal ; yet 
many, deprived of even this wretched fare, died of want. 
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Moldavia. It was lately computed that the principality contains 
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from the houses being 
detached, and surrounded by yatds and gardens, The 
cathedral, churches, and convents, es of the 
boyars, or nobles, and that of the m the most 
conspicuous features. The last is ve us, fitted nS, , 

ait bee w 
; 4 

mulation of putrescent substances below, are pr 
tive of numerous diseases. Hence Yassi is esteemed an 

colours. The station 
amounts to 7000, but there isa 
gers engaged in commercial 

Moldavia is part of the an 
bitants resisted the progress 
King of the Visigoths being co 
in the fourth century, erected” 
Pruth and the Danube, where various anti of a 
remote era, as described by Count Marsili and other 
authors, are still to be recognised. In the thirteenth 
century it was’ occupied by a new tribe, under their 
leader Bogdan, who assumed the Sclavonic title, way- 
vod or voivode, equivalent to reigning prince, and from 
him the country received the name, Bogdiana. It 
became tributary to Turkey in 1536, and sinee, having 
been the theatre of sanguinary wars between that em- 
pire, Russia, and Austria, each has alternately held 
the sovereignty. At length the growing power of 
Russia obtained the cession of the best portion of the 
province, betwen the Pruth and Deneister, in the year 
1812, which may perhaps be anticipated the precursor 
of the rest, on the commencement of the first hostilities’ 
between the empires. eye 
MOLIERE, (Jean Baptists Poguetin,) the most 

celebrated author of French comedy, was born at Paris 
in 1620. His father and grandfather were valet-de-' 
chambre upholsterers to the Royal household of France. 
Young Poquelin remained in his father’s house till the 
age of fourteen, receiving no other education than was 
conformable to the employment which it was intended 
that he should follow ; but having acquired a taste for 
reading, he was, by his own earnest desire, and at the 
instance of his grandfather, sent as a day-scholar to the 

2 
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MOLTERE. 

interruption 
having become infirm, and unable to follow the court, 
a en ee ee and to 

to duties of his father’s office; but on the 
Se ee 

is power once more to pursue the bent of hi ius. 
took a turn for the theatre. The teste for 

ical entertainments was, at this time, at a great 
ight in France. Cardinal Richlieu himself was at- 

to them, and protected dramatic authors.— 
ry ee er enc aneme Aimee a 
to be formed at Paris, our author entered into one of 
them, which called L’Illustre Theatre. It was 

of his relations, 
following this vocation, or 

on 
family name of Poquelin, 

assumed that of by which he was destined to 
_be known to posterity. He soon after associated him- 
self with a provincial actress, called La Bezart, and 
they formed a 

eq Ee 

: Hi ail 
> a 

rE 

Toe 35 Sichnl’ 
1 author at 

i | : 
h of perplexed situations in which the characters 
involved, and from which 

ges Mt z = 5, » 

i on the affectation of high-flown sentiments and 

7 prot 
euses which formerly belon 
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witty | 
in France. 
months, and the confluence of spectators enabled the 
managers to charge double price for admission to see 
it. Among the compliments paid to it, one is men- 
tioned to have been uttered by an old man, who cried, 
out from the gallery, ** Courage, Moliere! voila une 
vraie comedie!? His reputation was now widely es- 
tablished ; and he had a right to congratulate himself 
on the profession which he had chosen. But all his 
success and celebrity could not overcome the repug- 
nance of his relations to seeing him on the stage, and 
he was —— besouglit by them to forsake it.. 
Believing the master of a boarding-school, with 
whom he had once lived, might have some influence 
with him, they sent the grave man to try to persuade 
him to give up the life of a player; but the result of 
the embassy was worthy of t shine ry of a comic ac- 
tor and comic author. Instead of being converted by 
his friend the schoolmaster, he persuaded the elderly 

tleman to become himself a player, and launched 
on. the boards in the character of a comic doctor, 

which he thought suited his appearance*. He next 
visited Grenoble‘and Rouen, and from the latter bestia 
returned to Paris, under the protection of Gaston Duke 
of Orleans, who introd him to Louis XIV. and 
the Queen. He obtained permission to open a theatre 
in the metropolis; and the Guard in the old Louvre 
was first allotted him for that purpose. In 1664, it 
was for that in the Palais Royal, and, in 1665, 
he was in the service of the King, with a pen- 
sion. He continually fed his reputation with new 
works, and produced many farces and slight pieces 
besides his comedies. In 15 years he supplied 
the theatre with thirty mre Though his fame, 
however, was on the whole progressive, he was neither 
exempted from invidious nor just criticism; nor were 
all ry i equally well received. —— abe 
“ maginaire,” it was supposed that his e 
i after his establishment in Paris; but his 
¥ Garcia de Navarre” acquired no reputation, 
and he yielded to the public opinion by forbearing to 
print it. In his subsequent piece “ L’Ecole des Ma- 
ris,” he however indemnified himself for this temporary 
failure. Among the principal objects of his satire 
were the coxcomb men of quality of his time, called 
the peti itres, the pedants, and the affected belles 
— male and female, and the medical faculty. 

1s L’?Amour Medecin was the first piece in which he 
embarked in a war with the last of these tribes, which 
continued all his life ; for the «* Malade Imaginaire,” in 
which he still holds up the faculty to ridicule, was the 
concluding work of his life. The influence of common 
sense on modern manners has, ‘no doubt, stript every 
description of ssional men of any peculiarities 

to them, so that Moliere’s 
picture of doctors in the 17th century is likely to ap- 
pear to us more exaggerated and illiberal than it really 
was with regard to the originals: nor is it assuming 
too much to suppose that the very ridicule of Moliere 
contributed to diminish those traits of charlatanism and 
pedantry, which it would be, at this day, the lowest 
resource of caricature and farce to ascribe to the medi- 
eal character. His comedy of the “ Misantrope” is 
laced by his admirers in French criticism very high 

in the scale of his works, haps it is generally re- 
garded as inferior only to Tartu It is sadly defec- 
tive, however, in interesting action, and has a great 
deal of prosing discussion in the dialogue, meant to 

© We quote this anecdote from Les Annales Dramatigques, published at Paris in 1810. 

, Which are said to have then prevailed Moliere: 
@ piece was acted incessantly for four “yy 



MOLIERE. 
hibition of so dark a villain as Tartuffe. We are not. Moli 

596 
Moliere- pourtray characters by the repeated expression of their 

opinions and principles. In this respect he sometimes 
reminds us of our own Ben Jonson, and his imitators 
Cartwright and Randolph, in their less happy mo- 
ments, when they substitute hard and abstracted ideas 
of human character for its natural development, and 
for the amusing business of comedy. The “ Misan- 
trope” was, accordingly, too spiritual in its touches for 
the Parisian audiences, and it was not so kindly re- 
ceived as his pieces of broader humour, In recom- 
pense, it has since received the suffrages' of the more 
philosophical class of French critics, and it has unques- 
tionably some fine traits of character-painting, amidst 
the superabundance of its opinionative discussion. One 
philosopher, J. J. Rousseau, has, with his accustomed 
singularity, objected to it on the grounds of its moral 
tendency. ‘ It is a piece (he says) which holds vir- 
tue up to ridicule. This paradox was worthy of the 
writer who would have sent back human nature to 
barbarism as to a golden age. The misanthrope Al- 
ceste, Moliere’s hero, he observes, is a man of recti- 
tude, sincerity, and genuine worth ; and yet he is made 
to appear ridiculous.” All this is sophistry. Alceste, 
it is true, is represented as an honest man, whose 
« failings lean to virlue’s side;” but still, with all his 
worth, ‘he has failings, and they are legitimate objects 
of ridicule. The misanthrope’s love of truth and plain 
dealing is carried, as Rousseau’s sometimes were, to 
spleen and rudeness ; as, for instance, when he has the 
cruelty to tell a poor vain poet to his face, that his 
verses are execrable. His positiveness in maintaining 
this point is made entertamingly extravagant, when, 
on being told that he is to be taken before a court of 
the marshals of France, he offers to prove that any man 
deserves to be hanged for making such verses. Here 
the virtue of sincerity is not, as Rousseau alleges, held 
up to derision ; but the misdirection of the virtue. We 
are not made to laugh at the misanthrope’s love of 
truth—but at his putting himself into a passion about 
a trifle, which neither called for his sineerity, nor jus- 
tified his ill temper. ‘The scene is therefore neither 
immoral nor irrational. But still Rousseau will insist 
that Moliere has degraded the picture of a good man 
at the expense of consisteney of character. He-ought, 
he says, to have made him furious only against public 
vices, and not against the personal traits of wickedness 
of which he is the victim. The plain answer to this 
is, that it is most natural for a man to feel indignant 
at the vices which immediately affect his own happi- 
ness. Moliere certainly might have made his hero a 
public-spirited misanthrope; but unfortunately there 
are so few men-haters of this description, who are be- 
lieved to be sincerely abstracted from all considerations 
of their own interest, that a misanthrope insensible te 
personal injuries would not have been, probably, re- 
eeived as a very natural character. He might have 
made him, if he had liked, a perfect and a wise being ; 
but where would have been then the scope for comedy? 
Where would have been the failings to instruct us? 
And if he meant to paint a misanthrope, with what 
consistency could he exhibit a wise and perfect being? 
Such a man, if he existed, would not hate his species, but 
regard their errors with the very soul of compassion. 

His “ Tartuffe,”” is esteemed by his countrymen as 
the. masterpiece of his works, and of their national 
drama. We must own that, to our taste, some others 
of his comedies, such as “* Le Bourgeois Gentilhomme,” 
“ L’Ecole des Femme,” &c, and “Le Malade Imaginaire,” 
which bring ‘‘ laughter shaking both her sides,” seem 
to possess a more veritable tone of humour than the ex- 

deterred from avowing this preference by the common 
remark, that the first'and last: of these pieces in parti- 
cular, incline to broad farce, and give us. rather cari-+ 
catures of transient follies in the manners of society’ 
than draughts of permanent resemblance to human 
nature. But though the ludicrous: images in these co-. 
medies may be bold and broad, we: are not aware that 
they are unnatural ; on the contrary, though they are 
heightened sketches of follies, which never meet us so. 
glaringly in real society, we believe they seize the ve-: 
ritable, essential, and permanent traits of the ridiculous 
in human character, The absurdities and frailties of 
the species may be thus shewn, like playful or perni~) 
cious insects through a magnifying glass, but their’ 
stings and gambols and propensities are, by that means,: 
only shewn tous more distinctly. With respect to the 
Tartuffe, the fault of its conclusion, by a resource sup~ 
posed illegitimate in the drama, has been a thousand 
times noticed, namely, the order from supreme autho- 
rity which arrests the villain, when he is at the heighth: 
of his triumph, and conducts him to.a terrible punish~ 
ment. The gravity of the scene, we confess, seems to 
us a greater departure from comic effect than the means 
ps wy for the denouement ; and in what we have. 
said of the Tartuffe, we only mean that it is less exhi- 
larating than the other comedies which have been men« 
tioned. As an effort of skill and ingenuity, it is won- 
derful, for the art with which he throws a risible in- 
terest over the exhibition of such dark traits of atrocity 
as those of Tartuffe, and with which he amuses us by 
the success of a knave, all the time we are impatient 
for his detection. The subject was difficult, but Mo- 
liere had to encounter other difficulties than those of 
his subject. His exposure of the vice of hypocrisy in 
Tartuffe alarmed not only hypocrites, but some of the 
weak and well meaning devout. Whether we are to 
reckon Louis XIV., and his immediate advisers on this 
point, among the real or pretended devotees, it is cer- 
tain that his Majesty, for some time, laid-his veto-on 
the representation of the comedy. The three fitst acts 
of Tartuffe had been represented, after the fetes. of 
Versailles, in 1664, in. presence of the King and the 
Queen-mother and consort. Louis declared, that, for 
his own part, he had nothing to say against the co- 
medy ; but he forbade its being represented in public, 
till it should be examined by persons capable of. esti- 
mating its moral tendency. The bigots availed them- 
selves of this circumstance to raise a clamour against 
the piece ; though, for the most-part, they were little 
acquainted with its contents. A pious curate, in a book 
which he presented to the king, decided that the au- 
thor deserved to be burnt alive, and upon his own pri- 
vate authority awarded that punishment to Moliere: 
Some of the higher elergy, however, having had the 
moderation to hear the comedy read, were pleased to 
judge of it more charitably. A verbal permission for its 
representation was obtained from the king. The poet 
softened some expressions, which had appeared offen- 
sive; he gave it the title of «« L’Imposteur,” and dis- 
guised the person of his hypocrite under the appear« 
ance of a man of fashion, giving him a small hat, bushy 
locks, a sword, and a laced suit of clothes. In this 
state Tartuffe was risked on the stage in 1667, and 
was received with applauses; but next day an order 
was sent to suspend its representation ; and though, at 
Moliere’s instance, two gentlemen, “ La Thorilliere,” and 
«« La Grange,” repaired to the camp before Lille, where 
the King then was, and presented a memorial in fa- 
vour of the piece, it was not till two years later that 
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“Moliere. hi , an authentic peicitnnion for its being carried to the ceremony. His widow afterwards mar- Moliere.” 
Svs ight on the stage. When it became fully ried a comedian of lie tea of Guerin. She was the ==" 

known, the ites were confounded and the poet daughter of Madame Bezart, with whom he made his 
was with regard to the dangers to the cause first theatrical excursion to Lyons, and with whom, it 
of ity which were su to be d- seems to be confessed by his biographers, that he had 

ed from the play of Tartuffe. We omit to give the had a connexion before he was married to the daugh- 

i dates or names of his numerous pieces. “La 
alade Imaginaire” was the last of his compositions. 

day on which it was to be represented for the third 
time, he felt himself more indi than usual with a 
complaint in his chest, to which he had been subject 
for a long time, and which had brought on an almost 
incessant cough. He makes an allusion to this infirmi- 
ty, which must have often interfered with his acting, 
when Frosine says in “ the Avare” to Harpagon, a part 
which Moliere played, “ Cela n'est rien; votre fluxion 
ne vous sied point mal, et vous avez: grace: a toupir.” 
(L’ Avare, act 2. scene 6) His wife and’ friends in- 
treated him to defer the representation of “‘ Le Malade 
Imaginaire” till his health should be somewhat rein- 
stated ; but he answered, “ ene then must become of 
80 who its re nta- 
tion for heir teen? I shou seplestrnyes for hav- 
ing neglected’a single day to have supplied them with 

ies.” He i exerted — ve 
with unusual spirit, in performi is comedy ; 

canes Sot pe act he apse ood ars pe ne oer 
fit, whi vainly attem to disguise to the spec- 
tars by fore Ing He was cared home to his 
house in the Rue de Richelieu, where his cough aug- 
mented exceedingly, and brought on a vomiting of 

that ended in suffocation. He expired on the 
F , 

z 

i 

Paris in time of charity.— 
Harlai, the Archbishop of Paris, a man of dissolute 
morals, but desirous of pleasing the rigorists of the Ro- 
man church, refused him Christian burial ; i 
interposed, and the prelate, after pretending to investi- 
gate the character of Moliere, and to be satisfied with the 
accounts which he received of his religion ae 

pel of 
story is told of the 

King having sent for the curate of the same parish, who, 
like his superior, had scruples about the right of a — 

« To what 
nd consecrated?” the King is said to have 
“To the depth of four feet,” answered the 

clergyman. “ Well then,” replied Louis, let Moliere 
be buried six feet deep; ” and he added, as he turned his 
back upon the curé, “ let me hear no more about this 
business.’ The bigotry of the populace im even 
the obscure funeral honours which were allowed to be 
paid to him, for collected in great crowds before 
the door of his house on the day on which his 
was brought out. Such was the return which his coun- 
try made to the man whom Racine himself pronounced 
to be the greatest of his age. His wife, Gi Ngetioos the 
refusal of the clergy to allow him Christian burial, is 
said to have exclaimed with tears in her eyes, “ France 
grudges a tomb to himto whom Greece would have erected 
altars!” The saying was just and pathetic. It is only 
to be regretted, that the wife who spoke it, was not, if 
we may trust the general worthy of Moliere. 
He is said to have been himself the victim of the most 

vous of matrimonial distresses, which he paints so 
lacetiously in comedy. The populace, whom his wi- 
dow bribed to respect his remains, followed him de- 
cently to his grave; where he was quietly deposited b 
the light of an hundred flambeaus, which his fri 

is your 
inqui 

ter. The exasperated envy of some of his literary op- 
ponents accused him of espousing his own daughter in 
this Mademoiselle Bezart; but the calamny is sufficient- 
ly refuted by distinct evidence, that she was born be- 
fore Moliere became acquainted with her mother: Mo- 
liere was in his above the middle size, of a noble 
carriage, handsome limbs, and an-exceedingly expres~ 
sive countenance. His walk was slow—his air serious. 
—He had a high nose, a large mouth, a dark com- 
plexion, and very black, thick, and flexible eye-brows, 
which made his physiognomy very striking in comedy. 
He was not, probably, a first rate aii wr owing to 
the weakness of his voice; but from the prominent . 
parts which he took in his own comedies, he must have 
been a considerable one, and by no means incapable of 
doing justice to the characters which his imagination 
so strongly conceived. We: are’told by the French 
actress, who gives this minute description of his ap- 

ce, that he was fond of talking (i aimoit fort a 
Lecunguee) and that, when he read his pieces to his fel- 
low-actors, he-always wished them to bring their chil- 
dren, in order that he might draw hints from their na- 
tural movements. The same person adds, that he was 
mild, courteous, and kind in his: general intercourse. 
He was not envious: to be sure he had little occasion 
to be so. When the “ Plaideurs,” a comedy by Racine; 
with whom he was at that time on bad terms, had lost 

ion of the stage, he was the first to assert its 
merit, and to bring it back to popularity. In company 
that pleased him, his conversation was very pleasant ; 
but, as the contrary oftener happened, he was apt to be 
absent and melancholic in society, and consoled him- 
self with secretly remarking the traits and manners 
of those about him, in order to store them as 
hints for comedy. Many anecdotes of his benevolence 
are recorded. His friend Baron one day mentioned to 
him the case of a man whom extreme poverty prevent 
ed from waiting on him. His name was Mondorge,— 
« I know him,” said Moliere. ‘“ He was a comrade ‘of 
mine in Languedoc, and an honest man. How much 
do you think I should give him?” ‘ Four pistoles,” said 
Baron, after some hesitation. ‘ Here, then,” replied 
Moliere, “ are four pistoles for me, and here are twenty 
more which you shall give him from yourself.” Mon- 
dorge was introduced to him: Moliere received him 
with open arms, and gave him alsoa ificent dress, 
which enabled him to perform a tragedy. A beggar 
once asked our for chacity, ps | he gave hima 
iece of gold. The mendicant brought it back, saying 
e sup’ it was a mistake. “ In what a hole has 

virtue hid herself!” exclaimed Moliere, and gave ano- 
ther gold piece to the Bg man, telling him there was 
no mistake. His death, as we have seen, was occasion- 
ed by an impulse of benevolence. A high niche in the 
“temple of modern genius is confessedly to be assigned 
to this writer, but whether he is to be ranked among 
the few first rate comic poets who bear the palm in uni- 
versal literature ancient and modern, is a question still 
agitated between the schoels of French and German 
criticism. Voltaire has named him the father of true 
comedy; and as far as the French e is concerned, 
nobody will dispute the assertion. According to La 
Harpe, he is the first of philosophical moralists ; co- 

s medy and Moliere are synonymous terms, and his pieces 
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are schools of instruction for the world, Chamfort calls 
him the most amiable teacher of human nature since 
Socrates, and affirms that Julius Caesar, who called 
Terence a half Menander, would have denominated 
Menander a half Moliere. Unhappily Julius Cesar’s 
opinion about Moliere is not to be collected with preci- 
sion, and we know too little of Menander to institute 
a fair comparison, But it is easier to compare Moliere 
with the poets of antiquity whose subjects he has adopt- 
ed; and, whatever may be the result of the compari- 
son, it is a respectable trait in his literary character, 
that he had sufficient knowlege and taste to apply to 
classical sources for enriching his drama, He brought 
indeed to the vocation of a ai writer, the most 
eminently useful and creditable advantages. Though 
born in middling life, he had opportunities of studying 
the manners of the court. He had studied Spanish and 
Italian comedy, and he was able to draw from Plautus 
and Terence the attic salt and true tone of comic cha- 
racter. He possessed an inexhaustible fund of gaiety 
congenial with the best models from which he drew his 
resources ; and even those who ascribe to him scarcely 
more than the merit of farce and caricature in comedy, 
acknowledge that he designs amusing caricatures with 
the firmest and happiest traits. They acknowledge, 
for instance, that even in farcical creation, the vain- 
glorious soldier of Plautus is less ably pourtrayed than 
the Bourgeois Gentilhomme of Moliere. The German 
writers, and even Dacier among the French, accuse him, 
however, of having, for the most part, spoilt the simple 
comic conceptions of the ancients, by accommodating 
them to modern manners, and by making the plots 
more artificial. We must recollect, that if this was a 
fault in Moliere it was not easily avoided. By simply 
translating the plays of Plautus and Terence, he could 
not have slant a modern audience had he given his 
classical drama in its naked simplicity. He has bor- 
rowed the idea of his “ Avare” from the Aulularia of 
Plautus. Instead of.a simple miser, he has given us a 
miser in love. On this charge it has been remarked, 
that the morale of the piece is not improved but spoilt, 
because if an old amorous dotard should go to the theatre 
and see the piece represented, he might say to himself, 
I care little for this satire, for I am not.a miser, and if 
a miser, who happened not to be in love, should go to 

E RiES 
see it, he might, ‘with equal justice say, ‘ Ve I 
am fond of money; but [thank m nt. I pevpoe os 
love.” We perceive nothing usive in this argus 
ment against the propriety of, Moliere doubling comic 
effect by the conception of an amorous miser; and if it 
was not an improvement on classical simplicity, it was 
at least an agreeable variety acquired ing 
from it. In like manner we can read his ytrion 
without diminished admiration of Plautus; but still ac- 
knowledging that Moliere has made some res 
from the original of considerable skill and felicity, The 
same cannot certainly be said of his Fourberies de Sca- 
pin, where the Phormio of Terence is by no means al+ 
tered for the better. The French seem to consider his 
reputation as chiefly established on his ** Ecole des 
Femmes,” “ Tartuffe,” “ Misanirope,” and “ Femmes Sa- 
vantes.” The two last, we conceive, have too: little 
amusing action to rank in the very highest class of co- 
medies. But the Tartuffe, in spite of the objection of 
its too grave incidents, is a master-piece of deep drawn 
character. The Ecole des Femmes is certainly inimit- 
able for its comic force, maple of movement, and for 
lively and original ideas, The Bourgeois Gentilhomme 
may paleracn too farcical in the last acts, when the 
hero gives his daughter to the son of the Grand Turk, 
and becomes a Mamamouchi. But Monsieur Jourdain 
and his wife, and the cool-blooded courtier Dormine, 
with the whole contents of the three first acts, form a 
treat for the risible faculties, which, we believe, no 
production of the stage ever ed. The court of 
Louis the XIV. was so deplorably dull as not to un- 
derstand the humour, of piece when it was first 
acted ; but the King had a better taste, and told Moliere, 
that he had never laughed so heartily in his life. The 
Court was converted to his opinion, and for once we 
can look on the authority of Louis the XIV. without 
regretting that it was arbitrary.. The French Academy, 
for some time before the death of Moliere, wished to 

rsuade him to give up the life of a comedian, that 
might become a member of their society. After his 

decease, they voted him a public eloge, and placed his 
bust in their hall, with this inscription, expressive of 
regret that he had not become an academician, 

“ Rien ne manque a sa gloire—il manque a la notre.” 

MOLLUSCA. 
Mollusca. Tae history of the great division of animals to which 
——~r~"_ the term Mottusca is now exclusively confined, was 
History. 

Liuneus. 

investigated in a very imperfect manner by the earlier 
naturalists. They attended merely to the characters 
furnished by the external appearance, and consequent- 
ly formed their systematical divisions without regard 
to the natural affinities of the animals—affinities which 
can only be traced by an examination of the structure 
and functions of all the organs. 

The first general attempt at classification, worthy of 
notice, appears in the twelfth edition of the Systema 
Nature of Linneus. In this work, all the animals 
which were considered by the ancients as Exanguine- 
ous, and termed by the more recent naturalists, Inver- 
tebral, were, with the exception of insects, included in 
his sixth and last class, which he denominated Vermes, 
and assigned to it the following distinguishing charac- 
ters— Cor, uniloculare, inauritum; Sanie frigida. 
Spiracula obscura. Mazille multifarie, varie variis, _ 
Penes varii hermaphroditis Androgynis. Sensus ; 
Tentacula (caput nullum, vix oculi, non aures, nares). 

Tegmenia calcarea aut nulla, nisi spine. Fulera: 
nulli Pedes aut Pinna. This class of vermes was 
again divided into four orders—ZJntestina, animalia 
simplicia, stegne artubus, nuda. Mollusca, animalia 
simplicia, nuda (absque testa inhabitata), artubus in- 
structa. T'estacea, animalia Mollusca, simplicia, dome, 
sepius calcarea, propria obtecta. Lithophyta, animalia 
Mollusca, composita. Corallium calcareum, fixum, 
quod inzedificarunt animalia affixa. Zoophyta, animalia 
composita, efflorescentia. Stirps vegetans, metamor- 
phosi transiens inflorens animal. The second and third 
orders, Mollusca and Testacea, include the animals to 
which our attention is to be directed in this article, _ 

This systematical arrangement of Linnzus, while it 
contributed greatly to solerte the number of species, 
had a tendency to divert the attention from the exa- 
mination of their structure. The external form was 
exclusively employed to furnish the distinguishing 
characters, and was therefore chiefly regarded by 
the student, in reference both to genera and species, 
The relation between the external appearance, and the 

Moliere. 

Mollusca. 
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MOLLUSCIA. 
These papers may be considered as models of minute Mollusca. 

* va he icuous description, and “~*~ 
internal structure, not having been previously deter- 
mined, these were obviously artificial, and 

ee eerell chemnaheen ieee et perusal 
any extent. In tl i same genus animals were to be 
found which respire in air, associated with those which 
perform the same function by means of in water ; 
or animals whose gills are like leaves external- 

» with those having their gills in an internal cavity. 
incongruous combinations chiefly prevail among 

the vermes testacea, where the shell is exclusively em- 

For many years the influence of the artificial 
thod of Linnzus, in , had been successfully as- 
sailed in France; and the 

former the way to the modern ts, in 
his Histoire Naturelle du Senegal. Muller ex the 

t ledge of the structure of 
animals, as Lister, Monro, and Home; but 

shall have occasion afterwards to advert to their 
it is unnecessary to enter into further details. 
mean to illustrate this 

zoology, imperfect, excit- 
ieectlios ts te baloenmeaetee 

ude to those mighty achievements more recent- 
le known to the w in his various in- 
in the Annales du Museum, and repub un- 
title Memoires pour servir aU Histoire et a! Ana- 
Mollusqués, in one volume quarto, Paris, 1816. 
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and accurate 
candid criticism, and merit the careful and frequent 

of the student of molluscous animals. In the 
second volume of a more recent work by the same au- 
thor, entitled, Le Régne Animal ibue d’apres son 

Paris, 1817, he has given a syno 
tical view of the subject, which we intend to make 
the basis of the following article. 

As a preliminary step to an examination of the di- - 
visions of molluscous animals, we shall take a very ge- 
neral view of their structure and functions, reserving: 
the more minute details to be given under the differ- 
ent ps into which they have been arranged. In- 
deed, the several organs, as they appear in the differ- 
ent tribes, are so variously modified, that few common 
properties can be enumerated. In this section, how-: 
ever, we shall be able to mark the course to be observ." 
ed in the illustration of the subordinate divisions, en- 
deavouring, at the same time, to avoid saying any 
thing which will again require to be 

1. General Form.—The molluscous animals exhibit’ Genera! 
very remarkable differences in their form, and the num. form. 

ge- berand positionof their external members. Neitherhead 
nor foot can be observed in some, the principal organs 
being enclosed in a cnaerees with apertures for the 
entrance of the food egress of the excrementitious 
matter. In some, whose exterior is still remarkably 
simple, cuticular ions, termed tentacula, sur- 
round the mouth, a foot, or instrument of mo-. 
tion, may likewise be perceived. This last organ is in 

bod Seolglens pole oom In bw ly t its whole . In many species 
there is a head, not, however, saslogeuslto that 'aseat 
ber in the vertebral animals, and containing the brain 
and organs of the senses, but distinguished as the ante« 
rior extremity of the body, separated from the back by 
a slight groove, and containing the mouth and tentacula. 

In many of the animals of this division, the differ" 
ent members of the body are in pairs, and are arrang- 
ed, in reference to a mesial plane, into right and left. 
In some, part of whose organs respect a mesial plane, 
other parts are single, or in unequal numbers, In 
other species, the organs, which are not in pairs, are 
arranged round a central axis, and give to the external 
form a radiated ce. But these characters are 
exceedingly variable and uncertain, as marking the li- 
mits of particular tribes; since, in different parts of 
the same animal, modifications of these forms may be 
readily distinguished. 

2. Cutaneous System.—The skin of molluscous ani- Cutaneous 
mals is more simple in its structure than the same or- system. 
= the vertebral animals, The cuticle is here very 
istinct ; and, as in other classes, it is thick and coarse 

where much ex , but thin and delicate in its tex- 
ture, where it lines the internal cavities: A mucous 
web may be detected in the cuttle fish and slug, but 
of < ew tenuity. The corium is destitute of a villous 
surface ; and on its central aspect it is so intimately 
united to cellular substance, that its fibrous structure 
can scarcely be distinguished. The muscular web, 
may, in general, be readily perceived. Its fibres pecs 
ceed in various directions, according to the kind of 
motion to be executed, and extend or corrugate the 
skin at pleasure. 

appendices of the skin in this class of animals 
ought to be studied, as they furnish the most 
obvious maar for ditinguishing species, and for con- 
structing divisions in their systematic ent. The 
appendices of the cuticle are few in number, and perhaps 
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Shell. 

MOLL 
These, in 

some species, invest the surface regularly and closely, 
and may be observed on those which live on land, as well 
as those which reside in water. In some cases these 
hairs are as it were united, to form continuous crusts 
or ridges. These hairs, as well as the cuticle, are li- 
able to be worn off, and in some places can seldom be 
perceived, unless in early age. 

The most important appendix of the skin appears 
to be shell. This part is easily preserved, exhibits fine 
forms and beautiful colours, and has long occupied the 
attention of the conchologist. The matter of the shell 
is secreted by the corium, and the form: which. it as- 
sumes.is regulated by the body of the: animal, Its 
coeval with the existence of the animal, and appears 
previous to the exclusion from the egg; nor can it be 
dispensed with during the continuance of existence. 
The solid matter of the shell consists of carbonate of 
lime, with a small portion of animal matter, resembling 
coagulated albumen. 

The mouth of the shell is extended by the applica- 
tion of fresh layers of the shelly matter to the margin, 
and its thickness is increased by a coating on the inner 
surface. These assertions are abundantly confirmed 
by the observations of Reaumur, (Mémoires de l’ Aca- 
démie des Sciences, 1709,) whose accurate experiments 
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. have greatly contributed to the elucidation of concho« 
logy. -If.a hole is made in the shell of a snail, anda 
piece of skin glued to the inner margin, so as to cover 
the opening, the shelly matter does not ooze out from 
the broken surface, so as to cover the external surface 
of the skin, but it forms a coating on its inner sur- 
face, thus proving it to have exuded from the body of 
the animal. When a considerable part of the oral part 
of the spire of a snail is broken off, and a piece of skin 
glued to the inner margin, and reflected outwardly 
and fixed on the body of the. shell, the spire is again 
renewed, and the matter added to the inner surface, 
thus leaving the skin interposed between the new form- 
ed portion and the fractured edge. Similar experi- 
ments, repeated on a variety of shells, both univalve 
and bivalve, by different naturalists, leave no room to 
doubt that shells increase in size by the juxtaposi- 
tion of shelly matter from the common integuments. 

» Each calcareous layer is more or less intimately mixed 
and enveloped in the animal matter, which we have.al- 
readyalluded.to; so that the different layers of successive 
rowth may,~by various processes, be distinctly exhi- 

bited. Ifthe shellis exposed for a short time in the fire, 
the animal matter becomes charred, and its black colour, 
contrasted with the white earthy matter, indicates the 
different strata: in the same manner as the ivory and 
enamel of a tooth can be distinguished when subject- 
ed to similar treatment. The same satisfactory results 
may be obtained by a different process. If the shell 
be steeped insweak muriatic acid, the earthy matter 
will be dissolved, and the flakes of albumen will re- 
main as the frame-work of the edifice. 

The layers of growth may often be distinguished on 
the surface of the shell, in the form of striz, or ridges 
more or less elevated, but parallel to the margin of tie 
aperture. : Other inequalities may likewise be observ- 
ed on the surface, at right angles to the layers of 
growth, such as ridges, knobs, and spines. These 
Jast derive their origin from the inequalities of the skin 
on which they have been moulded. 

In some univalve shells, the layers of growth paral- 
le] to the opening cannot be discerned ; when exposed 
in the fire, there is little darkening of colour ;: and 
when dissolved in acids, but a feeble trace of animal 

USCA. 
matter remains. In the fire, these shells crack in vaii- Moll 
ous directions, but exhibit no trace of a scaly struc« 
ture, By a careful management with the file, the shell 
may be separated into a central layer contiguous to the 
skin, and a peripheral Jayer, both similar in structure, 
though frequently differing in colour. | The shells ex- 
hibiting such characters have been termed Porcellane- 
ous, from their dense structure, and the fine polish 
which their surface presents. The formation of shells 
of this kind must be executed in a different manner 
from those of the first kind which we have noticed. 

If we attend to the form of a young shell of the ge- 
nus Cypreea of Linneus, we may perceive that an ad« 
dition of shelly matter to the margin-of the aperture, 
in the manner. in which it is appliedin- other shells, 
would not enlarge the cavity, but completely.close the 
aperture. The increase of the shell, (accompanied with 
a corresponding increase of its inhabitant,) must :take 
place either by absorption of the accumulated sheily mat- 
ter of the mouth, and an elongation in the direction of 
the greatest curvature of the shell ; or the old shell must 
be thrown off, and a new one produced suited to the size 
of the animal. The former supposition has not been en« 
tertained, the latter is now generally received by-natural« 
ists. The inner coat of such shells appears to be a trans« 
udation from the body of the animal, the outer one a 
plied to the surface by the loose reflected lobes of thes 
cloak. In many other shells, portions of more compact 
matter than the other parts may be observed, spread on 
the pale and applied to the margin of the mouth by a 
similar process. Mr. Platt, in support of Reanmur’s 
opinion, ‘that shells are formed by juxtaposition, against 
the objections of Mr. Poupart, (Phil.-T'rans. vol. liv. 
p- 43.) erroneously considers the different sizes of the 
Cyprez as depending on the thickness of the shell ins 
creasing according to age, without admitting a corres- 
ponding increase of the dimensions of the contained 
animal, or cavity for its reception. feb : 

The shells of the first kind which we have noticed, 
from the manner in which they are formed, of cones or 
layers applied to the inner edge of the margin, and ex 
tending beyond it, have an imbricated structure. Those 
of the second kind, consisting-of layers regularly super- 
imposed, have consequently a laminated structure; but 
between the two kinds there are numerous intermediate 
links, formed by a combination of the two processes. — 

In some cases, the hard parts of the skin are not en- 
titled tothe appellation of shell, but may rather be cons 
sidered as horn. Such are the coverings of the mandi- 
bles of the Cuttle fish, the branchial lid of the Aplysia, 
and the operculum:of the Welk. The two last appen- 
dices, however, though horny in some species are 
shelly in others, 
The position of the shell with respect to the constituent 

layers of the integuments, exhibits very remarkable dif- 
ferences. In some it appears instead of a cuticle, or 
at least external membrane investing it. In gene- 
ral, however, it occurs between the cuticle and the 
skin, a position which induces Cuvier (Lec. d’An. Comp. 
xiv. 1) to consider it as analogous to the mucous web 
of the vertebral animals. Its intimate connection with 
the muscular system of the animal, and the protection 
which it yields, seem adverse to such a conclusion, In 
many: species the testaceous substance occurs in folds 
of the corium, or inserted in its substance. In this po 
sition it never acquires the solid texture which shells 
exposed, or covered only by the cuticle, exhibit. Those 
which are thus concealed are in general white; 
those which are more exposed are frequently cox 
loured. The colouring, however, does not depend 

1 



MOLLUSCA. 
Molluscous animals preserve themselves in a state of Mollusca. 

rest chiefly by suction and cementation. The organ “"~y—™” 
on the direet exposure to the light, as some have ima- 
gined, for pate which enerdcathaseranes eutile 
are white, many of those covered with a dense 
cuticle are finely variegated beneath. The forms of the 
British species of have been described in detail 
under the article ConcHotocy, where an explanation 

by which their different parts are distin- 
guished may likewise be found. 
Between the skin and the shell neither vessels nor 

nerves have been traced ; and the manner in which the 
latter is formed forbids us to their existence. Yet 

which connect the animal with its internal surface, and 
the bond of union being a substance soluble in water, 

’ the muscle can be detached by maceration. The 

i 

Getwrens alsll beddvonh indheme oivlace, olthengh in the 
one case the connection between the muscle and the 

The of animal matter harden; the epidermis dries, 
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calculated to resist its influence. It is probably owing 

icati agency, of this secretion thet both the 
cuticle and shell are preserved from decomposition. 

vary m 
the same individual in different periods of 

the skin and its 

the tentacula, or the colour. This 
last character, however, is one on which little depend- 
ence should be placed. ; nae 

eens pen te 

. in Where 

densed cel substance ; where the muscles are in- 
serted on the shell, although no in’ tendons 
can be perceived, the existence of a link of 

ters its position with regard to the shell. 
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which acts as a sucker, is In some cases simple, soft, 
and muscular, as the foot of the snail, while in others 
it is compound, and strengthened internally by hard 

as in the arms of the cuttle fish. The force with 
which some animals adhere is very considerable, and is 
strikingly displayed, for example, when we attempt to 
detach a limpet from the rock. 

The rest which is maintained by cementation, in 
some cases depends on a glairy secretion, which glues 
the body of the animal to the substance to which it is 

i to be attached. pene an. expedient the 
shells of snails adhere to , Stones, and plants. It 
is probable that the bivalve shells of the genus Cyclas, 
which readily adhere to the sides of a glass, obtain their 
tem attachment by means of their glutinous cu- 
ticle. In other animals threads are produced (termed . 
a Byssus) from particular glands, and while one extre- 
mity is glued to the rock, the other remains in connec- 
tion with the animal. But there is an attachment more 
durabie than any of these, which takes place in some © 
shells, they being cemented to rocks or stones by calca- 
reous matter, and retained in the same position during 

_ the whole term of their existence. 
The locomotive powers of the mollusca are confined 

to ae and swimming. The former action is per- 
formed by alternate contraction and relaxation of the 
foot, or muscular expansion, which serves as a sucker, 
and is analogous to the motion of ents. The mo- 
tion of swimming is executed either by the serpentine 
undulations of the foot and the body, or by the action 
of tentacula, or ded portions of the integuments. 
Many species are aided in encase by being able to 
vary the specific gravity of their body at pleasure, and 
either rise or sink in the water as circumstances may 

i estan dete - re there is a cellular 
organ iarly i ‘or this purpose, which ma 
be edi anlar Sunte-smemaete. enalapeny -to' the ai 
b of fishes. In all these exertions their progress 
is proverbially slow. Some bivalve shells have the 
power of /eaping or shifting their position by a sudden 
Jerk, produced wae iy the valves rapidly. This 
is strikingly displayed in the common Scallop, and is 
less perfectly exhibited in the river mussels, ‘Ae a few 
instances, especially among the slugs, a thread is form- 
ed of the viscous secretion of the skin, by which the 
animal is enabled to suspend itself in the air from the 
branches of trees. 

Although the progressive motions of molluscous ani- 
mals are comparatively slow, the other muscular ac- 
tions are executed with ordinary rapidity. The irrita- 
bility of some parts, as the tentacula and branchie, is 
80 great, that the protecting movements are executed al- 
most instantaneously, and the organs are contracted or 
withdrawn into the body. But these rapid exertions 
are only called forth in the moments of danger ; the or. 
dinary movements are all executed with ristic 
slowness. 

The characters furnished by the muscular system, are 
of great value in the discrimimation of species, and in 
the construction of genera and higher divisions. The 
are intimately connected with the habits of the animal, 
and merit the attentive examination of the philosophi- 
cal naturalist. 

4, Nervous System.—In the molluscous animals the 
nervous system is less complicated in its structure than 
in the higher classes, and 

its position to the head. The whole nervous system 
4a 

Nervous 
bens dae A din 7™ 
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Mollusea. ap in the form of ganglia and filaments. The furnished by the nervous system, from the difficulty of M: 
“—-\-=" principal ganglion, or the one to which the term brain their detection and exhibition, have never come into ‘s 

is usually applied, is seated above the gullet or entrance use. But those furnished by the organs of perception. 
to the stomach. It sends out nerves to the parts about are highly prized. .Of these, the eye is the most ob-, 
the mouth, to the tentacula, and to the eyes. It may vious and constant. It varies in position in different 
be considered as analogous to the cerebrum of the ver- eens but among individuals of the same species its; 
tebral animals. From this ganglion proceed two fila~ characters.are constant. ; 
ments, one on each side, which in their descent inclose 5. Digestive System.—In the cutaneous, muscular and, Digestive — 
the gullet, and unite underneath to form a second gan+ nervous systems, traces of a general plan may be observ- *¥*t*™- 
glion. From this last, which has been compared to the 
cerebellum, numerous filaments are likewise distributed 
to the parts around the mouth, and to the other regions 
of the body. . These filaments in some cases again 
unite, and form subordinate ganglia. In many cases 
the brain ahd ganglia are of a white colour, and gra- 
nulated structure ; while the nerves which issue from 
them are white and uniform: The covering of the first 
ganglion, which is analogous to the dura mater, does 
not adhere to it closely, but leaves a space filled with 
loose cellular matter. The tunics of the nerves are 
equally detached ; and as they can be inflated or in- 
jected readily, they have led some to suppose that the 
nerves were hollow, and others, that the tunics were 
the vessels of the lymphatic system, 

The organs of (Soe gry common to the higher 
classes of animals do not all exist in an obvious man- 
ner among the mollusea. The touch, that universal 
sense, is here displayed in many cases with great deli- 
cacy ; and the tentacula, and other cuticular elongations 
which we have already referred to, contribute to aug- 
ment its resources. The sense of sight is by no’ means 
universally enjoyed by the inhabitants of this class. In 
a few species the eye is constructed on the plan of the 
same organ in the vertebral animals, In general, how- 
ever, it appears only as a black: point, whose peculiar 
functions can only be inferred from analogy. In many 
animals there is no trace of an eye, consequently they 
cannot possess that varied information which the high- 
er animals obtain from that organ. Where eyes exist 
in this class, they are uniformly two in number. In 
one tribe only, namely the cuttle-fish, have the rudi- 
ments of the organs of hearing been detected. ‘The or- 
gans adapted to smelling cannot be exhibited, but the 
existence of the sense is demonstrated by the facility 
with which they discover suitable food when placed 
within their reach. The sense of taste exists, but it is 
difficult to point out the particular parts of the mouth 
fitted for its residence. But as they select particular 
articles of food in preference to others, we reasonably 
conclude that taste regulates the choice. 

it is difficult to form an accurate estimate of the 
knowledge of external objects which molluscous animals 
can obtain by means of their organs of perception, join- 
ed to their powers of locomotion. The kind of life 
which they enjoy is so widely different from our own ; 
and attempts to tame them, or vary their habits by edu- 
cation, are limited by so many circumstances, that we 
must ever remain in ignorance of their mental powers 
or capabilities. M. Lamarck ranges them among his 
Animeaux Sensibles, and considers that, by méans of 
their sensations, they acquire only perceptions of ob- 
jects, or simple ideas, which they are incapable of com- 
bining by any mental process. Had this opinion rest- 
ed on observations, or even on arguments, it’ might 
have been worth while to controvert it, but, as it forms 
a part of the metaphysical speculations of that zoolo- 
ist, built upon gratuitous assumptions, it requires no 

her notice. oe 
In the classification of the mollusca, the characters 

ed, according to which they have been constructed in: 
the different tribes, In the organs which remain to be. 
considered, there is less uniformity of structure, each: 
family, almost, being constructed according to a model 
of its own. : 

The time when molluscous animals feed has not’ 
Those which live in the — been carefully attended to. 

water are beyond the reach of accurate observation.: 
Those that reside on Jand usually shan the light, and 
creep forth in the evenings to commit their - 
tions. During warm dry »weather, they stir not from 
their holes. ‘ 

The animals under consideration feed equally on the. 
products of the vegetable and animal kingdom. Those 
which are phytivorous appear to prefer living vege- 
tables, and refuse to eat those which are dried. Weare’ 
not aware that putrid vegetable matter is consumed by: 
them, although many of the snails and slugs are found: 
under putrid leaves and decayed wool. | In, these 
places: there’ is shelter from the sun, together with 
dampness, so that it is difficult to determine whether 
they sojourn in an agreeable dwelling, or a well-stored 
larder. Those mollusca which are carnivorous prey on 
minute animals in a living state, and many of them 
greedily attack putrid matter. aielis 

The means employed by molluscous animals to bring 
the food: within the reach of the organs.of deglutition, 
are exceedingly interesting both on account of their vas 
riety and success. Some are provided with tentacu- 
la for securing their prey, and conveying it to their 
mouth, as the cuttle-fish ; others protrude a lengthened 
proboscis, or an extended lip or tongue, and thus brir 
their food into the mouth. With many, however, whi 
are fixed to the same spot during continuance of 
existence, or only capable of very limited locomotive 
power, successful efforts are made by the animal to ex- 
cite currents in the water, (for no tly fixed 
animals reside on land,) whereby fresh portions of it 
are brought in contact with the mouth, and its animal or 
vegetable contents separated. This action is performed 
in some cases, as among the bivalves, by the mechanical 
action of the valves of the shell, aided, in many ies, 
by the syphons, while, in others, it is excited by the 
motion of articulate feet, as in the bernacles. Where 
part only of any kind of food is taken into the mouth 
at once, the lips are possessed of sufficient firmness 'to 
cut off the requisite portions, or there are corneous 
mandibles to perform the office. fe 

In the mouth there is scarcely any pr perform. 
ed analogous to that of mastication in the higher orders 
of animals. When the food is in the mouth, or enters 
ing into the gullet, it is mixed with ‘saliva, as in the 
more perfect animals. © The are rest whieh it 
is secreted, are, in general, of considerable size, divided 
into lobes, and, in some cases, separated into distinct 
masses. In many species the existence of a gullet is 
doubtful, as the food» seems to enter the stomach ims 
mediately; while, in others, there is a portion of the 
intestinal canal which has some claim to the denominas 
tion: J Hy ot Giaust city Heelies ctr sis 
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MOLLUSCA. 

many cases, is membranaceous, and 
can scarcely be distinguished from the remaining por- 
tion of the intestinal canal. In some cases, however, 
it is strong and muscular like the gizzard of a bird, and 
even fortified with corneous knobs for the reduction of 
hard substances. In some species the stomach opens la- 
terally into the pylorus, and, in a few instances, pos- 
sesses a spiral cecum attached to it. 
~ The fiver in the mollusea is usually of large dimen- 
sions, and seated close to the stomach, which it in many 
cases envelopes. It is divided into numerous lobes, and 
Hag bates blood vessels. There is, aman 

i us to the vena porlarum of quadrupeds. 
The is ‘peared in some into the iemmath, and : : i ‘ : : 3 ; 

The furnished by the digestive system are 
extensively used in the inferior divisions of molluscous 
animals. The form of the lips, the position of the 
mouth and anus, and the structure of the stomach, de- 

bits of the species. 
ere: System.—The mechanical process by 

the 
this class of animals, the veins seem to perform the of- 
fices both of lacteals and lymiphatics. 

The blood in tribe of animals is white, or rather 
of a bluish colour. Its mechariical and chemical con- 
stitution have never been successfully investigated. 
In the emp of the words right and left, to 

express the relative position of the cavities of the heart 
in the inferior animals, much confusion must necessari- 
Ty arise ; or rather other terms must be used to render 
our descriptions intelligible. The nomenclature of that 

ts to obviate all 
difficulty in reference to the ambiguity of words indi- 
cative of position, and to con in its ions an 
idea of uses of the vessels which are alluded to. 
Thus the ic vessels include all those which bring 
the blood collected from different parts of the body to 
the Jungs, such as the vena cava, right auricle, right 

and pulmonary arteries, The ie vessels 
ate those which convey the blood from the lungs to the 
different of the body, including the pulmonary 
veins, auricle, left ventricle, and aorta. It is our 
™ to employ these terms as we 
ree «eens 

very remarkable differences in the different classes. In 
all of them, however, there is both a systemic and a 

of vessels, as in the higher classes of 
be divided, in reference to their animals. 

circulating four . Inthe th 
blood is Cilla tndaa the Ewrten parw of the'beey 
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into a venacava. This vein is divided into two branches, Molluses. 
to each of which there is a ventricle attached, and from 
each ventricle an artery proceeds to the gills or lungs 
in its neighbourhood. Each of the two divisions of 
the lungs gives rise to a vein ; these terminate in asin- 
gle ventricle, from whence the blood is transmitted to 
the different parts of the body. There are here one 
systemic and two pulmonic ventricles. This arrange- 
ment prevails among the cephalopoda. 

In the second group the vessels in which the blood 
has been collected from the different parts of the body, 
proceed directly to the lungs or gills without the inter- 
vention either of auricle or ventricle. The systemic 
veins which have absorbed the blood from the lungs 
pour it into an auricle, from whence it passes into a 
ventricle to be distributed throughout the body. Here, 
then, there are neither pulmonic auricles nor ventricles, 
while there is one systemic auricle and ventricle. This 
distribution prevails among the gasteropoda, pteropoda, 
and inequivalve conchifera. In these last, however, as 
the oyster and scallop, the auricle is bilobate, making 
an approach to those of the following division. 

In the third p, like the second, there are neither 
pulmonic auriclés nor ventricles, the pulmonic veins pro- _ 
ceeding directly to the lungs or gills. The systemic 
seleaslandaren terminate in two auricles, these empty 
their contents into one ventricle ; so that there are two 
systemic auricles and one systemic ventricle. This 
structure appears in the equivalve conchifera, 

In the fourth group there are no pulmonic auricles or 
ventricles, neither systemic auricle ; but there are two 
- a ventricles. This includes the animals of the 

a 
In the last p no pulmonic auricle or ventricle, 

neither systemic auricle can be ived ; but there is 
a single systemic ventricle. Animals of the class éuni- 
cata exhibit this simple arrangement. 

The circulating system furnishes few characters which 
can be employed in systematical arrangements. The 
structure of the systemic and pulmonary vessels does 
not appear to be co-ordinate with any particular plan 
of external configuration and manner, as we see in the 
case of the pteropoda and gasteropoda. In these the or- 
gans of circulation are very much alike, while the exter- 
nal forms exhibit very obvions differences. 

7. Respiratory System.—It is probable that all animals, Bespirato- 
however imperfect, stand in need of a supply of oxygen. 'Y *7#e™ 
In se mne as the circulati stem es com- 
plex, ter is the pct wd of oxygen which is re- 
quired, In the more perfect animals it has been ascer- 
tained that this oxygen unites with carbon thrown out 
of the system, and by converting it into carbonic acid, 
enables it more readily to in the gaseous form. 
In some animals this production of carbonic acid takes 
place generally throughout the surface of the skin, 
while in others, particular organs are appropriated to its 
formation. ‘This is more particularly the case in those 
animals which, like the mollusca, have pulmonic and 
— eee: Jase nw When the animal separates 

oxygen from unmixed atmospheric air, the in 
which the process is performed is termed lung. When 
the separation takes in atmospheric air united 
with water, the is termed a git/. 

The molluscous animals which respire by means of 
lungs are few in number, and form a very natural tribe, 
which Cuvier has termed gasteropodes pulmones. In 
them the respiratory is simple, consisting of a 
single cavity, on the walls of which the extremities of 
the pulmonary artery are spread. This cavity is placed 
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somewhat laterally, and communicates externally by 
an aperture which the animal can open or shut at plea- 
sure. 

The mollusca which breath by means of gills exhibit 
very remarkable differences, in their number, structure, 
and position. In some cases there is a single cavity 
communicating by an aperture through which the wa- 
ter enters. The walls of this cavity exhibit an uneven 
surface, disposed in ridges, which are the gills, and on 
which the pulmonic artery is expanded. This struc- 
ture exhibits itself in the Gasteropoda pectini-bran- 

: chia. 

Reproduc- 
tivesystem. 

In many cases the gills, though seated in a cavity, 
like the former, and equally exposed to the contact of 
the surrounding element, are two in number, one on 
each side, as in the Cephalopoda. In the Conchifera 
they are four in number, two on each side like leaves, 
and extending the whole length of the body. In these 
the water is admitted at the pleasure of the animal. 

The gills of other mollusca are seated internally, and 
consist either of arborescent productions, or simple cu- 
ticular elongations, within which the pulmonary artery 
terminates. In some of these, as the Pteropoda, the 
branchial surface is constantly exposed to the action of 
the surrounding water ; while in others, as the Gastero- 
poda, nudibranchia, and tectibranchia, the cuticular ex- 
pansions, which are analogous to gills, are retractile at 
the will of the animal. 

By means of the characters furnished by the circulat- 
ing and respiratory systems, the molluscous animals 
may be divided into several distinct classes.’ But as we 
shall employ these characters in the construction of the 
different divisions to be employed, it is unnecessary, 
in this place, to enter into their details, 

8, Reproductive System.—The animals now under 
consideration present nearly all the modifications of 
generation which organized bodies exhibit. They are 
not indeed known to produce their young like buds, as 
in the fresh-water polypus (Hydra) nor to multiply by 
the spontaneous division of individuals, as some Nereidz 
and Planarie. But the three following modes of repro- 
duction have been detected. 

In the first the sexes are distinct, as in the higher 
classes of animals. This mode is exhibited in the Ce- 
phalopoda and some Gasteropoda. In the former, how- 
ever, there is no union of the sexes previous to fecunda- 
tion. The eggs are first excluded by the female, and 
the’ male afterwards covers them with the impreg- 
‘nating fluid, after the manner of fishes. In the Gaste- 
ropoda, with the sexes distinct, a union takes place by 
which the eggs are fecundated. After impregnation, 
the eggs are either excluded previous to the young issu- 
ing from them, or retained in the body of the animal 
until they are hatched. 

In the second the sexual organs are distinct, but 
they both occur in the same individual ; here, however, 
a union of two individuals is necessary, during which 
each impregnates and is impregnated. The snail and 
slug may be quoted as examples. 

n the third mode of generation, which may be re- 
garded as the most complete hermaphroditism, there is 
neither a difference of sex nor an obvious difference of 
sexual organs. All that can be detected, is connected 
with the female parts, and no union of individuals is 
requisite. This is the mode of generation exhibited by 
the Gasteropoda scuti-branchia and cyclo-branchia by 
the whole of the Conchifera and Tunicata. 

In the first division of the first tribe, the female pos- 
sesses an ovarium and oviduct, and the male a testicle, 
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vas deferens, seminal bag, prostate gland, and penis, to- 
gether with some s whose uses have 
not been ascertained. In the second division of the 
first tribe, there is in the female an ovarium oviduct 
and uterus, and in the male a testicle, vas deferens, and 

nis. 
ea the second division, the female organs consist of 
ari ovarium oviduct and uterus, and the male of a testi- 
cle vas deferens, pedunculated vesicleand penis, These 
organs, all occurring in the same individual, have their 
openings in what is termed the common cavity of ge- 
neration which opens externally. The use of the pex 
dunculated eaicloia not determined. In some species 
it is attached to the male organs, in others to the fe- 
male, or to the common cavity. ; 

In the last division, the ovarium is the princi 
and only organ of generation; In some species it is 
ficult to discover an oviduct, while in others, not only 
the oviduct but its external termination may be readi- 
ly traced. 

The organs of generation furnish many important 
characters for classification. 
those which are detected with the greatest facility, but 
the structure of the internal organs exhibits more va- 
ried and discriminating marks. 

Molli 
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The external ings are - 

9. Peculiar secretions.—The molluscous animals are Peculiar 
considered as destitute of organs for the production of **¢retions. 
urine, but they possess various organs for the secretion 
of peculiar fluids or solids, some of which are useful in 
the arts. 

The coloured fluid, which is secreted by the Cepha- 
lopoda and some of the aquatic padtadbadte, appears to 
consist chiefly of a peculiar mucous united to a pig- 
ment whose properties have not been sufficiently inves- 
tigated. The animals which furnish this secretion eject 
it when in danger or irritated, and thus envelope them- 
‘selves in a dark cloud, and elude the pursuit of their 
foes. A milky secretion is poured forth over the sur- 
face of the skin of some slugs when irritated. Other 
coloured secretions may likewise be detected in the 

mollusca, to which we shall afterwards advert. it 

The threadlike secretions, termed a byssus, with which 
some molluscous animals, especially among the Conchi- 
fera, fix themselves to other bodies, ap to be of an 
albuminous nature. A few species in this division have 

the power of secreting a luminous fluid, which phospho- 
resces or shines in the dark. Its nature, and the organs 
in which it is elaborated, have not been investigated. 

It is probable that some animals, as those which have 
the faculty of raising or lowering themselves in the wa- 
ter, have likewise the power of secreting air into those 
organs which contribute to their buoyancy. The Jan- 
thina vulgaris may here be quoted as an example. 

Morbid secretions likewise occur among the animals 

of this division, chieflyy however, among the Conchifera. 
The most important of these are pearls, so much prized 
as ornaments of dress. 

10. Condition of the Mollusca.—Molluscous animals Condition 

are divided, according to the situation in which they of the mol- 
reside, into three groups, which may be termed terres. !usca. 
trial, fluviatile, and marine. Those that inhabit the 
land, belong exclusively to the gasteropoda. Among 
these some prefer open pastures, others the rubbish of 

old walls, while not a few reside in woods or amo 
dead leaves and putrid plants. All the animals of this 
group respire by means of a pulmonary cavity. 

The fluviatile mollusca, or such as reside in fresh wa- 

ters, include not only many gasteropodous genera, but 
likewise some belonging to the Conchifera. Among 
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iminish it for the other set, we can, in gene- 
ral, accustom them to live ina water which i 

alteration in the q 
side. Before 

, indeed, many 
against. When we change animals from 
water, or from salt water to fresh, we must necessarily 

death, to prevent putrefaction, as it frequently Bappene, 

605 
ing them to reside:in Mollusca. d their motions by compelling 

a medium of a different degree of density from the one “~Y—" 
which they have been accustomed to dwell in, and to 
which oe igs ap of the catia of oe 
body is By sucha place, it wou 
be difficult ee acme to come to the 
surface and descend again in their new situation. In 
those with gills, the application of a new kind of fluid 
to the surface of such delicate organs would consider- 
ably influence the function of respiration. The change 
of situation would likewise be accompanied by a corre- 
2 ing change of food, and consequently, not merely 

e organs of locomotion and respiration, but likewise 
those of digestion would suffer a derangement in their . 
yeaa ar We know that the power of suffering in 

e animals of this class is very great, and that ey 
survive, though sadly mutilated. Some of the snails 
will live in a quiescent state for years, without food, 
and almost without air. Unless, therefore, the animals 
subjected to these experiments of a change of situation 
have been observed to grow on the food which it spon- 
taneously yields, to execute their accustomed motions, 
and, above all, to propagate their kind, we shall be dis- 
posed to conclude, that patient suffering has been mis- 
taken for health, and vivaciousness for the power of ac- 
commodation. 
As connected with the physical distribution of mol- 

luscous animals, we ae ere offer a few observations 
on the revolutions which they have experienced. From 
the oldest rocks to the newest alluvial depo- 
sits, the remains of the hard parts of these animals may 
be observed, In the newer situations, these parts are 
less altered than in the older ones, in which they are 
frequently ghangee into calcareous , clay, flint, or 
pyrites. The forms exhibited by the remains in the 

rocks are different from those in the newer ones, 
and intimate that they have bel to races now no 
longer existing on the surface of the globe. These re- 
mains do not characterize any particular beds or for- 
mations, different beds often producing similar re- 
mains, and similar beds containing dissimilar fossils, in- 
timating that the physical and phical distribu- 
tions of these animals in the earlier parts of the earth’s 
existence were nearly by the same laws 
which prevail at present. But into this interesting sub. 
ject it is impossible at present to enter. 

The molluscous animals furnish an agreeable repast 
to many quadrupeds, birds, and fishes. To man the 
ield a of palatable and nutricious food. 
hose which inhabit the sea are held in the highest es- 

timation, while the terrestrial and fluviatile races are 
generally neglected. 

The manner of preparing and preserving the hard 
of the mollusca been already given in suffi« 

cient detail in the conclusion of our article ConcuoLo- 
Gy, to er we refer o~ reader. There is only one 

reserving the softer parts—immersion in 
spirits of oy But in the execution of this some 
caution is requisite, otherwise the object will appear a 
shrivelled mass, The animal should be per- 
mitted to die slowly, that the different parts may be- 
come relaxed, otherwise the examination of the form of 
the body at a future period becomes impracticable. A 
quantity of the spirits ought to be injected into the 
pa or other seciiiéa of the body immediately after 

when the body is immersed in spirits without such pre- 
caution, that the viscera become unfit for examination, 
while the integuments remain sound. 
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In the following general view of the different classes 

into which molluscous animals have been divided, we 
shall follow the arrangements of ‘M. Cuvier, modified 
by the systematical labours of M. Lamarck. Frequent 
reference will be made to species natives of the British 
isles, to enable the curious reader to comprehend the 
recent improvements which have been effected in this 
branch of natural history, 

if CLASS.—Crratopona. 

Tue animals which are included in this class, are fa- 
miliarly known by the name of Cutile Fish. They at- 
tracted the notice of the ancients by their curious forms 
and manners, and appear to have been examined by 
Aristotle with minute attention. 

The cephalopoda, in reference to their external ap- 
pearance, may be regarded as consisting of two parts. 
The tunic or sac, which contains the viscera, and the 
head surrounded by the tentacula, The sac is in 
some species in the form of a purse, destitute of any 
appendages, while in others it exhibits fin-like expan- 
sions. It varies considerably in its consistence, and in 
some it is strengthened on the back internally by cor- 
neous ribs or testaceous plates, in others protected ex- 
ternally by spiral shells. In some species it is connect- 
ed with the head by an intervening space, which may 
be regarded as a neck, but in others the tunic and head 
are continuous behind. In all, it exhibits after death, 
great changes of colour. 

On the summit of the head there is a flattened disk, 
in the centre of which is seated the mouth. Round the 
margin of this oral disk, which is strengthened by a 
band of muscular fibres, are placed the arms or tenta~ 
cula. Beyond this circle of arms, in some species, there 
are situated two organs, larger in their dimensions 
than the arms, which may be denominated feet. Both 
the arms and feet are covered on their central aspect 
with numerous suckers, by which they are enabled to 
attach themselves to different bodies, and to seize their 
prey, and in their axis both a nerve and artery may be 
observed. These arms and feet are capable of being 
moved, at the will of the animal, in every direction, and 
are the organs by which progressive motion is perform- 
ed. In the space between the head and tunic in front 
there is an opening or funnel with a projecting aper- 
ture. This funnel opens into the cavity of the sac, 
and serves to convey water to the gills and to carry off 
the different excreted matters. 

The brain in the cephalopoda is contained in an ir 
regular hollow ring in the cartilaginous border of the 
oral disk. This cartilage is thickest on the dorsal as- 
pect, and contains the parts which have been denomi- 
nated cerebrum and cerebellum, the remaining part of 
the canal being occupied with the collar, which sur- 
founds the esophagus. The nerves, which proceed 
directly from the brain to the parts which they are 
destined to influence, are few in number. From the 
cerebrum issue a few small nerves, which go to the 
mouth, and the base of the feet—others which go to form 
ganglia at the mouth, and others for supplying the 
eet. The cerebellum, besides furnishing the col- 

lar which encircles the gullet, contributes to the for- 
mation of the large ganglia which supply the arms— 
the optic and auditory nerves—those for the funnel, 
the tunic, and the viscera. From the size of the ani- 
mals, the ganglia of the nerves are very distinctly 
displayed. The anastomosing branches of the nerves 
of the arms are likewise conspicuous. Each nerve 
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at the base of each foot sends out: two filaments, one Mollusca. 
to the nerve of the foot on each side. 
a chain of nerves is formed round the base of the feet, 
probably calculated to enable them to act more readily 
m concert. 

From the abundant distribution: of nares to the dif. 
ferent parts, it pe ts probable that the sense’ of 
touch exists in a tolerably perfect manner. ‘There. is 
no proof of the development of organs for the display 
of the senses of smell and taste. 

The cephalopoda are furnished with two eyes, one 
on each side of the head. The external membrane on the 
inner side, which may be compared to the selerolica, dif= 
fers in many particulars from the covering of the same 
name, in the eyes of the vertebral animals. While it 
surrounds the contents of the eye from the entrance of 
the optic nerve to the pupil, it is greatly separated from 
the choroides. Immediately within its cavity, there is 
a bag with a peculiar membraneous covering, which 
contains numerous glandular bodies, similar to the milt 
of fishes, by which the eye is supported, and which 
probably act as secreting organs, (although M. Cuvier 
eould not detect any excretory canals,) and likewise 
an expansion or ganglion of the optic nerve., The 
concave or anterior surface embraces the choroides. 
This membrane, .after embracing the vitreous humour, 
forms a zone or diaphragm, which may be compared 
to the ciliary processes, with an aperture in the centre 
for the reception of the crystalline lens.. The circular 
margin of this aperture is lodged in, and intimately 
united with a circular groove, by which the lens is 
divided. into ib eee hemispheres. Its central sur- 
face is coated, as in the higher classes of animals, with 
the coloured mucous pigment, which has been deno- 
minated pigmenium ro In the cephalopoda, hows 
ever, it is of a purplish-red colour. 

The optic nerve, after entering the sclerotica, ex- 
pands into a large ganglion, from the peripheral sur- 
face of which issue numerous nervous filaments. These 
ierce the choroides by as many holes, and go to form 
ly their reunion the retina. This important mem~ 
brane extends to the ciliary zone, and like it appears 
to unite itself with the groove of the lens. 

The vitreous humour'is contained in a peculiar ve- 
sicle, having the lens seated in a concavity on its ex- 
ternal surface. The lens divides easily into two parts, 
the line of separation being the groove which receives 
the ciliary ligament. Each portion consists of a num- 
ber of concentric layers of variable thickness, composed 
of radiated fibres, becoming less and less distinct to- 
wards the centre, near which the laminated and radiated 
appearances cease to be perceptible. An imperfect 
representation of this structure is given by Sir E. 
Home, probably from preparations by Mr, John Hun~ 
ter, in the Phil. Trans. Vol. LXXXIV. Tab. 5. p.— 
26. 

The conjunctiva supplies the place of a cornea, and 
covers directly the crystalline lens, as there is no aque- 
ous humour. This membrane in some is continuous 
with the skin, but in others there are imperfect eye- 
lids formed by its duplicature, previous to passing over 
the lens. The skin, at the opening of the pupil, form- 
ed by the sclerotica, in the absence of an uvea and 
iriy, is strengthened by a membrane which appears to 
be muscular, and probably assists in the contraction or 
enlargement of the aperture. oe 

The animals of the cephalodous class, besides y 
taining complicated eyes, are likewise furnished with 

In this manner “yr” 
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red bile which ‘they contain by a common Molluses, one == 

The organs of circulation consist merely of veins and 
arteries, which we distinguish into pulmonic and sys+ 
temic, The veins which have their origin in the feet, 
mouth, and annular cartilage, coalesce, and form two 
branches, which afterwards unite intoa common trunk. 
This vessel, after descending through part of the vis- 
cera into the abdomen, divides into two branches, each 
of which may be considered as a vena cava, conveying 
the blood to the lateral enero vena rte: at its 

in, is joined by an eq’ ‘ge vessel, which em 
pe nee 9 tan 7 nearly at right Sor 
with the former. These veins arise in the stomach, 
intestines, liver, and organs of tion. The vena 
cava receives a large vessel, nearly in the same 
direction as the first, which has its origin in the tunic 
and the supports of the branchiz. From the size of 
the vena cava, in of the union of these 
two branches, and the a of muscular ridges ° 
on its inner surface, it has been compared by some to 
an auricle. ' 
On each side, in the common cavity of the tunic 
yee an aperture may be observed, the 
entrance to a or cavity. Each cavity is traversed 
by the vena cava of that side, and in its exhi- 
bits a curious confirmation. The surface of the vein 

‘is covered with spongy glandular bodies of different 
These, upon being pressed, out an 

ee yellow mucous fluid. Within, nl glands 
communicate by means of very wide ducts with the 
cavity of the vein. Indeed, when air is blown into 
the vein, it readily passes through the glands into the 
bag, and from thence into the cavity of the tunic; and 
when air is blown into the bag, it likewise penetrates 
the gland, and passes throu into the veins. The 
arteries with which these glands are furnished are com- 

It le that these 
principle from the blood, and t 

ds rate some 

cable to 
contain, 

each gill, is pear- 
, black, moderately thick, with numerous 

on ao surface. Its poset terminates without 
any valvular structure in Imonary . Inthe 

the lateral hearts are naked ; 

water, and by means of ‘gills or branchie. 
These are ora oe ee rage abe 
the lateral eth Each gil . 
at its opposite sides to tunic, by means of fleshy 

i bands. Between these, the double leaves 
the are arranged in an alternate series. Each 

leaf is supported by a footstalk from the band, and is 
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body termed the pene This is hollow within, and Mollusea: Mollusca. subdivided into smaller leaves, to expose a greater sur- 

face to the water. 
The pulmonary artery passes along this band, sends 

a branch into each footstalk, which, penetrating the 
substance of the gills, conveys the Weed w its different 
divisions. 

The systemic veins depart from the gills at the op- 
posite extremity. These unite at the inferior band, 
and from each gill a vessel proceeds to the single cen- 
tral or systemic heart or ventricle. In some of the 
animals of this class the systemic veins are somewhat 
enlarged, and assume the a pearance of auricles.” The 
two pulmonary, or rather the systemic veins, enter the 
heart at the opposite side; each at the -termination 
bein fiitnished. with a valvular organization. 

The systemic heart is white and fleshy, and differs 
according to the genera in its form, being in the Oc- 
topus semicircular, but in the Loligo and Sepia lobed. 
Besides giving rise to a large aorta, or principal arte- 
ry, two smaller ones likewise proceed from its cavity. 
These arteries are furnished at their entrance with 
valves. 

The sexes in the Cephalopoda are distinct, the male 
and female organs being found on different individuals. 
There is not, however, any external mark by which 
they may be distinguished. M. Cuvier found that the 
males of the octopus were scarcely a fifth part so nu- 
merous as the females. ? 

The male organs of generation consist of the follow- 
ing parts. The testicle is a large white glandular purse, 
containing numerous fringed filaments, from which the 
seminal fluid is secreted. This fluid passes out of the 
testicle, by a valvular opening, into the was deferens. 
This canal is slender, and greatly twisted in its course, 
and opens into a cavity which has been compared to 
the seminal vesicle. The walls of this last cavity are 
strong and muscular, and disposed in ridges. Near 
the opening at the distal extremity of this sac is an 
aperture leading into an oblong glandular body, re- 
garded as exercising the functions of a prostate gland. 
Beyond this lies a muscular sac, divided at the top, 
where it opens by two ducts, but connected at the base. 
In this sac are numerous white thread-like bodies ter- 
minated by a filament, but unconnected with the sac. 
In the interior they consist of a spiral body, connected 
at each extremity with a glandular substance. When 
these bodies are put into water, they twist themselves 
in various directions, and throw out at one of their 
extremities an opake fluid. These motions are not ex- 
cited by placing them in oil or spirit of wine, but they 
may be exhibited by immersing in water those which 
have been kept for years in spirits. 

These bodies, first observed by Swammerdam, and 
afterwards by Needham, have been regarded by some 
as demonstrating the. truth of the vermicular theory 
of generation; by others, they have been consider- 
ed as analogous to the pollen of plants—that their 
tunic is in part soluble in water, and when they are 
thrown into that fluid, they speedily burst, and spread 
their impregnating contents over the eggs of the fe- 
male. Although this last conjecture is plausible, and 
countenanced by the circumstance that these vermi- 
cular bodies are only found at the season of reproduc- 
tion, the subject is still involved in obscurity. Are 
these bodies produced in the testicle, and only brought 
to this bag when trek A ready for exclusion ; or, if the 
product of the bag itself, by what means are they nou- 
rished ? 

The male organs terminate in a cylindrical fleshy 

ribbed with muscular bands. Near its base it receives 
one of the ducts of the vermicular sac, continuous with 
the one from the prostate gland, forming its canal; 
and toward the apex the other duct. It projects but 
a short way into the cavity of the great bag, into which 
it empties its contents. ‘These pass’out of the body at 
the funnel-form opening in the throat. 

The female organs of generation consist of an ova- 
rium and oviduct. The ovarium is a glandular sac, to 
which the ova are attached by footstalks. The open-~ 
ing 7 which they issue from the ovarium is wide, 
and the oviduct (in the Octopus vulgaris and Loli 
sagittata,) after continuing a short way simple, die 
vides into two branches, each having its external aper- 
ture near the anus, The oviducts are furnished within 
with muscular bands, and a mucous lining, and en« ° 
circled. with a large glandular zone, destined, probably, 
to secrete the integuments of the eggs. In the ae 
vulgaris, and the Sepia, the oviduct continues single. 
Besides these organs, the Loligo vulgaris and sagittata, 
and the Sepia, have two large oval glandular bodies, 
divided by transverse partitions, with their excre- 
tory ducts terminating at the anus, whose use is un-, 

Tite eagsoh liar form has been already now e , whose r form eady no- 
ticed, ein of sith after which they are su 
posed to be impregnated by the male, according tot 
manner of fishes. 2 

The inky fluid now remains to be considered, as: 
the most remarkable of the peculiar’secretions of this. 
tribe of animals. The organ in which this fluid is se- 
creted is spongy and glandular. In some species it is 
contained in a recess of the liver, which has given rise 
to the opinion that the coloured fluid which it secreted 
was bile. In other species, however, this gland is de« 
tached from the liver, and either situated in front or 
beneath that organ. The excretory canal of this gland 
opens in the rectum, so that the fluid escapes through 
the funnel. It mixes readily with water, and imparts 
to it its own peculiar colour. When dried, it is used 
as a pigment, and is considered as the basis of China 
ink. 

The Cephalopoda are all inhabitants of the sea. 
They are widely distributed, occurring in the arctic as 
well as the equatorial seas. In the latter, however, 
they grow to the largest size. It is reported, that 
in the Indian Seas, boats have been sunk by these 
animals affixing to them their long arms, and that they 
are dreaded by divers. 

In the classification of the animals of this class, many 
difficulties present themselves, in consequence of the 
imperfect descriptions of their external characters, 
given by naturalists. In the following general view 
we shall endeavour to distribute them into natural 

and genera, without attempting an enume- 
ration of all the species. Such only as are inhabi- 
tants of the British Seas, shall be particularly enu- 

<The Cephalopod titute t t die The Ce a ay to cons wo grea 
visions, distinguished by the support which is afforded 
to the abdominal sac. In the first, which may be 
termed sepiacea, the sac is neces or 
testaceous processes, unless where the habits of the 
animal renders such protection unnecessary. © The 
second division, which may be termed autilacea, 

comprehends those animals furnished with a multilo- 
cular shell. These two divisions, constituted in the 
Linnean system the two genera Sepia and Nautilus. 
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the other cephalopoda, ) have likewise been found in the Molle sea, 

ire, the female occupying the ““~"" cavity at the top of the s; 
mouth, They are of raising themselves to the 
surface, and of floating and moving there by means of 
their winged feelers, aided probably by secreted air in 
their body. Upon the approach of danger they sink 
rapidly to the bottom. 

Although this animal has never been found but in 
the cavity of the shell of an Argonauta, there are vari- 
ous circumstances which confirm us in the belief, that 
it is not the fabricator of the shell, but like the Hermit 
crab, occupies the deserted dwelling of another animal, 
which has not as yet fallen under the observation of na« 
turalists. The body of the animal does not conform in 
shape to the cavity of the shell, nor to all its irregula- 
rities of surface. There is no muscular or ligamentous 
attachment between the animal and the shell, so that it 
is able to leave the shell at pleasure, as it was observed 
to do by the late Mr. Cranch, zoologist to the Congo 
expedition. The reader who is desirous of farther in- 
formation on this subject may consult Dr. Leach’s Ob- 
servations on the Genus Ocythée of Rafinesque ; and Sir 
E. Home on the Distinguishing characters between the 
ova of the Sepia and those of the vermes testacea that 
live in water ; im the Philosophical Transactions for the 
year 1817, art. xxii. xxiii.; and a paper by Mr. Say 
On the Genus Ocythde in the Phil. Trans. 1819, art. vii. 
The genera which belong to the second order are on- 

ly two in number, viz. Sepiaand Loligo. In both, the 
suckers on the arms are pedunculated, and their margin 

by a corneous ring furnished with teeth, 
and margin of the anus is surrounded with a 

or tentacula, The two feet with which the 
i of this order are furnished are nearly similar in 

their structure to the arms, but considerably larger in 
their dimensions: They take their rise on the ventral 
side of the mouth, between that organ and the funnel. 

4. Sepia. In this restricted 
ed on each side throughout its whole length with a nar- 
row fin, and on the back by a complicated 
calcareous plate, lodged in a peculiar cavity, The 
suckers are irregularly scattered on the arms and feet. 

The calcareous plate has been long known under the 
name of cuttle-fish bone, It is somewhat ovate, flatly 
convex on both sides, and thickest where broadest. 
The superior half, or the one next the head, is the long- 
est, rounded at the extremity, and thin. The inferior 
poe becomes suddenly narrow, and ends in a point. 
t may be considered as consisting of a dermal plate, 

concave on the central aspect, having its concavity fill- 
ed up with layers which are convex on their central ase 

% er is 
rough on the surface, and marked by obscure concens 
tric arches towards the summit, formed by minute 
knobs, which become larger towards the base, where 

in the form of cocerseueed transverse ridges, 
It is uniform in its structure, and the tubercles a 

though they blaken speci sy mga ily when put in re, and 
contain a good deal of animal matter. On the central 

this layer is one flexible and transparent, simi« 
lar to horn, and smooth on the surface. e third lay« 
er is destitute of lustre, and in hardness and structure 
resembles mother of pearl shells. 
The layers which fill the concavity of this dermal 

plate are slightly convex on the central aspect, and are 
4u 

genus the sac is furnish- s.yia, 
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Mollusca. in part imbricated. Each layer is attached to the con- dy, and covered. with suckérs neatly to theit base. Mottusea, 

There is a duplicature of the skin round the eye, form. —\—= —)— cave surface of the dermal ap 4 by the upper extremi- 

Loligo. 

ty and the two sides, while the inferior or caudal ex- 
tremity is free. The inferior and first formed layers 
are short, and occupy the base and middle, and rise 
from the plate under a more obtuse angle than the 
new formed layers, which are both the longest and the 
broadest. ’ 

Each layer, which is about one-fiftieth of an inch in 
diameter, consists of a very thin plate, whose dermal 
surface, when viewed with a magnifier, exhibits nume- 
rous brain-like gyrations. From the ventral surface of 
this plate arise numerous perpendicular lamin, which, 
when viewed laterally, appear like fine parallel threads, 
but when examined vertically, are found to be waved, 
and fold upon themselves. Next the plate they are 
thin, and not much folded; but towards their other 
extremity, they become thicker, striated across, and 
more folded, with irregular margins. On the thick 
tortuous even ends of these lamina, the succeeding 
plate rests, and derives from them the peculiar mark- 
ings of its surface. These lamine are closely set, ir- 
regularly interrupted, and occasionally anastomose. 
M. Cuvier (Mem. sur la Seiche, p. 47.) states, erro- 
neously, that these laminz are hollow pillars disposed 
in a quincunx order. 

The term bone has been improperly applied to this 
complicated plate; “for,” (according to Mr. Hatchett, 
Phil. Trans. Vol. \xxxix. p. 321.) “ this substance, 
in composition, is exactly similar to shell, and consists 
of various membranes hardened by carbonate of lime, 
without the smallest mixture of phospate.” 

This bone was formerly much prized in medicine as 
an absorbent, but is now chiefly sought after for the 
purpose of polishing the softer metals, 

The most remarkable species of this genus is the 
Sepia officinalis, which is distinguished from the others 
by its smooth skin. It inhabits the British Seas, and 
‘although seldom taken, its bone is cast ashore on dif: 
ferent parts of the coast, from the south of England to 
the Zetland isles. ; 

5. Loligo, or Calamary. This genus, the larger 
species of which are known to the fishermen under the 
denominations Sleeve-fish, Hose-fish, and Anchor-fish, 
is distinguished from the former by having the sides of 
the sac furnished only partially with fins, The dorsal 
plate is flexible and corneous, imbedded in the sub- 
stance of the sac, and is multiplied with years. The 
suckers are disposed on the arms and feet in a double 
row. 

The species of this genus have not been investigated 
with much care. Four sorts have been found in our 
seas, which are probably the types of as many differ- 
ent genera. In two of these the sac is cylindrical 
above, and compressed towards the tail, with which the 
fins on each side are united. 

In the Loligo vulgaris, the fins, together with the 
tail, form a rhomboidal expansion. ‘The feet are near- 
ly of the same length with the body, and covered with 
suckers only near their distal extremity. There is no 
eye-lid. The bone is elliptical, elongated, and pro- 
duced at the upper extremity, with a groove along the 
middle. The appendage to the stomach is straight, 
and the oviduct is single. 

This species is described and figured by Borlace, in 
his Natural History of Cornwall, p. 260. Tab. xxv. 
f. 27; and by Pennant in the British Zoology, Vol. iv: 
p: 53. No. 43. Tab. xxvii, 
In the Loligo sagittata, the fins, with the tail, form a 

triangular expansion ; the feet are shorter than the bos 

ing aneyelid. The bone is narrow, thin, nded at 
both ends, and stre’ “ by mas margina esd 3 
one in the centre. ea to the stomach is: 
spiral, and the oviduct double, Kaori 

This species has hitherto, in this country, been con- 
founded with the preceding. It is, however, the one al- 
luded to by Monro, secundus, in his Structure and Phy= 
siology of Fishes, p. 62, tab. xli, xlii. His imens 
were probably obtained from the Firth of Forth. The 
same species has occurred to the writer of this article in 
the Firth of Tay. 

In the two remaining species the fins which occur 
near the tail are not continued to its extremity: The 
Loligo media has the sae long, slender, and rounded. 
The fins on each side are of an elliptical form, and the 
tail is produced beneath into a point. This appears to: 
be a rare species. It is figured by Pennant in his 
British Zoology, vol. 4. tab. xxix. No. 45. 

In the Loligo sepiola, the body is nearly of equal di« 
mensions in length and breadth; the fins are thin and 
rounded, and the outline of the tail senficircular, 
It is figured by Pennant in the Brilish Zoology, 
vol. 4, tab. xxix. No. 46. This species appears to 
be rare. It is recorded by Pennant as having been 
taken off Flintshire. A specimen now before us was 
obtained in the Firth af Forth at Kirkaldy, by Mr. 
Chalmers, surgeon of that town. 

Various species of the Sepiacea were formerly used 
as food ; and Aristotle informs us ‘that they were con- 
sidered in the*best condition for the table when nearly 
ready for spawning. The modern Italians and Greeks. 
are said to use them still as an article of diet, and to 
consider the eggs as a great delicacy. In our own 
country, Mouffet considered them excellent meat, when 
boiled with wine and spices. 
The animals of the second great division of the cepha- 

lopoda may be considered as nearly unknown. ‘The 
shells were united by Linnzus in one genus, which he 
termed Nautilus ; but, in consequence of their peculiar 
characters, they have been sub-divided into many new 
genera, The animals belonging to two of these modern 
genera, spirula and nautilus, which both belong to the’ 
spiral multilocular tribe, have been imperfeetly de 
scribed. ; 

The shell of the Spirula has the whorls separate, the 
mouth orbicular, the chambers perforated by a tube, and - 
the last cell produced into atube. The animal resem- 
bles the Sepia, and the shell is concealed under the skin, 
and occupies a similar situation to the cuttle-bone, 
The animal of the Spirula vulgaris appears to be very 

common in the West Indies, as the chambered spiral 
extremity of the shell is frequently brought to this 
country, 

In the shell of the restricted genus Nautilus, the turns 
of the spire are contiguous, the last whorl embraces the 
others on the sides, and the chambers are perforated’ by 
atube. The animal of the Nautilus pompilius, accord~ 
ing to Rumphius, lodges in the last chambers, and is 
fixed ‘by a ligament which descends into the tube, 
The arms which surround the mouth are destitute of 
suckers. . 
Among the minute shells which occur in the roots of 

sea-weeds, on old shells, corals, and sertularia, are 
many genera of multilocular testacea, some of which have 
been described in the article Concnotocy. Guided by 
analogy, naturalists have been disposed to consider these 
as the productions of dapKatipodous mollusca. Their 
inhabitants, however, have not been examined, and the 
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This class was instituted by Cuvier, for the reception 
rtd characters indicated the of a few eeehees 

impropriety of suffering them to remain in of those 
categories which had been previousl established. All 
the ate small in size, and the attempts which 
have hitherto made to inv their internal 
structure, have, in a great measure, pert jry 
the functions of the organs which are i The 

-and aorta have been 
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and 
tion on the subject of which naturalists are in posses 
sion. 
The general form of these animals is somewhat ovate. 

The tuni i as the Clio and Pneu- 
) PANO ei peat 

correspon 
ing to the muscular web of the skin of the higher 
classes. In these animals, however, these two layers 
are unconnected throughout the greater part of their 

; expansion. In some, as the cymbulia, the tunic is 
i while in others it is strengthened by a 

shell. In:these last, the shell inthe Limacina is a spiral 
univalve, covering the abdominal viscera, and in the y- 

vity, as are capable of varying, to a certain extent 
sal theis Laden, and of enlarging or reducing 

their dimensions. There is nothing peculiar in their 

nr tTheiticxgensal digestion ion differ greatly from those of organs er 
the cephalopoda, which we. have already considered. 
They are generally regarded as destitute of eyes and 

forming ecclacteli kieaaios pr era two i laments, or 
spread the margin of the tunic. There are no 

The mouth, however, is 
in some, an a ce of a 
of the gullet. The salivary 

two in number, lengthened, descending a 

i to which is the stomach, 
ibit muscular ridges on the inner 

The liver surrounds the stomach, and is 

circulating system in this class has been but very 
ae ty investigated. The pulmonic vessels are 

wn, but systemic veins, a single auricle, ventricle, 
detected. i is 

ifferences. Inthe Chothey are in the form 

to form leaf-like 

of Cuvier, on the Clio, Pneumodermon Mollusca. 
include nearly all the accurate informa~ 
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nis, vas deferens 

—_~" aud testicle, together with an oviduct and ovarium., 

Clio. 

Cleodora. 

Cymbulia. 

Limacina. 

These open near the mouth on its ventral margin. 
There is nothing known with respect to the appearance 
of the eggs, the period of propagating, or the form of 
their young. 

All the animals of this class inhabit the sea. Some 
of those, as the Clio and Limacina, frequent thearctic re- 
gions, and afford the whale a great part of its suste- 
nance. None of the species of the class have hitherto 
been detected in the British seas. 

M. Cuvier, in his @gne Animal, II. p. 878,-sub-di- 
vides the genera of this class into two orders. The ani- 
mals included in the first are furnished with a head dis- 
tinct from the body, and are arranged under the five 
following genera; Clio, Cleodora, Cymbulia, Limaci- 
na, and Pneumodermon. Those of the second division, 
which are destitute of a head, constitute only one ge- 
nus, named Hyalea. 

1, Clio. In this genus, the body is ovate and elon- 
gated, the tunic membranaceous, and the head divided 
into two lobes, whose summits are furnished with ten- 
tacula. The mouth is transverse, with two lateral 
longitudinal lips. On each side the neck arise two 
blunt, conical, fin-like expansions with a fine reticulat- 
ed surface, considered as serving the double purpose of 
fins and branchie. The anus and orifice of generation 
terminate under the base of the right branchia. The 
viscera do not fill entirely the cavity of the inner bag. 
The gut makes only one fold. The existence of eyes 
has not been ascertained, 

The genus Clio was originally instituted by Brown in 
his Natural History of Jamaica. It was afterwards 
embraced and modified by Linnzus and Pallas, in such’ 
a manner as ultimately to exclude the species for whose 
reception Brown originally formed it. It contains two 
species, the most remarkable of which is the Clio borea« 
lis. Mr. Scoresby, in his valuable work on the Arctic 
Regions, lately published, states (vol. i. p. 544.) that it 
occurs in vast numbers in some situations near Spitz 
bergen, but is not found generally throughout the arc- 
tic seas. In swimming, it brings the tips of the fins 
almost info contact, first on one side, and then on the 
other. 

2. Cleodora.—This genus was instituted by Peron 
for the reception of Brown’s species of Clio. The body 
is covered with a triangular pyramidal tunic, carrying 
two membranaceous wings, between which is the mouth, 
furnished with a semicircular lip. 

The species whose characters have been most fully 
developed is the Cleodora pyramidata. Brown’s Jas 
maica, p. $86. tab. 43. fig. 1. 

&. Cymbulia.—The tunic of the species of this genus 
is trough-shaped, and cartilaginous. The fin-like ex- 
pansion is single, divided into three lobes, one of which 
is small, with two tubercles, and a minute fleshy beard. 
This genus was instituted by Peron, in Annales du Mu- 
seum, vol. xv. tab. 3. fig. 10, 11. 

4, Limacina.—This genus is nearly allied to Clio, in 
the form of the head and wings, but the body of the 
animal is contained in a tender shell of one turn and a 
half, flat on one side, with a large umbilicus in the 
other. When the animal swims, the head and fin-like 
expansions are protruded from the shell. 

This genus was instituted by Cuvier for the recep- 
tion of the Clio helicina, an animal first described by 
Captain Phipps; and afterwards by Fabricius, under 
the name of Argonauta artica. . According to Mr. 
Scoresby, it is found in immense quantities near the 
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coast of Spitzbergen, but does not occur out of sight of Mollu: 
land 

5. Pneumodermon.—The body, in the species of this Pneumo- 
genus, is oval. The neck is narrow, with a fin-like ex- dermon. 

nsion on each side. The mouth is nearly terminal, 
urnished on each side with a fleshy lip, and below 
with a fleshy chin. On the summit are two bundles 
of tentacula, each consisting of a filament, with a tu- 
bercle at the end ben te by a small hole, and consider- 
ed as exercising the office of a sucker. Cuvier, in his 
Memoire sur L’Hayle et Le Pneumoderme, considered 
the leaf-like ridges which occur on the caudal extremity 
of the body, as the branchiz, and even describes the 
pulmonary vein which conveys the blood from these 
to the heart. But, in his Regne Animal, he states it 
as the opinion of his assistant, M. Blainville, that the 
fin-like expansions of the neck contain the branchice 
on their surface, as in the case of Clio. ‘The rectum 
and oviduct terminate under the right wing. Cuvier 
has figured and described the only known speci 
which he terms Pneumodermon Peronit, the trivial name 
being in honour of the discoverer, M. Peron, 

6. Hyalea.—The animals of this genus, as we have Hyalea. 
already stated, are destitute of a head. The body is 
hod: between two plates or valves, united at the 
base, where they inclose the caudal extremity. The 
ventral valve is nearly flat, with an uneven margin, 
narrow anteriorly, but expanding behind, and termina- 
ting in three projecting points. From the middle point 
four ribs diverge forward, and a muscle arises, which, 
fixed in the superior viscera, enables the animal to with« 
draw into the shell. The dorsal valve is shorter than 
the preceding, the margin flat and circular, and the 
middle convex outwardly. In the space between the 
lateral margin of the two valves, on each side, the 
branchie are situated, in a duplicature of the tunic, 
the sides of which are furnished with filaments. The 
fleshy neck supports the two membranaceous expan- 
sions ; between which and the base the mouth is situa~ 
ted, surrounded by two lips, and strengthened within 
by two fleshy cheeks. The opening of the anus and 
oviduct are at the base of the right fin. 

The Hyalea tridentata, the best known species of 
the genus, was first noticed by Forskal, in his Descri 
tiones Animalium, p. 124, as an Anomia, and inhabit~ 
ing the Mediterranean. 

Cuass II]. —GASTEROPODA. 

Tue animals which are included in this class are Gasteropo- 
more numerous in regard to species, and exhibit a great- da, 
er diversity of organization than those beens to the 
other great divisions of molluscous animals. They 
have long occupied the attention of the zoologist, and 
various methods have been proposed for their artificial 
and natural arrangement. Their internal structure has 
likewise been investigated with a considerable degree 
of success, and the purposes which the different organs 
serve in the animal economy, have been in a great mea- 
sure ascertained. 

The gasteropoda present few characters which are 
common to the whole class. Their body may be re-~ 
garded as consisting of a foot, the cloak or tunic, and 
the head. The foot is a firm muscular expansion, co- 
vering a part or the whole of the ventral surface of the 
animal. The viscera and head rests on its central sur 
face, while externally it exhibits a soft even disk, capa~ 
ble of acting as a sucker, with which the animal ad- 
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site the pulmonary cavity. In the dextral shells, there- Mollusca. 
fore, it is sinistral, wrhile-in the sinistral shells it is dex “““Y""” 
tral. In both kinds, however, all the organs preserve 
the same relation to the back and belly, the head and 
tail. It is impossible, therefore, to conceive a dextral 
animal into a sinistral, by any circumstance 
which could take place at the period of hatching, as 
M. Bose was inclined to believe. This arrangement 
of the organs must,have been not merely congenital, but 
coeval with the formation of the embryo. In some spe- 
cies all the individuals are sinistral, while in others the 
occurrence is rarely met with in a solitary example. 
The former are in their natural state, the latter ought 
to be regarded as monsters, Where the character is 

it should constitute a generical difference. 
The animals of this subdivision have, in general, the 

sexual organs united in the same individual, requiring, 
however, mutual union. They are all oviparous, 

' Section I. 
This is intended to include all those pulmoniferous 

which are /errestrial. These reside constant- 
on the land where they have been hatched, and where 

collect their’food and propagate their kind. They 
admit of division into two tribes, from the circumstance, 
that in some, the shell, which is either flat, or open and 
subspiral, is concealed in a thickened plate of the cloak, 
termed the Shield, while in others the shell is spiral or 
conical, external, and contains the body of the animal. 

Trize 1.—The included in this tribe are 
three in number. all possess four tentacula, ca- 
pable of being withdrawn into themselves like the fin- 
gers of es The eyes are black points, seated at 

ti 

Terrestrial. 

the superior tentacula, 
I. Limax. we ore body is lengthened, and some- Limax. ~ 

what pointed behind. The cloak is corrugated, and 
the shield on the forepart of the back towards 

i s containing a thin oe or pee plate. 
lmonary cavity on right side, at the 

inferlor in of the ‘hield. Behind this opening is 
the anus. ‘Che sexual opening is underneath the su- 
perior tentaculum, on the right side. At the términa- 
tion of the body, above, is an opening, out of which a 
thick glutinous fluid oozes. The s of the whole 
body is liberally supplied with a glutinous secretion of 
the same sort, but thinner in its consistence. This fluid 
issues from the pores of tle skin and the pulmonary cavi« 
ty, and when the animal is placed before the fire it is gi- 
ven out in considerable quantities. The respectable edi- 
tors of the Journal d’ Histoire Naturelle, vol. i. p. 477, re« 
commended a lute made of this fluid, reduced to a pro- 
per consistence by quicklime, for the purpose of secu- 
ring the mouths of the bottles containing anatomical pre- 
re and preventing the evaporation of the alcohol. 
ith this cutaneous secretion some of the species are 

capable of forming a thread, by which they are able to 
von tay themselves from the branches of trees. This 

le of assisting locomotion is recorded by Lister, 
(Animalium Anglia, p. 130.) and subsequently noticed 
by other observers. Linn. Trans. vol. i. p. 182; and 
vol. iv. p. 85. 

The mouth consists of lips, which are capable of 
small extension, and above, entrance is armed with 
a concave corneous jaw with a notch in the middle. 
The << is merely armed with soft transverse ridges, 
pointed , and terminated by a short ilaginous 
cone. There is a sensible dilatation of the gullet, which 
marks the of the stomach, at the under extremity 
of which is the rudiment of a cecum at the pyloric 
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opening. The intestine makes several folds, chieflyin 
the liver, before it reaches the anus. The salivary 
lands reach to the extremity of the gullet. The liver 

is divided into five lobes, which gives rise to two ducts 
that open into the pylorus. 

The circulating system consists of two vente cave, 
which give out numerous branches to the pulmonary 
cavity. The aerated blood is conveyed by several 
ducts to a simple membranaceous systemic auricle. 
Between the auricle and ventricle there are two ‘valves. 
The ventricle is more muscular than the auricle. The 
arteries, which take their rise from a single aorta, are 
characterised by a peculiar opacity, and whiteness of 
colour, as if they were filled with milk, 

The organ of viscosity nearly encircles the pericar- 
dium. It consists of regularly pictinated plates. Its 
excretory canal terminates at the pulmonary cavity. 

The organs of generation consist, in the female parts, 
of an ovarium, oviduct, and, uterus; and in the male 
of a testicle, vas deferens, and penis, together with 
the pedunculated vesicle; and as common to both 
the sexual organs there is a cavity opening externally, 
in which, by separate orifices, the uterus, penis, and 
vesicle, terminate. 

The species of this genus have hitherto been chiefly 
characterised by the shape and colours of the body ; the 
latter, however, is liable to such great variation, that 
it is difficult to determine the number of ‘species which 
are natives of Britain. The structure of the shield, 
and the relative position of the pulmonary cavity, join- 
ed with the markings of the body, ought to be resort- 
ed to; and could a knowledge of the. internal structure 
be likewise obtained, we might then hope to be able 
to bestow on the species permanent marks of distinc. . 
tion. 

Although the terrestrial gasteropoda may be:consi- 
dered as phytivorous, it is now known that: the larger 
species of this. genus likewise feed on the common 
earth worm, as has been observed by Mr. Power, 
(Linn. Trans. vol. ix. p. 323.) None of these species 
are used in this country as food. 

Il. Parmacetia.—The animals of this genus are 
distinguished by the position of the shield, which «is 
placed on the back, near the middle of the bedy, and 
contains, at its caudal extremity, an.open subspiral tes- 
taceous plate. Underneath the shield is the pulmonary 
cavity. 

The only species of this genus yet known was found 
by M. Olivier in Mesopotamia. The ‘genus was insti- 
tuted by M. Cuvier, and the species denominated P. 
olivieri. Along the back, from the shield to the head, 
are three grooves ; the medial one is double. From the 
dissections of Cuvier it appears, that the internal struc- 
ture of this species bears a close resemblance to that of 
the slugs.. The most remarkable difference is in the 
two conical.appendages of the common sexual cavity, 
by which they approach the Helices. 

Ill. Tesraceta. The shield in this genus is placed 
on the posterior extremity of the body, and, conse- 
quently, the anus and pulmonary cavity are nearly ter- 
minal. These are protected by an-open subspiral tes- 
taceous plate. The foot extends on each side beyond 
the body. From the mamner in which the blood is ae- 
rated, the auricle and ventricle are placed longitudinal- 
ly, the latter being anterior. 

The T. haleotoidea, described and figured in the 
Histoire Naturelle des Mollusques Terrestres et Fluvia- - 
tiles de la France, par M. Draparnaud, p. 121. tab, xi. 
figs, 12—14, is the only species which has been dis« - 
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tinctly ascertained. It lives in the soil, and pursues - 
and feeds on the common earth worm. 

Trise II. The animals of this tribe were formerly 
included in the genera Helix and Turbo of Linnzus, 
The shells are spiral, and more or less turbinated. They 
are covered with a cuticle, which, in some cases appears 
in the form of ridges or hairs, The following genera 
have been established: ! ; 

I. Hewix. Snail.—In this genus the animals have Helis. 
four tentacula, as in the Limax, with eyes at the tips of 
the'superior ones. The aperture of the shell, which is 
somewhat lunulated, is as wide as it is long. , 

The internal structure of the snails very err. 
sembles that of the slugs. The shield, however, a 
thickened margin in front, by which the shell is form~ 
ed, and the centre of the shield is as it were ruptured, 
giving vent to the liver and organs of generation, These . 
occupy the cavity of the shell pra its tip, and the 
mouth is filled with the foot, body, and head. The 
animal is attached to the pillar of the shell by a com- 
plicated muscle, which shifts its place with the 
of the animal. The mouth is furnished above, with 
* thin arched corneous mandible, notched on the 

es. ‘ : 
The circumstances in which the snails differ fro’ 

. the slugs, are chiefly observable in the organs of genes 
ration. The vagina, previous to entering the common 
sexual cavity, is joined by the canal of the vesicle, and 
by two canals, each proceeding from a bundle of mul« 
tifid vesicles, Each bundle consists of a stem, which 
is the canal, and numerous branches with blunt termi« 
nations. These canals pour forth a thin milky fluid, 
whose use is unknown. 

Connected with the sexual cavity is the bag in which 
the darts are produced. The bag itself is muscular, 
with longitudinal grooves, anda glandular body at the 
extremity. This glandular body secretes the dart, 
which is in the form of a lengthened pyramid, consist« 
ing of calcareous filaments nearly resembling asbestus. 
Previous to the sexual union, the two snails touch each 
other repeatedly with the mouth and tentacula, and 
at last the dart of the one is pushed forth by its 
muscular bag, and directed against the body of the 
other, into which it enters, never —— through 
the integuments, and even in many cases falling short 
of its mark. Whether the use of the dart is merely 
to stimulate; or whether it is subservient to any 
other purpose, can scarcely be said to be determi« 
ned. ; 

The species of this genus are numerous, and ad- 
mit of distribution shan email sections, from ‘athens 
stances connected with the form of the shell. Without 
instituting these at present, we shall subjoin a list of 
the species indigenous to Britain, which belong to this 
restricted genus:—1. H. pomatia; 2. vir; ; 8. cin< 
-genda ; 4. rufescens ; 5. cantiana ; 6. hispida; 7. lucida ; 
8. trochiformis ; 9. spinulosa ; 10. ta; 11. ra- 
diata; 12. umbilicata ; 13. lapicida; 14, albella (of Dra« 
pernaud,) found near St. Andrew’s by Mrs. Fleming, 
Flisk ; 15. ericetorum ; 16. paludosa; 17. crystallina 
(of Draparnaud,) found at Battersea by Dr. Leach ; 
18, aspersa ; 19. memoralis ; 20. arbustorum ; 21. fusca ¢: 
22. elegans (of Draparnaud), the Trochus terristris of 
British writers. Lf 

The Scarabes of Montfort is formed from the Helix 
-scarabeus of Linnzus. rite Sar 

II, Burrus. The shell furnishes the distinguishing Buljmus. 
mark in this family. It is turreted, and the mouth is 
longer than it is broad. The following species are in« 
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other genus, 
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digenoas: 4, lubricus ; 2. obscurus ; 3 lackhamensis ; nus nearly resembles the Bulimi, but the end of the Mollusca. 
4. fasciatus. ' : 
_The which are related to the Turbo didens 
perversus and. muscorum of Linnzus, constitute a very 
natural family, which may be termed Pupacea, dis- 
one by the mouth being in general furnished 

ith teeth, or testaceous laminz, and the last whorl 
nearly the same or less than the ing. Perhaps 
the most convenient way of dividing them is into two 
sections, the first including the dextral, and the second 
the sinistral shells, 

The Pura, The dextral pupacea form three 
, Pai. was equally faul- as originally constructed. by 

tpuithoany cfibadkdiLinees s we have genera. 
restricted it to include dextral shells, with the animal 
possessing four tentacula, with eyes at the tips of the 
two longest, we can receive into it the muscorum, sex~ 
dentatus, and juniperi of Mon The genus Chon- 
drus of Cuvier contains the tridens of In 
the genus Carycnium, formed by Muller, the tenta- 
cula are only two in number, with the eyes placed at 
the base. It is represented by the T. carychium of 
Montagu. 

The sinistral pu form two The 
first, which is the Clausilia of Dra d, contains 
sinistral shells, with the animal furnished with four 
tentacula, with eyes at the tips of the two | 
Fe ae fet Se om pr Ere a twisted 
plate. is contains the following Britis ies,— 

nigricans laminata biplicata, and labiata. The 
called Veatico, was formed by Muller. 

The animal possesses 
eyes on their tips. The T’. vertigo is the type of the 

In the shells of the the margin of 
the mouth is always thick and ed by a 

after w 

VIII. Virnina.—This genus was formed by M. Dau- 
debard de Ferussac, and termed by him Helico-limax, 
Draparnaud, to avoid the use of a hybrid name, sub- 
stituted Vitrina. The shell is of ee 

the genus 
Lo pres bert 

, with the outer lip thin, 
attenuated. We are at a loss to ac~ 
conduct of Lamark in substituting a 

for this genus without any apparent reason, 
us adding to the synonimes with which the 
is already The name first employ- 

by Draparnaud, indicates one of the most striking 
characters of the type of the genus, whereas*the term 
Amphibulina, used by Lamarck, is founded on a mise. 

and is apt to mislead. The Helix succinea, al- 
in damp 

PLE cbate 
& 

tur.” ‘The same remark is made by Montagu, and we 
have often witnessed its truth. 
X. Acuatiya—The mouth of the shell in this ge- 
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pillar is truncated. The Buccinum acicula of Muller, 
a native of England, belongs to this genus, and like- 
wise the Helix octona of Linnzus, erroneously consi- 
dered as a native of Britain. f 

XL. CycLostroma.—This genus is readily distin- Cyclosto- 
the circular aperture ™2. ~ guished from all the preceding by 

of the shell, and the foot of the animal being furnished 
with a lid or operculum. This genus may be regarded 
as the of a singular tribe of the terrestrial pulmo-’ 
nifera, The pulmonary cavity opens upon the neck as 
in many of the pectinibranchia. The sexes are like~ 
wise separate, the penis of the male being large and 
muscular, but contained in the interior. The prim 
tentacula have sub-globular highly polished extremi- 
ties, which Montagu en cre woe p. a 
disposed to re. as eyes. e true eyes are pla 
at the base of Giteucan on the outside, and hn ele- 
vated on tubercles, the rudiments of the second pair. 
The tentacula, though somewhat contractile, are inca- 
pable of being withinawn after the manner of the slugs 
and snails, The C. el , the Turbo elegans, of 
Montagu, is the type of the genus. 

Secr. II. 

The aquatic pulmoniferous 
cluded in this section, have 
flattened with the eyes at the internal base. The sexes 
are united. The spawn in the form of a gelatinous 
mass is deposited on aquatic plants, under water. The 
food consists of aquatic —_ Although they reside 
in the water, they are ob’ to come to the surface to 
respire, when they open the pulmonary cavity, and af- 
ter remaining a short time, again close it and descend. 
Like the genera of the poco diay section, they admit of 
distribution into two tribes, 

Tribe 1.—This contains those animals which are 
naked, and which have been included in the genus 
Onchidium. In this genus, the animals are furnished 
with a cloak of more than ordinary thickness, which 
covers the whole of the upper part of the body. There 
are two long tentacula on the head capable of bein 
withdrawn like those of the slug. The snout is divid 

een the tentacula, into nee eery a erence : 
towards ight side, is opening for the penis. 
The anus is ie eve above ae is Sie entrance to 
the pulmonary cavity, and on the right is the in 
to oe female z from which a ~ eae seus ee 
the right lobe of the snout. 

The mouth is destitute of proboscis or jaws, The 
tongue is merely a cartilaginous plate grooved trans- 
versely. The gullet is long in proportion with a villous 
surface. There are three stomachs, each distinguished 
Dh ete hate ae The first is a true gizzard, 
cov internally with a cartilaginous cuticle, and its 
walls formed of two strong mu with connecting li- 
gaments, The second stomach is funnel-shaped, with 

inent ridges, both on its external and “re = 
‘ace. These ridges at their origin in, internally, are high- 
est, and project considerably into the cavity, acting 
like a valve in retarding the of the food. The 
third stomach is short and cylindrical, covered inter-~ 
nally with equal ne ome fine ridges. The intes- 
tine is nearly of equal thickness throughout, and about 
two and a half times longer than the body. The sali- 
vary glands are much branched and pour their con- 
tents into the entrance of the gullet. The liver in the 
anima's of this genus is distributed into three separate 

ions, each of which may be regarded as a distinct 
liver, an arrangement which is not known to take place 

—_——ee 

Achatina. 

which are in. Pulmoni- 

1} two tentacula, usually erous. 
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Molluseae in any other animal. The first liver is situated near nean Transactions, vol. v. p. 132., for the reception of Mot 
—Y~" the middle of the body on the right side, while the se- a species which he found in Bengal, on the leavesof Ty. “-"¥° 

cond is situated near the posterior extremity. The 
ducts enter the cardiac opening of the stomach, each by 
a separate hole, and seem to occupy the place of the 
zone of gastric glands observed in birds. The third 
liver is placed at the posterior end of the gizzard, into 
which it pours its contents by a short duct. 

The most remarkable feature of the circulating sys- 
tem, is the position of the lungs, at the posterior extre- 
mity of the body, which occasions a corresponding ar- 
rangement in the connecting — The entrance to 
the pulmonary cavity is immediately above the anus. 
The vessels in which the blood is aerated are distribu- 
ted on the roof and sides of the cavity... The pulmonic 
veins consist of two receptacles, one on each side, ex- 
tending nearly the length of the body, which may be 
considered as vene cave. These receive the blood by 
numerous vessels, and convey it directly to the lungs. 
The aerated blood is conveyed by a systemic vein in- 
to a large auricle, seated in front of the lungs, of consi- 
derable size, with the walls fortified on the interior 
by branched ligaments. The ventricle is placed at its 
anterior extremity, and separated by two valves. The 
aorta arises from the opposite side of the ventricle, its 
main trunk passing on towards the head. 

The male and female organs of generation, although 
occurring in the same individual, appear to occupy dif- 
ferent parts of the body. The opening of the male or- 
gans is at the tentacula, which leads to a cavity termi- 
nating in two unequal recesses, The anterior is the 
smallest, and receives the termination of a vessel three 
or four times longer than the body itself, which takes 
its rise at the external base of the cavity itself, appa- 
rently from the cellular substance, and, after a variety 
of convolutions in}the neighbourhood of the mouth, 
opens into the recess. The second recess is the largest, 
and the vessel connected with it is more complicated. 
Its origin is in a mass which occupies a considerable 
portion of the abdominal cavity, and which consists of 
a vessel forming a great number of complicated convo« 
lutions, liberally supplied with blood vessels. The duct 
which proceeds from this mass suffers a sudden thick- 
ening of its walls for a short space, after which it again 
contracts, and before it terminates in the recess, in a 
perforated glandular knob, it contains a pedunculated 
fleshy body with a sharp-pointed corneous extremity, 
probably capable of being protruded into the recess and 
cavity. 

The parts which are considered as forming the fees 
male organs, or which are connected with the sexual 
cavity on the right side of the anus, consist of an ova~ 
rium divided into two lobes, each of which may be per- 
ceived to be again minutely subdivided. The oviduct 
is tortuous, and passes through a glandular body, which 
in the other gasteropoda is regarded as the testicle. 
The pedunculated vesicle gives out two ducts, one of 
which goes to the testicle, the other to the uterus. It is 
difficult to form even a conjecture regarding the uses of 
all this complicated sexual apparatus. The subject can 
only be elucidated by an attentive examination of the 
condition of the organs at different seasons of the year, 
and studying at the same time the habits of the ani- 
mals. | 

The preceding description of the characters of the 
genus is taken from the anatomical details of Onchi- 
dium peronii, a species found creeping upon the rock 
under water in the Mguritius, by M. Peron. The ge- 
nus was first instituted by Dr. Buchanan in the Lin- 

pha elephantina. This species, however, if the descri 
tion be accurate, differs ‘casentielly from the one denote 
bed by wine and would mates to infer that a new 
enus wou necessary for the reception of the s 
os of the last-mentioned naturalist, ‘ This is xg 
(says Dr. Buchanan,) like many others of the worm 
kind, an hermaphrodite animal, for the male and fe« 
male organs of generation are in distinct individuals. 
I have not yet perceived any mark to distinguish the 
sexes while they are in copulation, as, in both, the anus 
and sexual organs are placed in a perforation (cloaca 
communis) in the under part of the tail, immediately 
behind the foot ; but during coition the distinction of 
sexes is very evident, the penis protruding to a great - 
length, considering the size of the animal.” Cuvier 
seems disposed to suspect the accuracy of these states 
ments, and as they do not appear to have been the re- 
sult of dissection, it would be desirable to have the 
doubts on the subject cleared up by a re-examination 
of the animal in question. Dr. Buchanan is probably 
correct in considering the tentacula as occillated. 

Trisze II.—In this tribe the animals are furnished 
with a distinct external testaceous covering. The spe- 
cies which it includes were dispersed by Linnaeus, 
through the genera Helix, Bulla, Voluta, and Patella, 
according to the characters furnished by the shell. 
They are now arranged under the followi era. 

Re Lymnarus—The shells of all the species are dex« Lymn 
tral. The animal is constructed so nearly on the plan 
of the snail, that it will be unnecessary to enter into 
any details of its structure, farther than to take notice 
of the more remarkable peculiarities. The tentacula 
are two in number, laneolate and depressed, and inca- 
are of being withdrawn. The eyes are seated on the 
ead, at the inner base, and a little in front of the ten« 

tacula. The mouth is furnished with three jaws, the 
two lateral ones simple, the upper one like the slug, 
crescent-shaped, with a notch in the middle, The m 
and female organs, though intimately connected, inters 
nally, have their external orifices separated to a consi- 
derable distance, the former issuing as usual under the 
right tentaculum, the latter occurring in a cavity near 
the pulmonary opening on the side under the border of 
the cloak. In consequence of this arrangement, the 
individuals of L. stagnalis have been observed by Geof« 
froy and Muller to unite together in a chain duri 
coition, the first and last members of the series exerci- 
sing only one of the sexual functions, the intervening 
individuals impregnating and receiving impregnation 
at the same time. Whether this is the constant or on- 
ly accidental practice of this species, does not appear to 
be dateriained: We know that many other species of the 
genus are mutually impregnated as usual in pairs only. 

The species of this genus are numerous. They re- 
side in pools, lakes, and rivers. They furnish a favour 
ite repast to the different kinds of trouts and water« 
fowl. The following are natives of Britain. L. stag 
nalis, fragilis, palustris, fossarius, octanfractus, detritus, 
auricularius, putris, glutinosus, and probably Helix lu- 
tea of Montagu. 

With regard to the Lymneus auricularius, it would 
appear, from the observations of Draparnaud, “ Histoire 
des Mollusques,” p. 49. that it exhibits a very singular 
structure of the respiratory organs. We shall quote his 
own words. < L’animal est pourvu de quatre filamens 
ou tubes qui partent de la partie supériure du cou, pres — 
du manteau ; ce sont des trachées. Ces tubes sont longs, 

3 
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genus resemble those of the genus Lym- 
species are nine in number, re- 

plants, on which they feed. 
Vi. a —- this genus several 

ago for the reception of autilus lacustris of 
first described and figured in Phil. Trans. vol. 

ir base, which disti 
the ies of Planorbis, but it is uncertain whether the 

on the side be dextral or sinistral. 
VOL. XIV. PART 11, 

, a little tran- 

and i 
writers. 

Susprvision II.—Gasteropopa BRANCHIFERA. 

The animals of this subdivision are chiefly inhabi- Gasteropo- 

tants of the ocean; a few, however, are found in fresh- ¢4 branchi~ 
water lakes and streams, They admit of distribution “'* 
into the following orders. 

I. Orver. Nudibranchia.” 

This order chiefly contains those animals which Lin- Nudibran. 
neus included in his genus Doris. Since the writings chia. 
of the illustrious Swede, many new species have been 
discovered, rendering the construction of several new 

All the animals of this order are destitute of a shell 
or corneous on the back. The head is furnished 
with tentacula. The oo are hale ba coanet 
of simple or confpound filaments arising cloa’ 
one iidec eet: In many species, the back is co. 
vered with perforated — which probably give rise 
p nape secretion. All the erp sear nh 

ite, with reciprocal im tion. external open- 
ing of is situated at the right side. In two 

Doris and Polycera, the anus is situated on the 
and surrounded by a disk fringed by the bran- 

chia. In the other genera the anus is situated on the 
right side. 

1. Dorts.—This genus, as now restricted, contains Doris. 
such animals as have the anus on the back towards the 
tail, surrounded only with a fringe of plumose bran- 
chiw. The cloak is more or less with papille, 
which the animal has the 4 are of contracting at plea- 
sure, Jt is divided from the foot by a distinct duplica- 
ture. Towards the anterior margin are the two su- 
perior tentacula, which are likewise retractile. Each, 
at the base, is surrounded with a short sheath, = 
ed on a slender stem, with an enlarged compound pli- 
cated summit. The neck is short, and above the mouth 
is a small projecting membrane connected at each side 
with the inferior tentacula. These tentacula are in ge- 
a small, and in some cases it is difficult to detect 

The mouth is in the form of a short trunk, leading 
to fleshy lips, within which the tongue is placed. It is 
pose (Ser <1 minute reflected hairs, and, its mo~ 
tion, to be destined exclusively for deglutition. 
The gullet is a simple membraneous tube, i 
in a stomach ting on the interior a few longitu. 
dinal folds. It is furnished with a small cecum, ohise 
extremity receives the bile from the liver. The stomach 
likewise receives the secretion of another gland, which 
is not connected with the liver. It is in the form of a 
small no Faget inner surface lodged covered with nume- 
rous intestine is in a groove on 
the ‘surface of the lives Gaull pibyeds ‘ditectiy to the 
anus. 

The liver itself is divided into two lobes, and 
gives rise to numerous biliary ducts, which 
Se wept lend Rae Beas Pra 
w proceeds to a small ited on inside, 
sad aflurneebtie eed oh Coo costae ok Seti Tet’ 
near the anus. It yet remains to be determined, whe. 
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ted by the liver, or whether the 
gland which produces it be distinct from that organ, 
but so interwoven therewith as to elude the observation 
of the anatomist. 

It is obvious, from the structure of the digestive or- 
gans, that the species subsist on soft food, requiring 
neither cutting nor grinding, and in this respect differ 
remarkably from the species of the genus Tritonia, 
which were formerly arranged slong with them. 

The organs of generation differ little from the other 
hermaphrodite gasteropoda. The vesicle furnishes two 
canals, one of which goes to the testicle, the other to 
the penis. There is likewise a minute bag connected 
with the canal\of the latter. They deposit their spawn 
on sea-weeds and stones. It is gelatinous, of a -white 
colour, and in appearance resembles the Spongia com- 
pressa. 

The species of this genus are numerous, although 
their specific characters are still imperfectly ascertain- 
ed. The following species have been detected inthe the British 
British seas. 

1, Doris argo,—Body about three inches in length, 
nearly smooth, and of a lemon-yellow colour. The anal 
plumes about twelve in nuntber. It is called sea-lemon. 
Pennant’s Brit. Zool. iv. p. 43. Tab. 22. 

This species is not uncommon in the crevices of the 
rocks about low-water-mark. 

2. Doris verrucosa.—Body about one inch in length, 
the cloak closely covered with tubercles ; superior tene 
tacula, smooth at the base, compressed at the summit, 
The vent surrounded with about twenty-four plumes. 

The species which Cuvier has figured under this 
name, Mem, sur le Genre Doris, Tab. 1.-Fig. 4, 5, 6, 7. 
is represented as having only sixteen anal -plumes, 
Equally common with the preceding in the same situa- 
tion. ete cast ashore after storms, 

3, Doris levisx—Body about half an inch in length, 
and widest in front. Foot narrow. Cloak smooth in 
the middle, tuberculated slightly towards the margin. 
The vent surrounded with eight plumes. 

This species is figured by Muller, Zool. Dan. Tab. 
47. Fig. 3, 4, 5. It is very common in company with 
the former among the Zetland isles. 

4. Doris marginala.—Length about a quarter of an 
inch. Cloak smooth, tinged with pink, with an undu- 
lated. membraneous border, usually four-pointed in 
front. 

This species occurs on the coast of Devon, where it 
was observed by the late George Montagu, Esq. by 
whom it was described and figured in the Linn. Trans. 
Vol. vii. p. 79. Tab. 7. Fig. 7. He refers to the figure 
D. levis in the Zaologia Danica as synonimouns, .but 
with doubt. We-have no hesitation, however, in con- 
sidering them as distinct. The D. electrina of Pennant 
is, however, probably a variety, but the brevity of the 
description and imperfection of the figure which he has 
given render reference uncertain. , 
_ $5. Doris nodosa.—Length about half an inch: Foot 
broad, emarginate in front. Cloak with four equidistant 
papillz, on each side a mesial line, Plumes of the vent 
about nine in number. 

This is- another species discovered by Montagu, 
Linn. Trans. Vol, ix. p. 107.:Tab. vii. Fig. 2. 

6. Doris quadricornis—Length about three-eighths 
of an inch, Cloak smooth in the middle, with a row of 
obsolete tubercles.on each side. Tentacula approximae 
ted in pairs. Vent surrounded by eight or nine plumes. 

This is a rare species, and.is described and figured 

MOLLUSCA, 
Mollusca. ther the fluid carried off by this conduit he excremene 
—"Y~" titious matter, se 

by N > Phil. Trans, Vol. xi. Pp. 17. Tab..iv. Fig, P 

4; probably the type of a new genus, anh 
7. Doris nigricans—Length about half an inch, 

Cloak thickly covered with short lanceolate tubercles, 
Above the head ene. (Sheath € superior , 
tentacula notched in the margin, . umes about 
eight in number. Body pale, fi dusky. 

_ We have found this species in the: \ seas, and 
have not met with any description with which its cha- 
racters correspond, a 

II. Porycera.—This genus is nearly allied tote Polycera. 
former. It was instituted by Cuvier, for th 
of those Bpesion whose anus is surrounded with plumes, 
but which possess, in addition, two membr 
plates wherewith to cover them. The superior tenta-. 
cula are similar to those of the Doris, but the inferior 
ones, surrounding the mouth above, are more nume- 
rous, extending from four to six. 

This genus contains fewer species than the preced~ 
ing. Two, however, have been detected as natives: of 

e British seas. ; 
. 1. Polycera fava, Length about half an inch. Feel- 
ers above the mouth four in number ; superior feelers 
two, awl-shaped. Anal plumes seven, behind which are 
two long smooth appendages, he , 

This species is described and figured by Montagu, 
Linn. Trans. vol. vii. p.79. tab. vii, fig.6. The figure 
exhibits two black dots behind the tentacula, probably 
intended for eyes, although no notice is taken of them 
inthe description. == : rf 

2. Polycera pennigera-Length half an inch. Cloak 
pointed behind ; contracted at : tacula and emare 
ginate in front. Tentacula subclavated and perfoliated, 
with a-sheath of two leaves. Anal plumes five, with 
two bifid appendages, : nie 

Described and figured by Montagu. Linn. Trans, 
xi. p.17. tab. iv, fig. 5. | ‘yj . 

In those genera of this order, in which the ig 
situated on the right side, and unconnected with the 
branchie, some, as the Tritonia and Scyllea, are fur- 
nished with corneous jaws, while inthe thethys, there 
are only muscular lips. The mouth in the other genera 
has not been‘examined with sufficient attention. The 
presence of jaws, however, is an important addition to 
the digestive organs, enabling the animals to cut the 
substances on which they feed, while the others must 
swallow their food entire, ( 

Ill. Fasokiders Sei " He 
vier, for the reception of those anim formerly ar- 
ranged under the genus Doris, which have the branchiee 
disposed on each side the cloak. rigs Fa the species 
possess eyes, or at least black points which are regard- 
ed.as such. There are two superior tentacula, as in id 
Doris, which are in put retractile, and above — 
mouth sometimes another pair, or in their stead plue 
mose appendages. i . 

The mouth consists of two lips, which are 
longitudinally, and open into a short canal. Within 
are the jaws, which consist of two corneous plates unit- 
ed at the upper dorsal edge, slightly arched, and meet- 
ing at their upper margin for the pur of cutting. 
Within ‘eaets the tongue, which ‘differs remarkably 
from the same member in the Doris, In the latter, the 
spines with mich ee betahes selected, Ae, draw 

e food to the gullet, while in the former, the spines 
are deflected, and serve to keep the food within the 
reach of the jaws. The tongue of the Doris therefore 
serves for deglutition, that of the Tritonia for mastica- 
tion, M. Cuvier, by mistake, describes, the functions of 

fil 

enus was instituted by Cur Tritonia. 
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Turton, who appears to refer to it in his British Fauna, 
under the name Doris vermigera. It is described and 

by various’ authors, particularly by Baster, 
Subseciva, i. p. 81. tab. x. fig. 1. A. B.C. D. 

uller, Zoologia Danica, tab. exlix. fig. 1, 2, 8, 4. 
is Montagu, Linn. Trans. vol. xi. p. 16. tab. iv. fig. 3. 

5. Tritonia plumosa. We have observed in Zetland 
this small species, which is about-half an inch in length. 
It resembles the preceding in form, but has only one 
vow of.simple branchiee on each side. The superior 
tentacula were pinnated towards the summit. The an- 
terior‘ones simple. Opportunities for a more minute 
examination did not occur. The oe of the su- 
perior tentacula forbid us to regard it as the young of 
the T. papillosa, 

6. Tritonia carulea. a about a quarter of an 
inch, Tentacula simple, with eyes behind the superior 
= Branchiz clavate in transverse rows on the back. 

‘wo oval vesicles on the right side, between the second 
and third row of branchia. 

Described by Montagu, Linn. Trans. vol. vii. p» 78. 
tab. vii. fig. 4, 5. F 

7. Tritonia a rea Length half'an inch. An- 
terior tentacula t half the length of the body ; the 
superior pair short, with the eyes behind. On the 
right side, near the eyes, a cluster of short papille. 
Branchia on the back in four transverse rows. 

Described by Montagu, Linn. Trans. vol. ix. p. 107. 
tab. vii. fig. 1. 

It is probable that the cirri on the right side, in this 
and the preceding species, mark the anus, and furnish 
a character for a generic distinction. 

8. Tritonia pedata. Lengthabout half'aninch. The 
four tentacula subclavated and wrinkled, with eyes 
behind the superior pair. Branchiw in four fascieuli, 
imperfectly connected transversely. Foot with two 

ser hie nets “is described by M Tr i ies is i on . Linn. Trans. 
197. tab, xiv. fig. 2. ee 

IV. Tenorres. This genuswas instituted by Cuvier for 
the reception of those species which have only two ten- 
tacula, and a single row of branchie on each side, which 
act likewise as suckers, and enable the animal to crawl 
on the back. Forsthal deseribed one jes in his 
Descripliones Animalium, p. 99. as Limax tergipes: The 

ies may be distinguished by the number and form spc my te daingund by 
1. Tergipes maculata. Length about a quarter of an 

inch. Tentacula filiform, retractile, with a trumpet- 
shaped sheath. Branchice nine on each, and consisting 
of a clavate sheath, with a ite margin, a concave 
summit, with a single papilla in the centre. 

Described by Montagu. Linn, Trans, vol, vii. p. 80: 
tab. vii. fig. 8, 9. 

V. Tuernys. This genus is characterised by a row 
of branchia on each side the back, and a large mem- 
branaceous expansion above the mouth, bearing two 
tentacula towards its base, 

This genus was first instituted by Linneus, but it is 
to M. ee eS ee of its most ims 

The body is ovate, with the cloak and foot continu« 
ous. The neck is distinct from the foot, and is narrow. 
Above, the neck is continuous with the clozk, from 
which arises a semicircular expansion, which the 
arrimal ly uses asafin. The margin of this expan- 
sion is with numerous filaments, and on the up- 
per surface, within the border, is a ‘conical tuber- 
cles. The true tentacula are placed towards the base of 

Mollusea. 
—_—\— 

Tergipes- 

Thethys. 
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Mollusea. this finneartheneck. They consist each of asmall flesh 

Scyllea. 

Glaucus. 

’ cone striated across, with a semicircular sheath behind. 
The branchie consist of a tapering fleshy stalk, spirally 
twisted towards the summit with a series of filaments 
on one side. They are fourteen in number on each 
side, alternately and oppositely small and large. The. 
anus opens in front of the third branchia on the right 
side. ‘The orifice of generation is exhibited under the 
first branchia of the same side. In front of each of 
the larger branchie is a small cavity with a small 
filament in the centre. 

The mouth is situated underneath the tentacula. It 
consists of a large funnel, covered within with soft pa- 
pille, destitute of jaws or tongue. The gullet is short, 
the stomach simple, fleshy, and covered with a thick 
cuticle: The salivary glands are slender and branched, 
and open into the gullet. The intestine is likewise 
short, and proceeds directly to the anus. The liver 
pours the bile into the canal at the priene ; and like- 
wise sends out another duct, which opens externally 
near the anus. The organs of generation are similar 
to the Doris. ; 

The Thethys fimbria is the only species of the ge- 
nus which has been satisfactorily ascertained. 

VI. Scytiea. . The distinguishing characters of this 
genus depend on the two tentacula, the mouth being 
furnished with jaws, and the back with membrana- 
ceous expansions bearing on their upper surface the 
branchial papille. 

The foot is very narrow, forming a groove on the 
under surface. ‘The body is ovate and compressed la-~ 
terally. There are two expansions or crests on each 
side, and one at the tail. The branchiz are in the form of 
plumes covering the upper surface of the crests and the 
back. The tentacula are each contained within a large 
funnel-shaped sheath. 

The mouth is placed at the base of the tentaeula,. 
surrounded with a semicircular lip, The jaws are 
horney, and cut by crossing each other. The tongue 
is furnished with reflected points. The gullet is lon- 
gitudinally plaited. The stomach is short and cylin- 
drical, with a ring of hard longitudinal scales. The li- 
ver consists of six unequal globules. - The bile is pour- 
ed into the cardiac extremity of the gullet. 

The Scyllea pelagica has been long known to na- 
turalists, and appears to be very common in the equa- 
torial seas. It is commonly found adhering to the stems 
of the fucus natans. 

VII. Guaucus. In this genus, whose true charac- 
ters are still imperfectly explored, the head is furnished 
with four simple tentacula, On each side the body are 
three or four horizontal membranaceous expansions, 
whose margins are fringed with the branchial filaments. 

This genus was instituted by R. Foster, and the spe- 
cies with which naturalists have been longest acquaint- 
ed,.is the Doris radiata of Gmelin, which is figured in 
the Phil. Trans. vol. lii. tab. iii. It is not. uncommon 
in the Atlantic Ocean. 

It is probable that a more minute examination of the 
animals of this order, than has hitherto taken place, 
would lead to the formation of several tribes and fami- 
lies. The number of the tentacula, the structure of the 
mouth, the connection between the cloak and the foot, 
the appendages of the anus, and the disposition of the 
branchiz, lay claim to the notice of the systematical 
zoologist. But the study of these animals can only be 
carried on at the sea-shore, where they can be preservs 
ed alive in their native element. - 
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Il. Onver. Cyclobranchia. 

The animals of this order differ from the preceding Cyclobran- 
in the marginal distribution of the branchix. Be. chia. 
tween the foot and the cloak, or dorsal covering of the. 
body, the gills are placed, above the one, and beneath 
the other. These are in the form of little leaves, which 
constitute a fringed band on each side of the body ; in 
some surrounding the whole body, in others interrupted: 
front or behind. Independently of this remarkable 
position of the organs of respiration, M. Cavier ar-: 
ranges the animals in which it occurs into two distinct. 
orders, and places them far apart in his system. It is 
not easy to account for this distribation ; as the on] 
character of importance by which he has marked their’ 
separation is derived from the circumstance that in the 
animals of his first order, the sexes, though united, . 
require the mutual union of individuals, while, in the 
other, each individual is supposed to be capable of im- 
pregnating itself. In these last, however, the other 
organs, of feeling, digestion, o protection, have no 
common properties. Averse to any arbitrary arrange- 
ments of this kind, we have here brought them toge-. 
ther under one order, and shall now proceed to consi« 
der the characters of the genera. 

1. Puytuwia, The body, in the animals of this phyllida. 
genus, is ovate. The foot is narrow in front. The 
cloak is broad, coriaceous, and destitute of a shell. 
Towards its anterior extremity are two cavities, from 
which issue the retractile superior tentacula, as in the 
genus Doris. Nearly at the posterior extremity is ano- 
ther cavity, containing the anus. This opening, though 
similar in situation to that of the Doris, is merely a 
short simple tube. The head is immediately above 
the anterior margin of the foot, above which is the 
mouth, having a small conical feeler on each side. 
Under the margin of the cloak on the right’side, and 
about half way between the mouth and the middle of. 
the body, are two openings, in a tubercle, for the or-. 
gans of generation. The branchie consist of slender 
complicated leaves, which surround the body between 
the foot and the cloak. The circle is interrupted at. 
the head and the tubercle of generation. 

The mouth is destitute of jaws. The gullet is sim- 
ple, ending in a membranaceous stomach. The pylo- 
rus is placed near the cardia, and the intestine goes. 
directly to the anus. The salivary glands are small, 
and placed near the mouth. The liveris large in pro-. 
ortion. 
The heart is placed in the middle of the back. The 

auricle is simple, placed on the side next the tail, and ~ 
supplied by the two systemic veins which collect the. 
aerated blood from the branchize on each side. There 
is a simple aorta arising from the opposite side of the. 
heart. 

The organs of generation appear to be similar to. 
those of the preceding class ; but they have not as yet 
been minutely examined. The existence of eyes is not 
satisfactorily determined. , 

The animals of this genus sppeet to be inhabitants 
of the tropical seas. Cuvier has given descriptions, 
and figures of three species, which differ remarkably. 
from one another in the protuberances of the cloak. 

2. Diexyiuipa. This genus was formed by Cuvier Diphyllida. 
in his Regne Animal, for the reception of an animal in. 
the cabinet of M. Bru at Leyden. It is but im- 
perfectly pate The cloak is pointed behind ; . 
the head semicircular, with a feeler, and small tubers 

Mollasea, oe 
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Molluses. cle on each side. The anus is placed on the right spines. The gullet is short, and the stomach, which Mollusea. 

—— side, j 2 aeusibieed ane folded, is membranaceous. The =v“ 

_ 3, Paretta—Limpet. This genus differs from the intestine is several times longer than the body, and 

: others of this order, in being covered on the back by a much folded. The liver is divided into numerous 

conical shell, within the cavity of which the animal is lobes, and intimately united with the stomach and in- 
capable of withdrawing itself. The cloak is , testines. 

i both the heed and foot. It is united w The heart is situated at the posterior part of the 
the shell along its superior margin. The foot is fleshy, body. The auricle is placed posteriorly, and receives 

and furnished with numerous muscular filaments, which the aerated blood from two veins. Each vein deseends 

unite, in the superior of the cloak, to form a along the base of the gills, collecting the aerated blood 
the from the icular side of the y to which it be- 

shell. The action of this muscle brings the shell close longs; and, what is most remarkable, when opposite 
to the surface to which the foot adheres, or removes it the ventricle, it suffers an enlargement, and sends off 

to a distance. a branch which communicates with it, and again con- 
The head is furnished with a large fleshy snout, tracts and unites with its fellow from the opposite side 

‘ supporting at the base two pointed ten The to form the auricle: A single aorta arises from the an« 
are placed on a small elevation at the external terior side. SMe 

the tentacula, A little way behind the head, | The ovarium is conical, and divided into numerous 
iy a spnnd yo ler agg pardon efi lobes. Behind, two ducts seem to arise, and to pro- is 

maps anid een of readin, taeaeeaer bie 
same position as preceding whether they open externally. No male ve 
the chi ae; _been detected ; nor is there any thing accurately known 
circle is interrupted anteriorly at the pam: pre nga e pean: har pramlest spate 7 I 

tism. § 
i i There are several species of chitons described in the 

tilaginous cheeks, which, at their union, anteriorly, sup- article Concuotocy as natives of the British shores, 
port the base of the tongue. This last is a most sin- Even these furnish characters by which they may be 
gular organ. It is longer than the whole , harrow, distributed into groups. 1. inal band of the 

te 
a if Fe E 
= ; ¥ : F. l 3 8 

a § On the upper side of the mouth is a semicircular 4. Marginal band smooth, as C. levigatus. The first 
osseous or upper jaw. The is furnished with ht to constitute a new genus apart. 
Saimenlbe pharyree stomach is eliptical, with the on The two first Paes & this odioes Phyllidia and 
cardia and pylorus at ite extremities. The in- Benet. .ae estitute of shells, and constitute the 
testines are variously and-are several times long- Pleurobranchia of Cuvier. The two last, Patel- are 
er than the body, The salivary are minute. la and Chiton, are furnished with shells. They form 
The liver is intimately united with the stomach and the order Cyclobranchia of Cuvier. We have ventur- 
intestines. ed to unite them under the latter denomination, being 

. The heart is situated on the left side, in the anterior persuaded that the only character common to all of 
the , ives the is derived from the position of the gills, and that 

from one vein when the circle of the gills is Patella and Chiton differ as much in the structure of 

market in this country. The inhabitants 
i i along the coast, however, frequently use it as food 

The species belonging to this group are numerous, when boiled; and its juice obtained by this means, 
i ion i ing when mixed with oatmeal, forms a dish known in Scot- 

land the name of Limpet Brose. It is in season 

c This is well characterized by pace ls hse tel Saran h pcan  Gaiton. 4. CuiTon. genus is a ing li : 
series of testaceous dorsal plates, and the absence of IIL Onver. Tectibranchia. 

car- | This order may be considered as represented by the Tectibran- 
ape tg a: and Bulla of Linneus. In many of chia, 
the order Nudibranchia, the i organs form a 

i i double row on each side the In the Cyclobran~ 
eae aporg chia, the same organs occur on each side, but under« 

f : i f 
FE i 5 t Bak i . Fs i PE 

S272: Hh Hi it la ie aE He Aa gust HE al | 7 : been ascertained. —_ the following genera. 
i 1, Prevroprancnus,—This genus is particularly pPjeuro. 

characterised by the foot and cloak forming two broad branchus. fi i 2 it i 
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Between these, in the 

W=—ny=ned middie of the right side, the branchie.are placed. The 

Aplysia. 

tentacula are two in number, with eyes at the base be- 
hind. 

The cloak is strengthened in the middle: above the 
branchia by a thin expanded subspiral shell. The neck 
is short, and in some contracted, with the front emar- 
ginate, exhibiting the commencement of the inferior 
tentacula. The upper tentacula are tubular and cloven. 
The gills occur at the edge of the dorsal plate. In 
front of these are the orifices of the organs of genera« 
tion, on immediately behind the gills the anus: is’ si- 
tuated. 

The mouth is furnished with a short retractile pros 
boscis, The tongue occupies both sides of the mouth, 
and is covered with spines. The-gullet is enlarged into 
a kind of crop before it enters the stomach. This‘ is 
folded, and is divided: by contractions. into three: parts. 
The first has muscular walls of moderate thickness, with 
# single longitudinal band. In the second the’ walls 
are membranaceous, with longitudinal internal ridges: 
The third stomach has thin and simple walls... The, 

_ gutis short, The salivary: glands are situated at the 
folds of the stomach, and empty their contents into the 
mouth by two canals. The liver is placed on the sto- 
mach, and empties itself into the lower part of thecrop? 

The heart is nearly in the middle of the back. Its 
auricle ison the right side at the base of the brans 
chie, and the ventricle sends out at the opposite side 
three arteries. ; 

M. Cuvier has figured and deseribed the P. peronii 
with its anatomical details. “Two species likewise ap* 
pear to be known as natives of the British seas: 

1, Pleurobranchus POSE pointed ae oe 
Gills in the form of a compound. plumose. appendag' 
The cloak contains the: shell Know to Britian wattate 
as the Bulla plumula of Montagu, and figured and:des 
scribed in Testacea. Britannica, p. 214. Vignette 2. 
fig. 5. 
ee. Pleurobranchus membranaceus-Foot rounded; 

with an irregularly indented margin. Cloak covered 
with conical pappilia Gills a plumose ap fe. 

This species was found by Montagu at gay 2 
Devonshire, in 1809, and is: described and figured by 
him in the Linn. Trans. vol. xi. p. 184. tab: xii. fig. 3. 4. 
We have been induced to refer the two species’ to 

this genus as agreeing generally with the characters 
assigned to it by Cuvier. There‘is,.however, one: par- 
ticular in which they greatly differ.. Cuvier states, 
that the gills in his Pleurobranchi— sont attachées le 
long du cédté gauche (droit!) dans: le sillon: entre le 
manteau et le pied, et representent une serie de pyra- 
mides devisées en feuillets triangulaires.”. Regne’ Ania 
mal, iii. p.$96. His representation of the P. peronii; 
in his Memoires, accords. with the preceding descrip- 
tion. But in the two British species, the gills appear 
like a feather, free at one extremity. They may. be 
permitted to remain, therefore, in the genus) Lamella- 
ria, which Montagu instituted for their reception; un« 
less. we: suppose that Cuvier, from: meee only 
shrivelled specimens preserved in’ spirits, overlooked 
the true structure of the gills, a conjecture we’ consider 
as highly probable, 

Il. Aptysta, Tentacula four, the eyes placed in 
front of the two superior ones. Mouth longitudinal. 

.. The body-of the Aplysia is: ovate, acuminated bes 
hind, anc’ produced before to form a neck. The foot 
is narrower than'the body, In the middle of the back 
isa‘corneous plate enclosed in @ bag’ in the skin, and 
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on each side, and behind, there is a fold by which this 
part may be concealed. The head is slightly emargi- 
nated, with a feeler om each side. The superior feel- 
ers are situated on the neck. In front of each of these 
is a small black point-or eye 

The branchie are situated underneath the dorsal 
plate, - the right hase and exhibit a icated plu. 
mose ridge, capab! expansion beyond the edge of 
the plate. The anus’ is situated imm y behind 
the branchi, and before them is the orifice of genera- 
tion, from which proceeds a groove along the neek to 
the inferior base of the fore-feeler, on the right side, 
where there is an opening for the penis. ; 

Within the longitudinal lips are two smooth corne- 
ous plates, the substitutes for jaws; the tongue is rough, 
~ in _— wine other g ) The gullet is 
short; and suddenly is into a large subspiral 
crop; with membranaceous walls. To this, a gizz: 
with muscular walls succeeds, the. interior of which is 
armed with numerous pyramidal teeth, with irregular 
summits, of a cartilaginous nature: The connection 
between these teeth and the integuments is so slender; 
that they are displaced by the application of the staall- 
est force. They, however, project so far inte the 
cavity; as to offer resistance to the progress of the food. 
There is yet another stomach, armed on the one’side 
with deflected, pointed caftilaginous teeth At. the 
pyloric extremity ate two membranaceous ridges; bes 
tween which are biliary orifices, atid theo; inte 
a long narrow cecum, with simple walls; which is 
eontained within the lever. The intestine is simple 
and. after two' turns ends in @ rectum. 

The salivary glands: are ‘long; and, as usualy 
thei’ contents inte ane ph j 

divided into three portions by the folds of the intestine; 
each of which consists of several lobes: The biliary 
vessels are’ very large, and opefi at the mouth of the 
exeum into the last stomach, The food’ of the: Aply= 
sia consists of sea-weeds and minute shells, 

de the bodys. in-Une raglon of We, Steel cli, stow si > in eon of t 
io 2 lange veael,- which teveives ‘subd fromt didiérenit 
parts of the body, and which’ likewise, by various’ 
openings, has a free communication with the cavity of. 
the a » In-this respect there is a’resemblance 
to the spongy glandular bodies of the vene cave’ of 
the cephalopoda. These two vessels, or vene’ cave, 
unite posteriorly, and transmit their contents to: the 
gills. The aerated blood is now ecoriveyed to an aus 
ricle; of large dimensions, and uncommonly thin: walls, 
situated beneath and ncotlinnekea of sales dorsal 

ate, and emptying’ its: contents: a ~ inte 
a right side Pome ventricle. The aorta, which iss 
aril oad the left-and anterior side; divides: into two 
branches, the smallest of which: proceeds. to the liver 
on the left. The larger branch is again divided, the 
smaller branch proceeding to the stomach. The'larg- 
est trunk that remains; it leaves the pericar- 
dium, has two psecaered bodies attached to it, consists 

vely ing of comparatively large:vessels, opening’ from: this 
soni branch. The use of these glands is unknown. 

The of generation likewise exhibit some: res 
markable peculiarities: The ovarium is’situated im the 
posterior part of the abdomen: The oviduct is’ tortu> 
ous in its course; ‘along’ the sufface of the testia 
ele, and after uniting with a clavate-appendage, opens 
into’ a common . The testicle is firm, apparently 
homogeneous in its texture, of a yellow colour; with 
spiral ridges’on its surface: The vas deferens arises 

Moth 
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from a complex glandular body, and unites with the tagu, on the Devonshire coast, and from a letter Mollusca. 

mmon canal, This common duct, before it reaches of he mer before us, dated 17th February 1811, he ““Y"” 
external orifice, receives the contents of the pedun- appears to have convineed himself that they did not 

culated vesicle, and has attached to it a botryoidal constitute distinct species. The question can only be 
organ, whose use is unknown, but which decided by the discovery of the intermediate varieties. 

some su to’be employed to secrete an acrid liquor 8. 9 FEY viredis:. This species is figured by Mon- 
tegarde a venomous tagu, . Trans. vii. tab. vii. f. 1. and described 

“Itis obvious ‘from this structure, that the seminal in the following terms: ‘“ With the fore-part of the 
fluid and eggs must come in contact in the common body like a common Limaz: tentacula or feelers two, 
anal, and at the single orifice, provided they are both fiat, but usually rolled up, and appear like cylindric 
es From the orifice to the right tubesz at's Bittle digtince chin d the tentacula, on each 

feeler there is a sulcus, leading to the pore con- side, is a whitish mark, in which is placed a small 
taining the retractile penis. This organ, like those of black eye: the body is depressed, and spreacls on each 
the other mollusca, is solid. It terminates in a small side into a membranaceous fin, but which gradually;de- 
filament. The external groove is the only connection creases from thence to the tail, or posterior end: this 
betsveen it and the other sexual organs. : peg eines oh ook is considerably amorphous, but is 
There is a peculiar secretion of a purple fluid, which usually turned upwards on the , and sometimes 

here deserves to be recorded. It issues from a spongy meeting, though most times the margins are reflected ; 
ate. this, as well as the back, is of a beautiful grass-green 

Connected with this cellular reservoir is a glandular colour, marked on the superior part of the fins or 
body of a considerable size, which is supposed to se- membrane with a few small azure spots, disposed in 
crete the coloured fluid. This gland is supplied by rows; the under part with more numerous, but irre- 

i [rept mobi An empty af ap bean ae wor 
two very veins to the left vena cava. ifid; the lips marked by a black margin: the susten- 

The pu fluid itself has never been carefully in- taculum is scarce definable, as it most commonly holds 
i It is not altered by the air after dryin : p Bh es close to the anterior end, and turns 

i posterior end more or less to one side: it some~ 
‘ i and rendered less pure. times, however, extends itself for the Te of loca~ 

Both these re-agents precipitate from the fluid white motion, in which it scarce equals a snail.” 
flakes. Although this animal does not strictly correspond 

This liquor is poured out by the animal when in with the characters prefixed by Linneus to the genus 
danger or constrained, and colours the water for seve. Laplysia, yet it approximates so nearly to the Depilans 
ral = around. It ejects it readily when put in in its external form, that we cannot hesitate to cites it 

water; and when entangled in a net, several with that animal, though we could not discern any 
it in the neighbourhood are sometimes err preyees plate or shield under the skin on the 

1 » 

The characters here assigned to this species are such 
The Aplysia has been long known in the records of as to excite the belief that it is not an Aplysia; but 

the name of the Sea Hare. Its they are not sufficiently minute to enable ‘us to esta- 
uid it pours out, have been re- blish another genus for its reception. It is to be hoped 

deleterious to the human frame. Even to that some naturalist who has an opportunity of visit- 
‘it was to occasion the loss of the hair; ing the south coast of Devon, where this species was 

while the it would not fail tosubduethe obstinacy found, will re-examine its characters, and communicate 
of pregnancy. The progress of science has @ more detailed account of its form and structure. 

errors, or perhaps tricks of the earlier ob- ‘III. Dotaserta. This genus differs from Aplysia, Dolateliz. 
: i of an animal former- inthe dorsal plate being calcareous and hard. The 

ly invested every repulsive and noxious attribute. fore-part of the body is narrow—behind, it is larger, 
‘The species of this genus are still involved in great and truncated obliquely. The disk thus formed is 

pore Those which inhabit the British isles ap- circular, surrounded with a fringe of fleshy filaments. 
From the centre of this disk, a longitudinal slit extends 

1. Aplysia depilans. Dorsal covered in the forwards a little way beyond the anterior margin, and 
middle. " Body of a lish-brown colour, with black contains the branchiw. The position and structure of 
Bey ty ve to six inches. the other organs are precisely similar to those of the 
This is the most common and is found from my ay 

the south of E: to the of Zetland. It has his genus was instituted by Lamarck, from cha- 
ag i le smell — erived poecrme from the dorsal plate “ 

plysta punctata. Body brown, with numerous 1. Cuvier afterwards examined a species brought 
white spots. "Dorsal plate exposed in the middle, from the Mauritius by Peron, which he considers az 
About the same size as , the species figured by Rum in his Amboinshe 
This species was first and described by Cu- Rariteitkamer, tab. x."No. 6. and which he has con- 

vier, who regards it as ct. ‘The characters by secrated to his memory, naming it Dolabella agra 
are separated, however, are far from being IV. Notancuvs. This genus is destitute of the Notarchus. 

. dorsal plate, and contains an oblique groove on the 
colour in the depilans is subject to considerable neck, leading to the branchie, The internal structure 

variation, and in some eases the black spots disappear. resembles the Aplysia. This genus was instituted by 
be Fea hee go gm the middle po an dore Cuvier, in his Regne ato Vet oe pee, and the 

te in the punctata, is probably the effect of ace only known species described, IV. Tab. xi.f.1, 
cident or age. Fe v. Butta. The animals of this genus differ from Buila. 
Both kinds were observed by the late George Mon. the preceding, in the absence of tentacula, and in the 
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Mollusca. foot behind being furnished with a membranaceous 

a ‘ 
Pine tely is oblong—becoming a little narrower in 

front. Below, the foot is broad, thin, and waved on 
the margin, expanded on each side behind, and capa- 
ble of being turned upwards. At the posterior part 
of the foot, there is a broad membranaceous appen- 
dage, separated from it by a groove, part of which 
folds upwards, and a part is spread over bodies, like 
the foot. It assists in closing the mouth of the shell, 
and in its position and use is analogous to the opercu- 
lum, in the fellowing order. Above the foot, in front, 
but separated from it by a groove, is a flat fleshy ex- 
pansion, which Cuvier terms the tentacular disk, con- 
sidering it as formed by the union of the inferior and ~ 
superior tentacula. In the centre of the disk, in the 
Bulla hydatis, (Linn. Trans. Vol. ix. Tab. 6. f. 1.) 
Montagu observed two eyes. Between this portion 
of the back and the posterior extremity, is the dorsal 
plate or shell, forming the genus Bulla of conchologists. 
This shell is covered by the integuments in some spe 
cies, while in others itis exposed. But in all, the part 
‘containing it is partially concealed by the animal, by 
means of the reflected margins of the foot, and its ap- 
pendage. Along the right side of the body there is 
a groove formed by the foot, and its appendage on 
-one side, and the dorsal plate and tentacular disk on 
the other. The branchie are situated in a cavity un- 
der the shell or dorsal plate, and resemble those of the 
Aplysia. Behind the gills, in the lateral groove, is 
the anus, and in front of these, the orifice of the united 
organs of generation. The penis is removed as in the 
Aplysia, and connected by a similar slit. 

The mouth is, as usual, in front, above the foot and 
beneath the tentacular disk, both cf which serve as 
lips. The cheeks are strengthened on each side by a 
corneous plate. The tongue is well developed in some, 
as the B. ampulla, while in the B. aperta it is reduced ~ 
to a small tubercle. The gullet is large, and in the B. 
ligniaria makes two folds before entering the gizzard. 
This last organ is fortified by three testaceous plates, 
convex and rough on the inner surface, and attached to 
strong muscular walls. These plates exhibit in the 
different species considerable varieties of form and 
markings. The intestine, before terminating in the 
anus, makes several convolutions in the substance of 
the liver. The salivary glands exhibit considerable 
differences. In the B. ampulla, they are long and nar- 
row, and their inferior extremity fixed to the gizzard. 
In the B. aperta and lignaria, they are short, with the 
extremity free. In the B. hydatis they are long, un- 
equal, and the extremity of the one, belohging to the 
left side, is forked. The liver forms a part of the con- 
tents enclosed in the spire of the shell. It envelopes 
the intestine, and empties the bile into its pyloric 
extremity, 

The auricle and ventricle appear to occupy the same 
relative position as in the Aplysia, but the structure of 
the arteries is unknown. The organs of generation 
have also so near a resemblance as to forbid a detailed 
description. Some species are said to eject a coloured 
fluid like the Aplysia, from the lid of the branchie. 
A gland is observed in the Bulla lignaria, similar to 
the hie, in which it is probable the fluid is pre- 
pared. 

The species of this genus have not been sufficiently 
investigated in a living state. When preserved in spi- 
rits, it is impossible to form a correct idea of their true 
appearance, as exhibited when alive in sea-water, since 
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they usually exist as a shapeless mass. Cuvier has M 
given delineations of such preserved species, but they 
bear no resemblance to the figures of Montagu, of the 
same species, taken from living objects. 

M. Lamarck is inclined to subdivide this genus into 
two, distinguishing those in which the shell is con« 
cealed by the term Bullea, from such as have the shell 
in part exposed, which he retains in the genus Bulla. 
The Bulla aperta of British conchologists is an exame 
ple of the former, and B. lignaria of the latter. The 
shells of the genus Bullcea are thin and white—those 
of Bulla stronger, more opake, and covered with an 
epidermis, which, after the death of the animal; is 
easily detached, 

VI. Dortp1um. In the animals of this genus, there Doridiu 
is no dorsal plate or shell, although there is a cavity 
with a spiral turn in the cloak. The branchiz and ac- 
companying organs are nearer the posterior extremity 
than the species of the preceding genera. 

The digestive system is more simple than in the pre« 
ceding genus. There is here no appearance of the 
spinous tongue, the gullet is short, and the stomach is 
membranaceous. t 

The characters of this genus were first developed by 
Cuvier, but the name which we have adopted is that 
of Mekel. Only one species, D. carnosum, is known 
as a native of the Mediterranean. 

The preceding review of the genera of this order 
indicates the existence of at least three natural fami- 
lies, The pleurobranchia appears to stand apart, and 
to have few characters in common with the others, 
which are all intimately related. But under the head 
Aplysiz, the genera Aphyalay Dolabella, and Notarchus 
may be included, while the Acerz will comprehend 
Bulla, Bullcea, and Doridium. ; 

IV. Orver. Cervicibranchia. 

Wes have been induced to institute this order, for the Cervici« 
Treception of the genus Valvata of Muller. The species branchia. 
which it includes are inhabitants of fresh water, and 
in their general appearance resemble the aquatic pul« 
moniferous gasteropoda, They are distinguished, how- 
ever, from all the other gasteropoda, by the position of 
the branchiz, and the number of tentacula. 

The branchie ap in the form of a feather, with 
a central stem, and a row of compound branches on 
each side, decreasing in size from the base to the extres 
mity, which is free. 

This plume is placed on the neck, near the middle, 
and a short way behind the anterior tentacula. Near 
this plume, but on the right side, is a single simple 
filament, like a tentaculum, The anterior tentacula 
occupy the usual position, and are setaceous. The 
eyes are placed at their base behind, 

The animal is furnished with a spiral shell, into 
which it is capable of withdrawing the body. The - 
foot is protected by a spirally-striated. operculum, 
which shuts up the mouth of the shell upon the retreat 
of the inhabitant. 

The species are all of a small size, and their internal 
structure has never been subjected to a rigorous ex- 
amination. Two species are natives of Britain. 

1. Valvata cristata. This is the Helix cristata of 
Montagu. The shell resembles a planorbis in its de- 
pressed form, the whorls revolving nearly on the same 
plane, so that the last-formed one embraces the others. 
The aperture is circular and simple. It is found in 
ditches on aquatic plants in England. 
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The first ‘Trise contains animals with spiral shells, Motluses, 

The anterior margin of the =" 

as:‘Nerita piscinalis.. The whorls of the shell form in 
this #pécies ashort spire, It is very common, both 
inv Emgiand and Scotland. we 

V. Onver. Prcritivaawenta. 

of ity. At the entrance of this cavity is the 
anus and oviduct. 
The male and ‘female are considered not only 

es distinct, but as on different individuals. 

the shell has been resorted to, with the view of assist- 
ing ent. The characters thus furnished would 

useful and valuable, were they the index of any 
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having an entire a 
cloak is likewise poring includes the greater part 
of those shells in¢luded by Linnzus in his genera Turbo 
trochus and Nerita. 
had iad digg ood x os tribe, ee by we 

genus Turbo, aperture © nearly 
round, | All the:species are furnished with an opercu- 
lum. Some are known to be ovoviviparous, and it is- 
probable that ,all the species are so. Some have the 
sexes distinct, in different individuals, as the Paludi« 
nz, while in others the female organs only have been 
detected. Same of the genera are marine, such as 
Turbo, Delphinula, Vermicularia, Turritella, Scalaria, 
Odostomia, :and Monodonta. The animals exhibit re« 
meen piesa cenpees me Sneeear ea See tee 

peduncles supportin eyes, e filaments 
on the sides of the body. , 

There isonly one genus, the species of which reside in 
fresh water, termed Paludina. It contains the Helix 
vivipara and tentaculata of. British i Cu- 
vier seems di to unite with this genus, the com- 
mon marine shell Turbo littoreus or Periwinkle. The 
form of the foot and hood, however, are different, but 
ope exacts fhe tongue, which in the Paludina is a 
fixed while in the periwinkle it is strap-shap- 
ed, free at one extremity, equal in length to the body, 
and covered with spines. 
The second Famuy is the Linnean 

genus Trochus. The a of the is somewhat 
lar. The foot of the animal is furnished 

sack fe theuppaeel tbe weenteg.)-a08 ake body im which it is's to be wanting,) 
on each side is ornamented with filaments, usually three 
im number, ing tentacula. All the are 
marine, and are i in the genera Trochus, Solae 
rim, and idella. 

The third Famuy, termed Conchylium by Cuvier, 
is formed of shells haying the aj erescen 5 
as in the genus Helix, in which were formerly 
included. _ Two of the Ampullaria and Mela- 
nia, are fluviatile, residing, ial the countries near the 
equator. The remaining Phasianella and Jan- 
thina, are marine. The Janthina vulgaris is destitute 
of an operculum, but in its stead it is generally furnish- 
ed with a cellular spongy body adhering to the foot, 
which, in consequences of produced in its 
EL ee eins eee to rise 
to the of the water and float, When restrained, 
it throws out a le fluid, like the Aplysia, lodged in 
the margin of a distivaenuing die ills. 

This species salah F sxnostey 
the late Miss Hutchins, who obtained many individ 
from a herd of them which came into Bantry Bay. 

hey have since been found on many other parts of 
coast. 

We are di to place here, as a new genus, the 
Bulla velutina of Muller, and described in the 
Zoologia Danica, Tab, Cl. fig.1,2, 3, 4. It is the Helix 
levigata of British writers. The foot is destitute of 
lid or and is broad before and pointed be- 
hind. ‘The tentacula are two in number, short and 
filiform, with eyes at their external base. The head 

ing, from a specimen, somewhat altered, which was 
ttn the stomach of a cod-fish. The animal ad- 
to the shell by two linear muscles, one on each 

side the cloak. The branchial cavity is towards the 
The tongue is spinous, narrow, with its free 

4k 
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Mollusea. extremity spiral. Eyes rather behind the tentacula, . The seventh Family includes the Strombi of Lin- Moll 
“—Y~" Penis exserted on the right side of the neck, imme- neus. These possess a canal, which is short, and either “>; 

diately behind the eye, Cloak large in rtion to 
the size of the foot. "We have Fem the. pa Yelu« 
tina, bestowing on the species the trivial name vul- 
aris. 

4 The fourth Famizy includes the Nerite of Linnzus; 
distinguished by the oblique straight pillar lip, and 
semicircular aperture, closed by an operculum. Two 
of the genera of this family, Natica and Nerita, are 
marine, while the Neritina, represented by the Nerita 
fluviatilis of Linnzeus, lives in fresh-water streams. 

The Sgconp Tarise includes the spiral canaliculated 
univalves of conchologists. The aperture of the shell 
at its anterior margin is formed into a groove or canal. 
This structure is occasioned by the anterior margin of 
the cloak being produced over the aperture of the gills, 
for the purpose of acting like a syphon or tube, to 
convey the.water to and from the branchial cavity. 
The species are considered as oviparous, with distinct 
sexes In separate individuals. 

The first Family includes the genus Conus of Lin- 
neus. The animals are furnished with a long probos- 
cis and tentacula, the latter bearing the eyes near the 
summit on the outside. The lid is placed obliquely on 
the foot, and is too small to fill the mouth of the shell. 
The species, which nearly amount to two hundred in 
number, are all inhabitants of the seas of warm coun- 
tries. They are now arranged under the genera Conus 
and Terebellum, 

The second Family, represented by the genus Cy- 
prea, contains likewise many species. The cloak of 
the animal is sufficiently ive to admit of its extension 
over the surface of the shell, The animal casts its 
shell as it increases in size, and forms a new one suited 
to its dimensions, as we have formerly stated. When the 
shells are obtained before they have received their ex- 
ternal coat, they have been regarded as new species. ' 
‘The foot is destitute of a lid. 

The third Family consists of the genus Ovula of 
Bruguiére. The animals of the different species are 
unknown. The shells have been distributed into the 
following genera by Montfort—Ovula, Calpurna, and 
Volva. The last includes a British shell, the Bulla 
patula of Pennant. 

The fourth Family includes the Volute of Linneus, 
The genera, which are the following, appear to be des- 
titute of a lid. Voluta, Oliva, Cymbium, Marginella. 
Cancellaria, Colombella, Mitra Ancilla, Volvaria, and 
Tornatella. 

The fifth Family is represented by the genus Bucci- 
num of Linneus. The canal is short, scarcely produ- 
ced beyond the anterior margin of the lip, and bent to- 
wards the left. All the animals which have been exa- 
mined are furnished with a retractile proboscis. The 
eyes are situated at the external base of the tentacula ; 
and the foot is furnished with a lid. The following 
genera have been established in this family: Buccinum, 
Eburna, Dolium, Harpa, Nassa, Purpura, Cassis, Mo- 
rio, Terebra, Cerithium, and Potamida. In the two 
last the head is furnished with a hood, of which the 
former genera are destitute. 

The sixth Family consists of the genus Murex of 
Linneus. The canal of the aperture is straight, and 
more or less produced. The inhabitants exhibit nearly 
the same form as those of the preceding family. The 
‘following genera appear to be formed on permanent 
characters: Murex, T'yphis, Ranella, Fusus, Pleuroto- 
ma, Pyrula, Fasciolaria, and Turbinella, 

straight or bent towards the right. ' The outer 
of the aperture is expanded with age, and exhibits a 
second canal, generally near the former, for the pena 
of the head. The following genera belong to this 
milly : Strombus, a, Hostetler. 

‘he Turrp Trizz is represented by the Helix halio- 
toidea of Linnzus, now constituting the genus Sigara- 
tus. , ¥ 
The foot of the animals belonging to this family, 

rather of the species which constitutes the ‘ype, is oval, 
with a duplicature in front. The cloak is broad, 
an indentation on the left side, in front, leading to the 
branchial cavity. A ring of transverse muscles unites 
the cloak with the foot. On the back is placed the 
shell, which does not appear on the outside, as it is 
covered by a thick cuticle. It is] in a sack, and 
united by a muscle, which adheres to the pillar. The 
hood is produced, at each side, into a flattened tenta- 
culum, with an eye at the external base. The anus is 
situated at the branchial indentation on the left side. 
The penis is situated on the right side of the neck. It 
is external, with a crooked blunt lateral process near 
its extremity. 

The mouth as in <7 form of . ear proboscis. The 
tongue is armed wi! ines, and is long and spirall 
folded, The pried: 5,2 are item? The ba f 
is membranaceous, giving off the intestine near the 
cardia. The intestine makes two folds. The liver, with 
the testicle in the male, and the ovarium in the female, 
occupy the posterior part of the body, under the spire 
of the shell. Two species are natives of Britain. 

1. Sigaretus haliotoidea.—The tentacula in. this spe- 
cies are short and flat, and the foot rounded behind. 
It is figured imperfectly by Montagu in Testacea Bri« 
tannica, vignette 2. fig. 6. It oceurs frequently on va- 
rious parts of the coast. De! : 
2. Sigaretus tentaculatus.—The tentacula are produ- 

ced and filiform, The foot pointed behind. This 
cies was discovered by Montague at Kingsbridge, De. 
vonshire, in 1809, and described and figured by him in 
Linn. Trans. vol. xi. p. 186. Tab. xii. fig. 5 and 6. 
The animals of this order were formerly valuable in an 

economical point of view. Many of them yield a rich 
dye, which was much sought after by the ancients. This 
was chiefly extracted from the animal of the Murex 
Brandaris, and was termed Purpura. But it is like- 
wise furnished by the animals of Purpura lapillus, Sea- 
laria clathrus, and Planorbis corneus. Since the in- 
troduction into Europe of the Cochineal insect, the use 
of this dye has been superseded, so that we are now in 
a great measure ignorant of the process which the an- 
ne ae to = os : hails tia 

e Pectinibranchiz, al no sought 
after as furnishing colour for acters dress, are still 
in estimation as articles of food. The Periwinkle is 
frequently gathered by children in this country, as well 
as the Nerita littoralis, and eaten when boiled. The 
welk and buckie are likewise sought after. All these 
animals are extensively employedas baitsforcatching fish. 

VI. Orper ScuTiIsRaNncuIA, 

meral form and respiratory 
are similar to the Pectinibeanthite, but which differ, in 
his opinion, in so many other particulars, as to warrant 
their tion. They chiefly belong to the old genera, 
‘Halyotis and Patella. 

wit’ 
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Motlusez. The sexes are united in the same individual in such ays howerssy wo have already noticed as belonging Molliséa. 

a way as not to require union with another ; or rather, 
the male | are unknown. The heart is traversed | 3. Fissunerna.—The animals of this genus have the Fissurella. 

Capulus. 

the rectum, and is furnished with two auricles. The 
‘ is protected on the back by a conical or subspiral 
shelly , into which the animal is capable of with- 
drawing itself. The foot is destitute of a lid. The 

genus have uently been described, but it is to Cu- 
Pur dues voene ies accurate details concerni 

structure of their i 

; i if 

nan Ht Hi LH : et Hl nell 

foot like the preceding, and the back is bya 
conical shell perforated at the apex. The shell is united 
tothe cloak by a circular muscle open in front. The 
eloak forms a duplicature in front for the branchial ca- 
vity which extends to the perforated apex of the shell. 
The gills consist of two ri ; at the dorsal extremity 
of which is the anus. It is probable that the excre- 
ments are ejectéd at the perforation in the apex of the 
shell, and likewise the water which enters the branchial 
cavity in front. The head is furnished with two ten« 
tacula bearing the eyes at the external base. 

The Patella and apertura, may be quoted as 
British examples of the genus. 

Sha ayhes of tht aes tad pertensants gine love in the a e not being perforated. Its , la. 
Sowaven)-3 supplied by a slit on the anterior margin, 
the entrance to the branchie and anus. The foot is 
surrounded with a row of filaments, and the eyes are 
supported on short foot-stalks, characters in which it ap- 
proaches the ee The a fissura of 
conchologists is considered as the of the genus. 
ris aN oat ge shellof dione 

apex obliquely directed to the right side behind. 
Bran the hinder pert'of the'cavity there is a'thin plats 
or horizontal projection, which serves as a support to 
the abdomen. gills form a transverse ridge on the 
roof of the cavity. They consist of simple filaments 
which extend considerably beyond the margin of the 
cavity. The eyes are placed on the head, at the base 
of the ‘ten’ The Patella fornicata is the type of 
the genus. 

6. Navicetta.—The shell in this genus differs from Navicella. 
the former in the apex being: mesial, and the horizontal 

CieenpSegile, magalen teoene bodh chientee o0se, i y , testaceous a of 
which there is no other example am # the gasteropo- 
da. The species cupieuh tei ba Babidllio, living in the 
rivers of warm countries. The Patella neritoidea is 
pw shade gear 

7. Ca LypTreA.—The animal of this genus is not Calyptrea. 
known. But the characters of the shell are well marked. 
It is conical, with a spiral lamina descending from the 

in the interior, marking the commencement of a 
. The Patella chinensis of British writers may be 

quoted as an example of the genus. 
— enero ae pew 
‘or ion e term: rgonauta vitrea. 
The shieetshies hitherto been imperfectly examined. 
The foot a to be compressed, an formed for 
swimming. ¢ head is covered with a group of tu- 
bercles. The mouth is furnished os Se 
Near the middle of the body, the shell is . The 
surface of the body above is closely covered with 
small tubercles. It is le that the species here al- 
luded to is the same with the Pterotrachea coronata of 
Foraskel. . Hh 

Although these genera been constituted into a 
separate order, it is probable that in a natural 
ment they might more conveniently be placed with the 
Pectinibranchie. eee iti —— gare 
ngewe is organ varies y in its form 
and position in different oy: ve A which it 
furnishes are 'y of doubtful value. The na- 
ture of their hermaphroditism has never been satisfac- 
torily investigated. 

genus differs from the former Emarginu- 

us isconical, with Crepidula. 

is genus was instituted byLamarck, Carinaria. 
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IV. Crass—CONCHIFERA. 

The molluscous animals which are destitute of a head, 
were » at an early period, by Cuvier, intova 
distinct order, to which he gave the:name of Acephala. 
Subsequent obseryations having pointed .out the char- 
acter of being acephalous, as common to animals which 
differ widely from one another: in the arrangement 
and disposition of their other organs, it became neces- 
sary to introduce into the system a more definite me- 
thod of arrangement. Accordingly, Lamarck, in his 
** Histoire Naturelle’ des Animaux sans Verlebres,” v. 
p. 411, instituted the class Concnrrera, which includes 
nearly all the inhabitants of the bivalve testacea, or 
those whose gills are in the form of leaves, four in 
number, and disposed in pairs externally, on each side 
the abdomen, and within the cloak. As the bivalve shells 
were long known to naturalists under the: denomina- 
tion Conchz, the propriety of the term: to designate the 
class, employed by Lamarck, is sufficiently obvious. 

The common integuments of the-Conchifera, consist 
of the cloak and shell, The cloak forms two leaves, 
one on each side the body of the animal, united behind. 
This cloak is, im some families, open in front, while, in 
others, it is united ; , however, by: holes, or 
tubular elongations termed syphons, for admitting wa- 
ter and food. Corresponding with the two sides of the 
cloak, are the two valves of the shell. These valves 
are likewise united behind with an elastic ligament, 
which aids the animal in opening and shutting them. 
The shells ave attached to the animal by the anterior 
margin of the cloak, which adheres to the margin of 
the shell, and by the adductor muscle. This muscle, 
which passes across the body from one valve to another, 
brings the valves, by its contractions, into contact, at 
their free edges, at the same time that the ligament is 
compressed or stretched, according as it is internal or 
external. When the muscle is relaxed, the ligament 
exerts its power, and opens the valves ; and along with 
the valves, the cloak to which they are attached. The 
adductor muscle is in some families divided, and the 
two portions separated from each other. 

Locomotion is performed in some toa limited extent, 
by suddenly opening and shutting the valves. . In ge- 
neral, however, those species which shift their: place, 
are furnished with a muscular projection from the body, 
capable ‘of changing its shape, and attaching itself to 
foreign bodies, termed a foot.. The base of the foot is 
usually attached by two or more tendinous filaments to 
the shell. The byssus issues from a muscular body, like- 
wise connected by filaments with the shell, and is fixed 
to other bodies. The foot is supposed to be the organ 
which spins this thread; but its mode of formation is 
involved in obseurity. While some are permanently 
fixed, and others are capable of moving from one! place 
to another, there are a few which prefer a residence in 
different substances in which) they have. excavated a 
habitation. These last are termed Borers. It was sup- 
posed by many that the animal secreted a liquor with 
which it dissolved the bodies into which it penetrated ; 
but the sagacious Reaumur soon ascertained that, the 
boring was performed by means of a rotatory movement 
of the larger valves. M. Fleurieu Bellevue states, thatthe 
calcareous stone, in which the Rupellaria lithophaga is 
found, is often discoloured in the immediate neighbour- 
hood of its recess. This may avise from the secretions 
of the animal, or even from the stagnant sea’ water in 
the hole, and not from the action of the phosphoric 
acid, or any other solvent supposed to be employed by 

nal union, 

_been ejected from. male organs. This, 
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the animal. These, solvents would act. equally on the Mo! 
shell as.on the calcareous rock. But the borers.are not 
confined to calcareous rocks: they also in slate 
clay, and other argillaceous strata, This era iy 
case with the P. But this character can never be 
extensively employed in, the, distribution of genera, as 
the same species which, at one time, may be found im- 
bedded in. stone, , will. be. observed, at another, seated 
among the roots of sea-weed, or buried among gravel. 

The: nervous system. is here more. emote in the 
animals of the preceding classes. There are no. iz 
seattered through the. body ; all the nervous filaments 
taking their vise either from the medullary mass above 
the entrance-to the stomach, or from the one beneath, 
Although the: body does not appear liberally supplied 
with.nerves, yet the sense.of is exquisite, gd 
cularly in those filaments or tentacula with which the 
margin of the cloak, or its apertures, are. provided, 
No organs of sight or hearing have been, observed. 
The food of the Conchifera appears to be obtained 

exclusively from the substances Eooting oF mixed with 
the water. These are brought within, ae of the 
mouth by the movements of the. cloak. mouth 
itself is destitute, of proboscis, jaws, tongue, or even 
lips. Around its margin are four ten’ a, which, in 
structure, bear a considerable resemblance to the bran- 
chia. The mouth opens immediately into the stomachs, 
without the intervention of any | which can be 
called a gullet.. This organ, is, usually full of cells; the 
bottom of each pierced with a biliary duct. The liver 
surrounds the: stomach, and empties its bile by c 
ous openings. A singular crystalline process, cylin 
cal, cartilaginous, and transparent, projects into the 
vity of the: stomach, whose.use has, not been. ine 
There is sometimes an. enlargement, in the form of a 
second stomach. The intestine, in some species, mak 
several convolutions ; in others, particularly those whic 
are fixed, it is remarkably short. ‘Phe anus. is pl: 
in the extremity of the body, opposite to the moutl 
and either opens into: the cavity of the cloak, or into 
one of its syphons. : ‘ 

The only organ, of reproduction hitherto observed, in 
this class, is the ovarium. This occupies the sides. of 
the body, and penetrates the membranes of the cloa 
The eggs pass into the gills, where they. are hatch 
and, bursting the integuments, make, their escape, 
In the ovarium a observed, Eangiacg consent 

a milky fluid, regarded as. sperm. ere appears to be 
no reason to infer:the existence of any thing like sex+ 

Lamarck is disposed, to. consider fecund: 
tion as effected. by, means of an, impregnating flu 
mixed with the. water, which must therefore have 

ion how 
ever is neither supported by facts nor analogy. . 

The most important of the peculiar secretions of the pearl. 
animals of this aay the heen This, substance, 

lly prized by the savage and. the citizen, is com- 
8 like shells, of carbonate of lime, united with a 
small portion of animal matter, Pearls appear to be 
exclusively the production of the bivalve testacea, A- 
mong these, all the shells having a mother.of pear] in« 
side, produce them occasionally. But there.are a few 
species which yield them in the greatest plenty, and of 
the finest colour. The most remarkable of these is the 
Avicula margaritifera. This. shell, which was. placed 

Linnaeus among the mussels, is very widely distri- 
buted in the Indian Seas; and it is from, it and another 
species of the same genus, termed Avicula, hirundo, 
found in the European seas, that the pearls of com- 



MOLLUSC. 

Mollusca. meree are procured. The Pinna, so. famaus,for fur- 
nishing a byssus or kind of thread, with which gar- 

the Irt in En, the rivers of Tyrone and, Donegal 
i and the Tay and the Ythan in-Seotland, 
have long been famous for the production of pearls. 
These concretions are found between. the membranes 
of the cloak of the animal, as.in the Ayicula, or adher- 
ing to the inside of the shell, asin the Unio. In the 
former case, they seem to be a morbid, secretion of tes~ 
taceous matter ; in the latter, the matter appears to be 

against the internal opening of some. hole 
with which the shell has been pierced by some of its 
foes. Linneus, from the consideration of this cireum- 
stance, endeavoured, by piercing the shell, to excite 

was i 
Fag i Pan ab pe eiplote ny Sir Robert Sibbald. 

ile if i ‘a i BSE 
incipally employed in forming 

and fixing the of aebyenn. of the 
species are cemented to the rocks from imfaney to old 
age, others are capable only of shifting to a short dis- 
tance, by violent exertions, consisting in suddenly 
opening and shutting their valves. 

1, Taipe.—-The animals of this tribe are distingui 
ed by ponseing only one adductor muscle for closi 
the valves of the shells, which are inequivalye, The 
distribution. of the into. natural families, is, at 

impracti as the animals of few of the 
species have been investigated with any degree. of 

In the ani of the genus Pecten, represented by 
the common scallop, there is a small, foot, su 
on a short stalk arising from the abdomen. The mar- 
gin of the cloak is surrounded with two, rows of ten- 
tacula, some of which, in the-exterval row, haye green- 
ish tuberculated summits. ‘he mouth is surroujded 
with numerous branched tentacula, in place of the four 
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ordinary. labial- appendages, 
edit are nearly, related, to the genus. Pecten, with 
which, theyconstitute.a particulanfamily, = 

The: genus Anomta, as now :restricted, is distin« 
guished! by. the: singular character of the adductor mus- 
cle; a portion of which is attached to-the-corneous or 
testaceous plate, which passes through the: cardinal 
perforation,. and: adheres. to. rocks, There is a, small 
foot,, which: is capable: of being. likewise. protruded 
through the cardinal perforation. 

In the genus Seonpy tus, the margin: of. the cloak. is 
i with a double row of tentacula, with tubercu- 

lated. summits; andi the foot is seated, on a short stalk, 
with a large: radiated. disk. 

Besides the genera already noticed, the Placuna, 
Plicatula, Malleus, Vulsella, and Perna, likewise belong 
to this tribe. Many of the species. are eagerly sought 
after-as food, as the oyster and, , and, give em- 
ployment to several. thousands of the inhabitants of 
this country, in fishing and conveying. them .to. the 
market, 

In the revolutions which molluscous animals have 
undergone, the genera of this tribe appear to have suf- 
fered greatly. Multitudes of extinct species, and even 

 are.to be found in the solid strata, differing in 
and size from those which are now found im our 

seas. We are di to refer to this extinction of 
genera, as accounting for the circumstance, that in this 
tribe almost every genus stands apes and appears. to 
be but remotely connected with with which.it is 
now ae the. connecting links having been de- 
stro: 5 

Il. Trise.—The valves-in this tribe are moved by 
means of two.adductor muscles, one of which is 
ed_near the head, and the other at the anus of the 

having obtained specimens 
Bantry ~- In the genus Crenatula of Lamark, which 
is intimately connected with, the. preceding, there is.no 
mark indicating the animal to have a byssus, which the 
Avicula is known to, po 

appendage 
largement and. contraction, whose. use, is unknown. 
The thread or byssus, with which,the animal adheres 
to the sand in which. it resides, is collected on, the 
Neapolitan coast; and when mixed with silk, is woven 
into. various articles of dress, as, gloves and, stockings, 

The Arca, Pectunculus, and Nucula, form a 
family Seenda included. ia the genus Arca of Lin- 
neus. The animals of the genus Area havea pedal li- 

t, with which. they, adhere to different bodies. 
The animal of the Pectunculus, on the other hand, is 
furnished with a la com, foot, with which it 
is able to crawl. pa we-wadh of Nucula is un« 
known. ‘ 

Section IT, 

The. animals of this section have two, adductor 
muscles,, The cloak is open in front, with a,separate 
apostate jeeaad for the passage of the excrements. 
he shells are equivalve. The species were formerly 

included in the genus Mytilus. 5 

‘ 

. The igenera- Lima and Molluseay 
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_ In the restricted genus Mytilus, represented by the 

—y~” common mussel, the beak is terminal. The margin of 
the cloak, at the rounded angle of the front of the 
shell, is fringed with branched 'tentacula, In the ge- 
mus Modiolus, Bae apron me by the Mytilus modiolus of 
Linneus, the is removed a little way from the an- 
terior extremity. In the Lithodomus of Cuvier, which 
includes Mytilus ae 1 9 both extremities of the 
shell are equally rounded, whereas in the Mytilus and 
Modiolus, the anterior is the most pointed. In these 

_ three genera there is a foot and byssus. 
The genera Anodonta and Unio are inhabitants of fresh 

water, resembling each other in the form of the ani- 
mal, but differing in the structure of the hinge of the 
shell, the former being destitute of the teeth possessed 
by the latter. The foot is a and compressed. ‘The 
posterior end of the cloak is fringed with small tenta- 
cula. The Anodonta is represented by Mytilus anati- 
“nus, and Unio by Mya margaritifera of Linneus. M. 
Cuvier considers the genera Cardita, Venericardia, and 
Crassatella, as nearly allied to the genera of this sec- 
tion. 

Section III. 

This section includes at present only two genera; 
Tridactina and Hippopus. The cloak is furnished with 
three openings, all of them near the anterior extremity. 
The first of these is the largest, and serves for the 
passage of the byssus. The second admits the water 
to the branchiz, and the third is opposite the anus. 
The valves are closed by one adductor muscle. : 

Szction IV. 

The animals of this section resembles those of the 
last in the three apertures to the cloak. ‘The first is 
large, and the two last are sometimes produced into 
separate or united tubes. The foot issues from the 
anterior opening, while the two posterior apertures 
serve for respiration and the pas of the excrement. 
There are two adductor muscles for closing the shell; 
one near the mouth, and the other at the anus. 

In the genus Chama, the two posterior apertures are 
in the form of short tubes, the anterior one is small, 
and indicates the corresponding size of the foot. The 
foot of the animals of the Zsocardia is much larger, and 
the anterior aperture is large in proportion. 

In the common cockle, (Cardium) prized by many 
‘as an agreeable article of food, the foot occupies a 
large share of the cavity of the shell. It is bent in the 
middle, with the point directed forwards. Cockles are 
considered in season during March, April, and May. 
They are sold in this country by measure, and eaten 
either raw, or boiled and pickled. 

In the genera Cyclas, Tellena, Donax, and Venus, 
the foot is long and tongue-shaped, and the posterior 
tubes, in general, considerably produced, and more or 
less united at the base. In the genus Loripes, the foot 
is emall and cylindrical, and the tubes short and united. 
In the Mactra the tubes are likewise short, but the 
foot is compressed. 

Section V. 

In the animals of this section the cloak is united in 
front, with an opening at the anterior extremity for the 
passage of the foot, and a production at the other ex- 
tremity in the form of two united tubes. The cuticle 
of the cloak is continuous with that which invests the 
shell. Hence, when the animal is removed, the cuti- 
cle frequently remains on the margin of the valves in 
loose membranes. 

MOLLUSCA. 
The animals of the different 

nearly on the same id so that it is impossible, with- 
out the aid of the shell, to give them any definite ar- 
rangement. The following genera are considered as 
belonging to this’ section: Mya, Lutraria Anatina,; 
Glycymeris, re Pandora, Gastrochzna, Bysso- 
mia, Hiatella, Solen, Sanguinolaria Pholas, Teredo 
and Fistularia. They all appear to prefer conceal- 
ment, lodging in the sand, in stones or wood. Many 
of them are used as food, as the Razor-fish (Solen) 
and Gapers (Mya. ) 

Crass V.—TUNICATA. 

Tuis _ a first instituted by Lamarck in the’ 
year 1816, and has now been erally adopted b: 
naturalists. It includes the * hvephialas and coquilles” 
of the system of M. Cuvier, and embraces several of 
the zoophytes as well as mollusca of the system of 
Linnzus. 

The animals of this class are all naked, the external 
covering being soft and coriaceous. There are two 
apertures, one for the use of the gills in respiration, 
and the other for the digestive organs. These aper- 
tures are frequently surrounded with productions in 
the form of tentacula. The inner cloak is in many 
genera loose, in others adhering, but in all it is united 
with the external one at the two a . These 
sacs are furnished with muscular s and filaments ; 
and traces of a nervous system have been perceived: 
The alimentary canal is very simple, and scarcely can 
be distinguished into gullet, stomach, and intestine: 
The liver adheres to the stomach, and in many is 
divided into distinct lobes. The gills cover the walls 
of the cavity of the inner tunic. They are in the form 
of ridges more or less complicated. The circulating 
system ap to be reduced to a single systemic ven- 
tricle. The organs of reproduction consist of an ova- 
rium, either simple or complicated, with some addi- 
tional glands whose uses are not ascertained. f 

All the animals of this class live in the sea, and are 
very widely distributed. Some of them are fixed to 

s and seaweeds, others a about on water. 
Man era possess species whose individuals aré 
detached and sridepeeidanies while with others there is 
an inseparable union. These united individuals con- 
stitute a symmetrical mass, in some cases capable of 
moving about in the surrounding element. 

The investigation of the structure of this class of 
animals has been conducted with t care and suc- 
cess by M. Savigny, in his “ Recherches anatomiques 
sur les Ascidies composées et sur les Ascidies simples,” 
inserted in his “* Mémoires sur les Animaux sans Ver- 
tébres.” Paris, 1816. MM. Desmaret and Lesueur 
have likewise contributed materially to unfold their 
structure. The labours of these authors, together 
with Cuvier’s papers on the genera Salpa and Ascidia, 
embrace nearly all the information which have been 
obtained regarding the structure and physiology of 
the animals which have been brought together in this 
class. It is our intention to give a brief exposition of 
the systematical characters of the genera, according to 
the method followed by M. Savigny. Mis 

Susprvision I. Teruypes. 

In this subdivision the inner tunic is detached from Tethydes- 
the external covering, except at the two orifices. 
The branchiz are large, unequal, and cover the walls 
of the Cee cavity. The opening to this oie is 
surrounded on the inside with a membranaceous, den« 
ticulated ring, or with a circle of filaments: é 

genera are constructed Mollusc 
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Mollusca. form. The mouth is*situated) between tthe arms:at'the 
—vY~" base. 

Lingula. 

Terebra- 
tula, 

ll the-animals.:of ‘this «class sare ee ae 
sea, and.:they:are ‘permanently attached ‘tor and 
stones. Three genera are sknown, which: are probably 
the types.of -as many orders. 

1. Lingula. The valves'of the'shell of \the species 
which constitutes this genus, werefirstfigured by:Seba, 
together with ‘the peduncle by which they ave'suppovt- 
ed. Linnzusihaving:seenonly-one*valve, ‘conjectured 
that it belonged to the:Patella;and named it P.unguis. 
Chemnitz ‘examined \both valves, without thepeduncle, 
and “pronounced ‘them connected with the genus ‘Pinna. 
Bugiere, aware of «Seba’s figure, contemplated the 
formation of the new genus for its? ion; which La- 
marck executed. M. Cuvier afterwards dissected:one 
of ‘the individuals, :which:Seba hadspossessed;:and mn- 
folded characters in its organizatiom sufficient :notonhy 
to warrant*the:construction of a mew genus. but-a new 
class. 

The peduncle of ‘the ‘Lingula  is:cartilaginous, shav- 
ing tec inerionvond of the'two oval valves attached to 
its extremity, the other send being-fixed:toforeign bo- 
dies. . The valves are destitute -of teeth, or .anelastic 
ligament, and are opened oy by the arms when 
pushed out, a closed-by ‘the’ mers meaty sac 
are.capable of'.acting..in ,an .oblique direction, ,and \o 
Pehl the valves.a.consi degree of lateral.mo- 
tion. The margin of .the cloak; .which is double like 
the shell, is fringed with :fine.hairs.. The .arms are 
fleshy in.their substance, conical, ..elongated.and.com-, 
pressed in their form, .and.ornamented.on the external 
surface with thickset fringes.or tentacula., Themouth 
is. situated between.the arms at a lp HE 3 
There is no enlargement of thevalimentary canal, which 
can be regarded.as.a stomach, andthe anus is,a.simple 
ee situated on the side. There.are marked in- 

cations of salivary glands and a liver. ‘The blood is 
conveyed to the gillsiby two vesselsy which are divided 
at the separation of the lobes.into two-bvanches, one 
of these going to the half of one lobe, and. another to 
the..opposite Shalt of the other lobe, Two ;systemic 
veins occupy a.similar position, and return.the aerated 
blood to the two lateral systemic ventricles. The.gills 
themselves. are arranged ina pectinated foxm.on the 
inner surface of each lobe of the cloak. There is:no- 
thing known of the nervous or repreductive systems of 

toe Langue the only of th The Li unguis is ts) ies e genus, 
and appears bt ay A on ond seas. wheal 
petrifactions have recently been referred to this.genus; 
but in the absence.of all vestige of the peduncle, we do 
not consider the mere form of -the shell as furnishing 
characters sufficiently .obvious and precise to warrant 
such arrangement. 

2. Terebratula. The muscular peduncle of this ge- 
nus passes a perforation in the largest valve. 
The.arms are shorter than ,those.of lingula, and forked 
at the extremities. They are supported within by nu- 
merous aneuated plates. 

There is .one .recent species-described in the article 
Concounooey, yol. vii. p. 36, genus: xxxix. and figured 
tab. cevi. fig..2,.as 7. vitrea. It appears, however, to 
be the 7’. cranium of Muller, figured in Zoologia Da- 
nica, tab. xciv. f,1. . Although we can boast.of only 
sone recent species.of this genus, our rocks, abound in 
many.others which are -extinct. _Mr. Sowerby, in his 
valuable work, Mineral Conchology, now publishing, has 
igiven excellent representations of several of these. He 

as been able, from an attentive examination of their 

MOLLUSCA., 
form, to construct several new 
section of the cavity, to unfold the remains of the spiral ~ 
arms. : 

8. Criopus. In this.genus, first instituted by Poli, 
one.of the valves is membranaceous and flat, and.ad« 
heres to stones, and the other is. conical, .and re~ 
sembles.a Patella, The arms nearly resemble.those of 
Lingula, ‘The-ovarium, according to Muller, is double 
and branched, and the eggs are ro} 

The Criopus anomalus is described and. by 
Muller under the name Patella anomala, in Zoolo-« 
gia Danica, tab. v. f. 1—8, and by_us,: for the-first 
time, as a native of Britain, in the article ConcnoLocy, 
oh vii. p. 65, genus i. sp. 7, P. distorta, tab. civ. 

4 fig. 4. 
It is to be r ted that _so little has been 

made in the a ec _of the animals nals of, thia class, 
We are ‘still ignorant of their nervous system, and their 
mode of propagation; and when these and their other 
organs shall be more carefully investigated, many new 
divisions will,probably be necessary, as the species ins 
crease in number. 

Crass VII.—CIRRHIPODA. 

The.genus Lepas 

by..the;efforts.of M. Lamarck, been formed into a dis- 
tinct. class. The. animals which it includes. are.pro- 
eee 4 cloak, strengthened. by testaceous plates, to 
which,the body.adheres by. one or more muscles. The 
head. .consists.of. a.slight eminence attached to the.an- - 
terior portion..of the. body,.and, when inthe natural po- 
sition, near, the inferior margin. The body. is followed 
by aie saperting. am feet on, both sides, each of 
which consists of .a stem, which divides into:two 
tapering jointed fringed filaments ; these, by their mo- 
tion towards the mouth, bring the. water .and its cons 
tents.within. the sphere of that. organ. . The tail termi- 
nates in a.conical tubular .body, which has improperly 
been termed.a proboscis, ; 

Themervous system consists of a cord encircling the 
gullet, and giving out filaments to the mouth ; its two 
ends running along the belly and tail, and uniting at 
the base of each pair ‘of feet to form a ganglion, and 
give off filaments, i ey re 

The mouth is furnished with an-obvious upper Jip, a 
pairof maxille:-on-each side, with the rudiments of pal- 
pi. Ellis says, ‘the mouth appears like that of a-con- 
tracted. purse, and is in front between the fore 
claws. Inthe folds of this membranous substance 
are six or-eight horny laminz, or teeth, standing erect, 
each having a tendon proper to direct its own motion. 
Some of these teeth are serrated, others have tufts of 
sharp hairs instead of indentations.on the convex side, 
that point.dewn into the mouth ; so that no animalcule 
that becomes their prey can eseape back.” The gullet 
is very short, and, enters into a stomach, having two 
cca and glandular walls, which,serve asa liver. The 
intestine is short and simple, and terminates behind at 
the base of the caudal appendage. ‘There are two sali- 
vary glands attached to the stomach. The gills.are 
conical bodies, situated at the base of the feet. The 
organs of circulation are i ctly understood., Poli 
observed the motion,of the but the vessels which 
are connected with it are unknown. 

The organs of reproduction appear, according to 
Cuvier, to.consist of an. ovarium giving out.an oviduct, 
which traverses a body considered as a testicle, and 

era, and, from a dis« Mot! 

of .the Linnean system, after hav- ¢ . 
ing been. subdivided into Sienlantees has,at length, pope. 



MOLLUSC A. 
1. Family. This groupis characterised by the body’ Mollusea. 

ing } by five testaceous plates, and by the pe~ “=v 
os garth pane pidge 

caudal appendage, ani a small 

ao a Se 
transparent, composed of rings lesseni 

to the extremity, where it is surrounded wi 
acircle of small bristles, which likewise are moveable 
at the will of the animal. These, with other small 

of the Wernerian Society, vol. ii. p. 243, will become 
unfolded, and attain maturity before the feather exhi- 
bits any of decay. 
The ani of this class are all inhabitants of the sea, 

and are all fixed to other bodies. Many of them, how- 
ever, are attached to ing wood, and others to the 
skin of marine animals, so they enjoy all the ad- 

of locomotion without the exercise of the ex- 

Orpen I. Pepuncucaten. 

The essential ne ayn “f nat pou in ms 
a pedun e lower 

which is permanently fixed to other bodi on 
" 

The cloak consists of three 
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be ing 
duncle being naked. It includes the following genera. 

1. Lepas. The two lateral plates at the summit of the fepas. 
shell are very large, nearly covering the whole of the 
compressed body, and having attached to it the large ad- 
ductor muscle. The two valves which the 
sides of the tail are much smaller, and somewhat trian- 
gular, while the dorsal one is narrow and convex ex~ 
ternally. The branchie are four in number, two om 
each side of the body near the origin of the first pair of 
feet. The British 20 OY are four in number, L. ana- 
ifera, anserifera, a, and fascicularis. 

- 2. Otion. This genus was instituted by our zealous Otion. 
and intelligent friend Dr. Leach, whose lahours have 
greatly contributed to improve the classification of the 
genera of this class.. The body is but slightly com 
pressed, and the valves are very small and from 
one another, the body being chiefly covered by its 
membranaceous cloak. The inferior part of the cloak 
terminates in two tubular a) through which 
the water which has been taken in at the oral 
Fe ape passed along the surface of the gills. 

he gills are six’ in number; eight on each side. 
The pair on each side resembles those of the 
the remaining six are attached to the base of the feet. 
There are two British species. 1.0. aurita, Cuvier, Mem. 
des Analifes. Fig. 12,13. A specimen of this was 
found on the Dawlish coast, Devon, by Mr. Comyns. 
2. O. cornuta, taken alive from the bottom of a trans- 
sport stranded on the coast of Devon, by Montagu, 
and described and figured by him, Linn. Trans. vol. 
xi. p.. 179, tab. xii. f. 1. 

8. Cineras. This genus was likewise instituted by Cjneras, 
Dr. pee The valves ye pr rep remote 
as in the preceding genus, but t is no = 
ance of tubular a to the cloak. The.Cr mem 
branacea, first described and figured by Montagu, Linn. 
Trans. vol, xi. p. 182, tab. xu. f. 2. is the only species 
known to inhabit the British seas. 

2. Family. In this family the testaceous valves are 
numerous, greatly exceeding five. It consists of two 
genera. 

1. Scalpellum. The testaceous valves are thirteen in gealpellum. 
number, and invest the body. The peduncle is covered 
with corneous wrinkles, having hairy interstices. The 
S. vulgare, the Lepas scalpellum of British authors is 

of the. genus, the ‘ype 
2. Pollicipes. The testaceous valves are ten in nume Pollicipes. 

tens with ——— scales eres 
uncle near The P. is, or Lepas 
liceps, is the type of the genus. = 

Il. Orper. Sessixe. 

In this order the body adheres directly to 
substances, without the intervention of a tubular 
The adhesion is effected in some by the coriaceous 

the base of the-pe- 

ellow cloak, in others by a layer of testaceous matter. The 
testaceous covering ly assumes a conical form, the 
base being attached to rocks or other substances, and 
the apex truncated and open as an entrance for the 
water. This pany Sp of os aihong closely con- i ay > eae ww tight 

maceration, especially oung. ot old shell, 
where the valves have attained their full they 

to become cemented , 80 that it is 
It to effect their ag Op nd 

arranged, that one the belly, another the back, 
and two on each side the lateral parts. In some ger 

4a. 

ign Sessile. 
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Mollusea. nera, all these valves are so united, that the lines of se- 
ty’ a are not perceptible, while in others the double’ 

ateral valves only are incorporated. Each valve con 
sists of an elevated and depressed portion. The elevat- 
ed portion is conical with its base at the adhering part 
of the shell, while the depressed part of the same form, 
has the base at the mouth. The former consists of co- 
nical vertical tubuli, while the latter ap solid. 
When the base is testaceous, it is either solid, or con- 
sists of horizontal tubuli, radiating from a centre united 
by a simple layer, exhibiting concentric circles. 

The structure of the valves gives sufficient indica 
tions of the manner in which they are formed. M. Du- 
fresne, ina paper published in the Annales du Muse« 
um 1. p.465, advanced the singular opinion, that the 
animals quitted their old shells when they became too 
small, and formed new ones suited to their size. The 
arguments by which it is supported, indicate an-igno- 
rance of the structure of the shell, and the relations of 
the parts of which it consists. To us/it appears plain, 
that each valve is increased in two directions, the ele- 
vated part by an extension of the tubuli at the base; 
and the depressed part, by the application of fresh mat- 
ter to the side. The stria, which are the indications 
of successive depositions of matter, and the structure 
of the valves themselves, point out this mode of en- 
largement as the only one. which can take jaye even 
on the supposition that the shell is frequently renewed. 
By the growth of the elevated parts, the shell increases 
in height and diameter at the base, while the growth 
of the depressed parts, preserves to the mouth, suitable 
dimensions for the corresponding increase: of size in 
the parts of the operculum. It is obvious that this 
increase of diameter at the base must be accompanied 
by a corresponding enlargement of its-covering. This 
takes place by the extension of the horizontal tubuli, 
and each enlargement is marked by a concentric ridge. 

This opinion which we have espoused, and which we 
find: hinted’at by Lamarck, in his “‘ Histoire Naturelle 
des Animauz sans Vertebres,” v. p. 389, is founded on the 
structure of the different valves, the indications-of the 
layers of growth, and the manner in which the valves 
are separable from each other and from the base. We 
might have entertained some suspicions of error, had 
we not attended to the morbid appearances of the shell, 
the restraints imposed on its growth by the situation in 
which it lives, but especially the manner in which 
fractures are healed, and abstracted parts restored by 
the secretion of new matter. Such-observations have 
removed all suspicion, and demonstrated the truth of 
the explanation offered. It may be added, however, 
that in the case of the inversely conical shells, the in- 
crease probably takes place at the mouth. 

The mouth of the shell is closed by the cloak of the 
animal, leaving in the centre a tubular or linear aper- 
ture for the protrusion of the: feet and entrance of the 

" water. This part of the:cloak is protected: by’ testace- 
ous plates, which, by their union, form a lid to the 
mouth of the shell for the protection of the contained 
inhabitant. The valves of the lid are four in number, 
two on each side the mesial line, or orifice. In’ some 
genera the lateral valves are united. The operculum 
ofthis order may with propriety be compared to’ the 
shelly plates of the body of the preceding order—and 
the shelly body ofthis order corresponds to their pe+ 
duncle, circumstances indicated by the’ muscular‘ at+ 
tachments of the animal. The continued action of the 
valves of the lid, obviously assist in wearing down and 
enlarging the aperture of the shell, 

MOLLUSCA. 
There is little known, either with regard to the or- Mollu 

gans of digestion or respiration, in the animals of ‘this = 
order, In their manner of reproduction, they appear 
to resemble thosé of the order. Ellis « found 
the lower part of the shell, ‘which contained a cavity 
equal to two-thirds of the whole, full of spawn.” The 

nera of this order divide themselves into three fami- 
ies, from circumstances connected with the shell. 

1. Family.—The shell in this family consists’ of six 
valves, and the lateral valves of the lid are divided. It 
contains five genera. 

1. Tubicinella.—-The form of the shell in this genus Tubicinel- 
is inversely conical, the apex which constitutes the base 1a. 
being truncated. It consists of a series’ of horizontal 
rings which mark the successive periods of growth, and 
there are six vertical grooves, which indicate the divi- 
sions of the valves. The increase of the shell, with 
age, in this genus, probably takes place by the addition 
of a new ring to the aot The testaceous plates of 
the lid are all of equal size. The inferior aperture of 
the shell is open, or simply closed by the integuments 
of the cloak. The animal resides in the skin of the 
whale, the lower rings being inserted in the fat, while 
one or more of the upper ones appear above the cuticle. 
The T. balenarum is the only known species. 

In the remaining ra of this family, and the others 
which follow, the shell is conical, its truncated apex 
or the mouth ; and its mode of growth such as is 
detailed in the general remarks on the order. 

2. Coronula. The base of the shell is open as in the Coronula. 
preceding genus. The valves of the lid are unequal in 
size, the dorsal ones being small. The animals includ- 
ed under this us likewise inhabit the skin of the 
whale. Several species of this genus are known. The 
C. diadema holds a place in the British Fauna. 4 

8. Chelonobia.—In this genus the base of the shell is Chelono- 
likewise open, but it differs from the preceding in the bia. 
plates of the lid being all of equal size. The C. testu- 
dinaria, a species which resides on turtles, is the type 
of the genus. ; 

4. Balanus. The shell in this genus is closed below Balanus. 
by a layer of shelly matter, which adheres to foreign 
bodies, and conforms to the inequalities of their sur- 
face. Nine species are described as natives of Bri« 
tain. - 

5. Acasta. In this genus the base of the shell is Acasta. 
cup-shaped. The species reside in sponges, in the 
substance of which the base and sides are imbedded. 
One species, the Balanus spongiosus of Montagu, is a 
native of the English seas. 

2. Family. The valves of the shell in the genera of 
this family are only four in number. 

1. Creusia.—The base in this genus is funnel-shap- Creusia. 
ed. The lateral valves of the lid are united. The C, 
spinulosa of Dr, Leach is the type of the genus. It is 
imbedded in the substance of Madrepores. 

2. Conia.—The shelly base in this us conforms Conia. 
to the substance to which it is attached. The lateral 
valves of the lid are separate. The C. porosa is the 
typeof the genus.. 

3. Clisia.—The base of’ the shell’ is spread on thé cyjsia, 
surface of the bodies to which it is attached. The la- 
teral valves of the lid are united. The Balanus stra- 
tus of British writers is the type of the genus. Anime 
perfect representation of the animal is given by Cordi- 
ner; = his “ Remarkable Ruins,” table, Aggregate of 
Corals. . 

3. Family. The shell is undivided in the only genus 
of this family which is known, termed Pyrgoma. ‘The Pyrgoma. 
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cup-shaped, and the lateral valves of the lid are Ocythée cranchii. Fig. 2. Two of the corneous rings Mollusea. 

~—s ag ¥ of the suckers of Euties sagittata. Fig. 3. Mandibles —S~— 

3 we have introduced this class to the notice of ditto, a, the under one, b, the upper one. — Tig. 4. 

of our readers under the article Mollusca, we are never- m peronii. Fig. 5. Testacella haliotoidea. 

theless of opinion, that it is more nearly related to the Fig. 6. Onchidium typha. Fig. 7. Doris marginata. 

annulose animals. The of the nervous sys- Fig. 8. Thethys fimbria. Fig. 9. Phyllidia ocellata, 

tem, and the structure of the mouth and of the tail, in- side. ‘Fig. 10. Phyllidia trilineata, under side. 

timate its connection with the crustacea, and justify ip! age = act ebrewerserietoe ve Bomhere 
ion Crustacea conchilifera, by which La- hydatis. Fig. 13. Valvata cristata, magni ig. 14. 

in be ooh onlnbe epee Soa ecadlca without the shell. Fig. 15. Hyli- 
now conclude this article by a list of figures otis tubereulata. nih py pete sory Fig. My 
: ies in the different classes illustra- Synoicum turgens. Fig. 18. Lingula unguis. Fig. 19. 

poly $e ral SEE “Pabicinella paler ~ Fig. 20. Coronula baleenaris. 
find in’ Plates CCCXCVILI. and CCCXCIX. Fig. 1. (J. F.) 

Istanps, comprehends, in made with beautiful white shells. They excel in the i 
of the tanta, all the islands be- construction and management of their vewels, which ‘son 

i to resemble in measure those which have been al- ~~~ 
ready the Article Macinpanao. See 
Sonnerat’s Ve to the Spice Islands ; and Forrest’s 

restricted tothe Dutch Islands, Pi to New Guinea. (q.) 

i . i | | g 
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af meeting hag tm psec oma Hoong the houses are 

and neat. ‘The public buildings are, the church, 
which is handsome and spacious, and the town-house. 

i School, founded in 1614. " 
were manufactured here. he 

of the parish in 1811, was 555 families, and 
inhabitants. grates of England and 

[AN, an inland county in Ireland, in the 
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Carlow, and Longford. The county 

nearest it in size, Monaghan, 
best authorities, containing 179,600 

181, It is divided into pjyision 
ine, , Freugh, 
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islands are generally raised on 8 or 10 feethigh, view—our notice of it, therefore, will be Pe Its Surface 
i ul i but in most parts is occue and soil. 

co- pied by a number of hills, scattered in an irregular 
manner, without forming continued ridges or chains, il i it ip HI “fl 

low, and their dispositions wild and ferocious. On the borders of Tyrone and Armagh, however, these 
subsist chiefly on sago. The men wear little > hills rise in height, and are more ing 
cae eee, ad 4 pisce Letath won’ of the character of the Few mountains. In the 

j and the women are dressed in a wide interior of the are a number. of bogs ; 
like a.sack, with a remarkabl hat on peat salad conde RS 

heads, Their arms are a kind of ben sic skill and , and at considerable expence ; or, 
arrows of reed, pointed with hard wood, and where. they could not be drained, have been converted E ; i | : ‘ into sheets of water, which greatly add to the appears 
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Monaghan. ance of the county. The soil in general is cold and 
—Y~" poor, but in some parts naturally rich. This character 

particularly applies to what is called the Mountain of 
Criene, an elevated tract of land, intersecting the cen- 
tre of the county, the soil of which is a rich loam on 
limestone gravel. This tract is also rendered more 
fertile as well as picturesque by a number of small 
streams which flow through it. With the exception of 

, a few spots, there is little or no wood; and this bare- 
ness is not compensated by field-enclosures, as the 
corn-fields are in general naked, and without hedge- 
rows. 

There are no lakes of any size or beauty; and the 
only river of the least consequence is the Fener, which 
rises in the west of the county, and falls into Loch 
Earne. There are said to be some appearances of lead, 
iron, and other minerals; but if there are, they are 
neglected. Limestone, marl, and freestone, however, 
abound ; there are some large quarries of the last in 
the hills on the borders of Tyrone ; and on Cairnmore, 
the highest of these, excellent millstones are er 
The climate of Monaghan is cold and ungenial. 

The agriculture of this county is in a very poor and 
depressed state. The largest property amounts to 
33,000 acres; but in general the estates are small. 

Rivers. 

Property 
and agri- 
culture, 

Many of them are held under the Crown, since the . 
Scotch colony was introduced here; and many small 
portions of land, some of which do not yield above 
£20 annual income, are possessed by the descendants 
-of Cromwell’s soldiers. Nearly the whole of the land 
in the county is divided into very small tenures, called 
in Ireland holdings. The number of forty-shilling 
freeholders, according to the last returns to Parliament, 
was 5521; of £20, 146; and of £50 and upwards, 
172. Few of the farms on the larger estates are let in 
erpetuity; the more general term is 21 years and a 
ife, or three lives. 
According to Sir Charles Coote, in his Survey of 

' this county, the leased farms are under an average of 
ten acres: taking the large farms, they would not 
average 25; and as the small ones, which are far more 
numerous, do not average six, ten may be the mean 
rate of the whole county. From this account of the 
‘size of the farms, it will naturally be concluded. that 
they are entirely arable, and that the agriculture prac- 
tised on them cannot be good. A great part of the 
ground is dug with the spade, or, where a plough is 
used, it is the joint contribution of three or four far- 
mers, one bringing the implement itself, another a 
‘horse or bullock, or even a milch cow, and a third at- 
tending himself, Many holdings are too small to main- 
tain a family. Some only possess a dry col, that 
is, a house without land; these purchase every year 
an acre or two of grass for their cow and horse, and corn 
-acres, or ground for potatoes andoats. Yet even these 
poor creatures pay a high rent, from a guinea 
and a half to two guineas an acre. Flax, pota- 
toes, and oats, are almost the whole produce of the 
soil: according to the statistical survey, the whole 
county has seldom 100 acres of wheat. Some bear, or 
bigg, (a coarse species of barley) is grown, and in a 
few rich spots barley is cultivated. ‘The farmers, how- 
ever, do not depend on these crops, but entirely on 
their flax, potatoes, and oats. The pasture husband 
of this county is on a very limited scale, and not. well 
managed: Most of the small farmers keep one or two 
cows, and make butter; the principal markets for it 
are Monaghan and Newry. One cow is generally 
kept on every five acres; and one hundred weight of 

Arable 

farms. 

Dairies. 
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.L.3 10s. or L.4 per annum, besides their board and 

pared with the protestants; t 

.76.86 inhabitants to a square mile; and on the sup 

than any of the other counties except Antrim, Armagh, 
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butter, per cow, is considered the usual produce. The M 
stock consists of the small stunted breed, still so com- M 
mon in Ireland. Scarcely ‘any sheep are kept: goats 
are numerous, and are found round the greater part of 
the cabins, many of the poorer families being supplied 
with the milk they use by this animal. Many hogs 
are kept; Carrickmacross is a great market for them. 

The only manufacture in Monaghan is that of linen ; Linen 
and for it this county is rather celebrated, The inha- nufact 
bitants are chiefly weavers, as well as farmers; women 
hire themselves out to spin the yarn: their wages are 

lodging ; if they spin at their own houses they earn 
about three shillings a-week, It requires about three 
weeks to weave a web of 25 yards; the average pay is 
L.1; hence it appears that the weekly wages of a wea- 
ver is about 6s. 8d. The consumption of a manufac- 
turing family, consisting of six individuals, is estimat~ 
ed at 5s. a-week ; their food being potatoes, herrings, 
and butter-milk: the wéekly expence of an agricultural 
family, of the same number, is 7s 6d. as they will occa-_. 
sionally use oat-meal, milk, and pork. e principal 
markets for the linens within the county are Monaghan, 
Castle Blaney, and Carrickmacross. The linen trade 
of this county is averaged at about £200,000 a-year. 

The catholics in this county are as five to one com- Catholics. 
latter are chiefly pres- 

byterians. In the year 1792, there were 21,523 houses, Populat 
and 118,000 inhabitants in this county: on the suppo- 
sition that there are 280 square miles, there will be 

position that there are 179,600 acres, there will be 83 
acres to each house. : The state of the peasantry, from 
what has already been mentioned, it may be conceived, 
is wretched ; and yet there are parts of the county 
where improvements are going on, and civilization is 
advancing, As a proof of the poverty of Monaghan, 
it may be stated, that, though the smallest county in 
Ulster, it contains more. houses with only one hearth 

Tyrone, and Down; whereas Londonderry, which 
contains twice the number of acres, has only one half 
the number of one-hearth houses. 

Monaghan has scarcely any antiquities except a Antiqui- 
round tower, and-two of those raths called Danish ties. 
forts, at Clones, This place was formerly the seat of 
an episcopal see, and a borough; in the ruins of the 
abbey burial ground are several magnificent tombs. 
See Sir Charles Coote’s Survey of Monaghan; Wake- 
field’s Ireland ; Dr. Beaufort’s. Memoir of a Map of 
Ireland. (w.s. 
MONACHISM. The origin of Monachism cannot Origin. 

be traced higher than the middle of the third century 
of the Christian era, though Roman Catholic writers. 
have erroneously and unsuccessfully endeavoured to 
prove, that the Ascetics, who were not uncommon 
long before this period, were monks. The monastic 
state originated in the last: the first monk whose name 
has reached us is St. Paul, usually styled the hermit ; es 
he retired into upper Egypt in 250, and after having 5°) ~ 
attained the extraordinary age of 113 years, died in” ~ 
341. Nearly about the same period, Anthony, a young 
man of very moderate attainments in literature, but evi- 
dently possessed of a strong understanding, who was 
born in the lower parts of the Thebais, and po 
a small tract of very fertile land in that part of Egypt, 
sold his property, distributed it among his relations— 
and leaving his home, retired at first among the ruins 
of the tombs—afterwards. to a lonely, but shady and 
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well watered spot in the desert, and ultimately fixed 
his residence on a hill nearthe Red Sea. He also lived 
to the very advanced age of 105, and before his death, 
a numerous body of men lived seer a he 
‘and led under his guidance and example a life of piety 
and manual labour. Perhaps, therefore, he may more 
, than Paul be ed as the first monk, since 

undoubtedly first established a monastery. 
The first written rule for the conduct of the monks, 

was composed 2 Pachomius, who lived in the reign 
of Constantine: Pachomius, with 1400 of his brethren, 
occupied the isle of Tabenne, in the Nile, and found- 
ed, besides, nine monasteries of men, and one of women: 

to other accounts, the Isle of Tabenne con- 
ee ae a 30 or 40 monks occupi- 

one : 30 or 40 having composed a monastery ; 
a Dean ‘was placed Svecatder 10 monks; a superior 
over every house; every had its abbot; and 

i superi all. All the monks 
oratory of the monas- 

ote tere rbeitent — Soe ca. 
higher degree of perfection. Hence, monks were 
divided into two classes, the Cwnobites; who lived in 
community, and the Anchorites, who lived in separate 
cells. Between these extremes, there seems to have 
been a third kind of establishment of monks; each se- 
parate cell of the Anchorites was surrounded by an 
enclosure, and their general precinct was called a 

their own 
perty and possessions. Originally al] monks were lay- 
men: The council of Chalcedon Z y distinguish. 
es them from the clergy, and ranks them with laymen ; 
and it was not till the time of Clement V. A. D. 1311, 
that monks were obliged to take holy orders, that they 
~~ say private mass for the honour of God. 

Monachism 
introduced and the latter in 

A.D. 523. 

nthony had enjoyed the friendship of Athanasius ; 
into Rome the knowledge 

and ice of the monastic life, about the year A.D. 
.841. At first, the uncouth and savage ce of 
the Egyptian monks, whom Athanasius brought for 
perch Tear of initiating the Romans, excited disgust 
and laughter: but these feelings soon gave way to an 
enthusiastic admiration of the new sect, and senators 
and matrons transformed their palaces and country 
seats into religious houses. About the same time, mo- 
nachism was introduced into Palestine by Hilarian, 
and into Pontus, by Basil. In the year A.D. 370, 
Martin, “ a soldier, an hermit, a bishop, and a saint,” 
erected the first in Gaul; his funeral is 
said to have been attended by 2000 of his disciples. 

In the 6th century, a new order of monks arose, 
which reached a greater degree of influence and cele- 
See ee St. Benedict, 
an Italian monk, was its founder, his ain rules 
were at first intended and framed merely for the go- 
vernment of a convent at Mount Cassino, between 
aoe and pre ao which he presided, but it after- 

was » or u a very t 
number of monasteries. His rule nis tonal on that 
of Pachomius, though in many respects it deviated from 
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it. His great object seems to have been, to render the 
discipline of the monks milder, their establishment 
more solid, and their manners more than those 
of other monastic establishments. The whole time of 
the monks of his order, he directed to be divided be- 
tween prayer, reading, the education of youth, and 
other pious and learned labours. All who entered his 
order were obliged to promise when they were received 
as noviciates, and to t their promise when they 
were admitted as full members of the society, that they 
would in no respect, and on no account attempt to 
change or add to the rules which he had instituted. 
His rule was embraced by all the monks of the west. 
Benedict admitted both the learned and unlearned into 
his order ; it was the duty of the first to assist at the 
choir ; of the latter to attend to the household economy, 
and temporai concerns of the monastery. At this period, 
it may be observed, that the recitation of the divine 
office at the choir, (as it is called by the Catholics,) 
was confined to the monks; afterwards it was estab- 
lished as the duty of all priests, deacons, and sub-dea- 
cons. The Benedictines at first, admitted none into their 
order, who were not well instructed how to perform it ; 
but it was not nécessary that they should be priests, 
or even in holy orders. Afterwards, many were ad- 
mitted into the Benedictine order who were ignorant 
of the duty of the choir; those were employed in me- 
nial duties: Hence the introduction of Lay Brothers Lay broth- 
into the Benedictine order. When first introduced, ers intro- 
they were not considered as a portion of the monastic duced. 
establishment, but as merely attached and subordinate 
to it; but, in course of time, both the order and the 
church acknowledged them to be, in the strictest sense 
of the word, professed religious. All other religious 
orders, both men and women, following the example 
of the Benedictines, have admitted lay brothers and 
sisters. In 1922, the council of Vienne ordered all 
monks to enter into the order of priesthood. The 
monks of Vallombrosa in Tuscany, are the first among 
whom lay brothers are found under that appella- 
tion: 

The irruption of the Lombards into Italy, and of 
the Saracens into Spain, and the civil wars in France 
after the death of Charlemagne, having introduced 
great disorder among the Benedictines, they were re- 
ormed by St. Odo, in his monastery at Cluni; and 
several monasteries this reform. In the eleventh 
century, the Benedictine order again fell from its ori- 
ginal purity and strictness. This gave rise to many 
attempts to restore it to its pristine form and object: 
Hence arose the Carthusians, the Camadules, the Celes- 
tines, the monks of Grandmont, the Congregation of 
St. Maur, and the celebrated monks of Latrap; 

In the eigh 
tween the monks and the clergy was formed ; they 
were called the canons regular of St. Augustine ; their 
dwellings and table were in common, and 
bled at <a near. i on Hivipe yey 3s — 
respects they_resem m ; but iffered 
from them in taking no vows ; and often officiated 
in churches committed to their care. Havi 
rated in the twelfth century, Pope Nicholas 

this period, they seem to have divided into several 
branches of the original order ; some formed themselves 
into communities, in which there was a common dwel- 
ling and table, but éach monk, after. contributing to 
the general stock, employed the fruits. of his benefices 
ashe deemed proper. At the head of another. sect was 

degene- 
I. intro. - 

duced a considerable reformation among them. At - 

pe. 
th century, a kind of middle order be- Canons re- 

gular of 
St. Augus- 
tine, A.D. 

* 740. 
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Secular and distinction between the secular and re. regular 

Canons. 

Mendicant 
» orders, 

A.D. 1215, 
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the Bishop of Chartres ; he adopted a more rigid and 
austere ws th of life. This sect renounced their worldly 
possessions, all private property; ‘and lived exactly as 
the'strictest order of monks did. This gave rise to the 

7 canons. 
The former observed the decree of Pope: Nicholas II. 
the latter followed the. Bishop of Chartres; they were 
called the regular canons of St. Augustine, because they 
were formed on the’ rules laid down by St. Augustine 
in his Epistles. "They: kept::public schools for the: in« 
struction of youth, and exercised a variety of other em- 
ployments useful to the Church. » A reform was'effect- 
ed in the Augustines by’ St. Norbert ; and ashe presid- 
ed over a convent at Primontre in Picardy, those monks 
who adopted his rule, were called Primonstrabenses, 
They spread throughout Europe ‘with great) rapidi- 
ty. 
‘paring this period, convents of nuns were establish- 

ed, the institutes and regulations of which were simi- 
lar to those adopted by the Benedictines and Augustines, 
or to the reformed branches springing from those two 
reat orders. 
Till the thirteenth century, these were the only or- 

ders of monks ;\at that period the Mendicant: orders 
arose: those were’ the’ Franciscans, Dominicans, Car- 
melites, and the Hermits of St. Augustine. The esta- 
blishments of the Mendicants seems to have been neces- 

MONACHISM. 
ter of his order at Bologna in 1220, he obliged the 
brethren to take a vow of absolute hoes to 
abandon entirely all their revenues and possessions. 
The Dominicans were first called ing friars, bes 
cause public instruction. was the chief object of their 
institution. In England:they were called black friars. 
«« During three centuries, the Franciscans.and Domini« 
cans governed, with an almost absolute and universal 
sway, ‘both; state .and«church, filled the most emi- 
nent posts both ecclesiastical and civil, taught in the 
universities and churches with an authority, before 
which all opposition was silent, and maintained the 
pretended majesty and p: ives of the Roman Pons 
tiffs against kings,, princes, ops, and heretics with 
incredible ardour and equal success. These two cele« 
brated orders restored the. church from that declining 
‘condition in-which it had. been languishing for many 
years, by the zeal and activity with which they set 
themselves to discover and extirpate heretics, to under- 
take various negociations and embassies: for the inter- 
‘ests of the hierarchy,.and to confirm the wavering mul- 
titude in their implicit obedience to the Roman Pon- 
tifts.” TheCarmelite order was originallyinstitutedin Pa- Carme 
lestine, whence in the thirteenth century it was brought 
into Europe. A-reform was introduced with this or- 
der by St. ‘Theresa; the reformed, trom their not 
wearing shoes, were. called the unshodden Carmelites, 

sary, as the other monks had greatly degenerated ; the: 
were rich and indolent, and consequently totally unfit 
for the objects for which they were instructed. | Inno- 

Pope Alexander 1V. observing that the Hermits were Hermits 
divided into many classes : some following the maxims St. A 
of Augustine, formed the design of uniting them into tins. 

Francis- 
eans, 

Domini. 

eans, 

cent III.was the first Pope who perceived the necessi+ 
ty of instituting an’ order,-who, “ by the austerity of 
their manners, their contempt of riches, and the exter+ 
nal gravity and sanctity of their conduct: and -man- 
ners,’”” might rescue the church from the reproach which 
the monks had brought upon it. 

The Franciscans were founded by St. Francis; he 
was the son of a merchant, but, as: was usual in those 
times, he possessed little or no learning ; the brethren 
of his order were called’ Friars, minors, or the little 
brethren. They chiefly were engaged in the more la- 
borious parts of religion, in hospitals, in prisons, among 
the lower orders of the poor, in’ short, where danger, 
labour, or other causes, kept’ away the’ Benedictines 
and Augustines, there they were to be found ; where 
there was no hopes of remuneration, the Franciscan 
friars were sure to be found. ‘Many of them were 
eminent for their learning, and some have been Popes. 

Soon after the death of their founder, they were di-« 
vided into three orders ; the Conventual friars, who 
admitted some relaxation into their original rule; the 
Observantine friars, who observed the rule more strict- 
ly. In France, these were called Cordeliers, from the 
cord with which they fastened their habit; from the 
Observantines sprung the. Recollects, or Grey-friars, 
and the Capuchins, so called from: a patch: worn by 
them on the back of their habits. ‘The Convent- 
ual and the Observantine friars’ formed the first: of 
the three orders into which the followers of St. Fran- 
cis were ‘divided. The second order was ‘remarka- 
ble for its extreme severity, and “was called the order 
of the Poor Classes. "The third-order embraced: per- 
sons of both sexes ; they lived in ‘the world, but were 
united by certain rules; this order was imitated by 
the Dominicans and Carmelites. 

The Dominicans deriyed their name from:St; Domi- 
nic; at first he adopted the rule of the Canons’-regular 
of St. Augustine ; afterwards he adopted ‘that ofSt. 
Benedict ; ‘but the alterations and additions he intro- 
duced made it almost an entirely new rule. Ina chap. 
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one religious order, and prescribed a rule for their 
vernment; hence originated. the Mendicant. order of 
the Hermits of Augustine. ‘These, however,.as well as 
the Carmelites, were very inferior in number, reputa- 
tion, and influence to.the Franciscans and Dominicans. 
The public attachment: to:alb these mendicant orders 
‘was so sti and. prevalent; that. several cities were 
divided into four ports, for these.four orders ; the Do- 
minicans had the ‘first part, the Franciscans the second ; 
the Carmelites the: third ; and! the: Hermits of A: 
tine the fourth ;: from no others: except one of 
orders. would the people receive the sacrament, and the 
churches in which: they preached: were regularly and 
constantly filled. The appellation of Friars given to 
all these orders, whereas that of monks was given to 
those which. existed before them, points out the dis« 
tinction between the meaning of these two appellations, 
which are often confounded ; the monks never travel- 
led through the country, and indeed never left their 
‘monasteries ; the: friars, on the. contrary, spent their 
time for the most.part in travelling. 

We are informed by excellent authority,:Mr. Charles 
Butler, that these.‘ four orders» are the only orders 
which the church has acknowledged to be Mendicant. 
An order is considered to be Mendicant, in the. 
import of that word, «when it has; no fixed ineome, and 
derives its'whole subsistence from casual and uncertain 
bounty, obtained: by nal. mendicity. © To that St. 
Francis did not wish his brethren: to have recourse 
till they had. endeavoured:to earn a'competent subsist. 
ance by labour, and found: their earnings insufficient. 
But soon after the decease of St. Francis, the exertions, 
equally incessant and laborious, of his ‘disciples for the 
spiritual welfare of the faithful, appeared, in the uni-« 
versal opinion of the church,'to be both incompatible 
-with manual labour, and-much more-than a compensa« 
tion to the public for all they could, possibly obtain 
from it by mendicity. ‘This opinion was unequivocally 
-expressed by St.’ Thomas Aquinas, -and. sanctioned by 
a bull of Pope Nicholas III. ; since that time the friars 
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did not use manual labour as a means of subsistence; 
but resorted in the first instance to mendicity.” Men- 
dicity seems to have made no part of the original rules 

tine ; in consequence evils attendant on it, 
Council of Trent confined mendicity to the Obser- 

vantines and Capuchins, allowing the other Francis- 
can establishments, and almost the establishments 
of the three other orders, to acquire permanent property, 

In ence of the - of the Reformation, 
‘ and the loss lia ar stg ox Pare which the Fran., 

f Mona. 
hism. 

conduct, the Pope was extremel 
ing a Dew. order, which pot lace, dis. 

Protes- 

ola, 
illiterate soldier, and 

iety of Jesus, or Jesuits, as they are 
called, hold a middle rank between monks 

strict observances by which the monks were 
Their principal duty was to direct the educa- 

of youth, and the consciences of the faithful, and to 
wine Soawenet the church by their missions, and 

ir pious and learned labours. i 

These, besides the ordinary vows 
chastity, and obedience, bound themselves to go, wi 
out murmur, inquiry, deliberation, or delay, wherever 
the Pope should think fit to send them ; yp eam 
dicants without property. The second compre- 
hended the scholars ; these were of large reve- 
nues; their duty was to teach in the colleges of the order. 
ne ate po t a the pues who lived 

houses of probation. secrets of the society were 
revealed only to a few even of the professed members. 
In abe. yams 1776, Clement IV. suppressed the Je- 
Renan Da ceaietyehewet, was restored in 1814 by a 

tablishments 
classes, su ; amounted to3$182. Theirannualreve- 
nue was estimated at the enormous sum (for those <lays) 
of L.140,784 ; and the persons they contained are sup- 

to have amounted in number to about 50,000. 
continued in the Catholic countries till 

the French Revolution swept them away in France 
and the other countries in which the French gained an 
absolute sway 7 ae er gps n gone 
power. in all the other countries into which the French 
army At present they are partially re- penetrated. 
stored ; but their discipline and power are 
tively very low, and more in conformity to the faili 
of human nature, as. well as to the spirit and real ins 

MONACHIS™M. 639 
terests of religion. Having thus given a sketch of the 
origin and hi of the rise of monachism, and of the 
different kinds of monks and friars, we shall now pro- 
ceed to describe the laws and rules that relate to the 
monastic life, as they respect their dress, diet, manual 
labour, vows, superintendants, and different officers, &c. 

I. On 

hi ‘iseiples eee Benedict, his disci were at liberty to a the 
coarse and usual dress of the countries which poten 
chance to inhabit: and the ancient monks accordingly 
clad themselves in linen in, Egypt, where it was a 
cheap and domestic manufacture ; whereas the western 

used the habit common there, the pallium of 
the Greek phil which many other Christians 
in those times did. ‘The ancient tonsure, which was 
es ised on admission, consisted not in shave 
ing the , but in cutting the hair very short: their 
heads were wrapt in a cowl, in order that their atten. 
tion might not be attracted and drawn aside by pro- 
fane objects: their legs and feet were naked, except in 
very weather; and they generally made use of a 
long staff to assist their steps. The anchorites, hows 
ever, were not so respectable in their a; ; they 
never bathed their’ limbs, tervamalngedi¢heaht sods oil: 
the bare ground, or at most.a hard mat, was their bed; 
and the bundle of leaves.on which they sat dur« 
ing the day, as their pillow.at night. In course 
of time, different orders of monks and friars were 

istingui by their dress: the habit of the regular 
canons of Augustine was a black cassoc, with a 
white socket, and over that a black cloak and hood: 
they nourished their beards, and wore caps on their 
head: the habit of the r canonesses was of the 
same colour as the habit of the canons. The habit of 
the Primonstrabensians was a white cassock, a socket 
over it, a long white cloak, and a cap of the same co-~ 
lour. The Benedictine wore a black loose coat 
or 
of 

white or undyed wool; but during their attendance at 
the choir they wore a black cowl, similar to that of 
the monks, The Cistertian or Bernardine monks had 
the a of White Monks, from wearing a white 
cn ga ety a when pres they 
wore a black , but when attending the church, a 
white one: nuns of the order wore habits of the 
same colour as those-of the monks. The Dominicans, 
when abroad, wore a black cloak and hood over their 
white vestments, and in their convents they wore a 
white cloak and hood. The Franciscans were called 
ee from the colour of their garment; their 
habit was a loose gown, ing to the ancle, with a 
cowl and a cloak of the same; when they went abroad, 
they were barefooted, a with cords, 
The dress of the Carmelite was a coat and sca- 
eer et alana Se eee en ee 

crossed or cru i i 
fixed to a staff in their hand ; 

substituted a cross of red cloth their back: their 
habit was of a blue The Augustine friars wore 
a white fee ce rile ig the choir 
ora , they wore a ‘cowl, with a large hood, 

achomius, prescribed the original diet of the monks: 

Mona- 
chism~ 

their admission the monks were obliged to press of the 
original rule of monks. 

eee es 
The rule. of’ St. Benedict, f on’ that’ of Diet. 
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according to it, they were allowed twelve ounces of 
bread, to be taken at two meals, one in the afternoon 
and one in the evening: the small loaves of six ounces 
each were called Paximaica. In some cases Pacho- 
mius allowed his monks a larger portion of bread, but 
they were obliged to work a longer period. The 
Egyptian monks were permitted to eat the small dried 
fish of the Nile: in process of time, different kinds of 
sea and river fish were allowed. Meat was expressly for- 
bidden to be served to his disciples, except when ill- 
ness absolutely required it: afterwards the flesh of 
birds, but not that of quadrupeds, was permitted: 
Cheese, fruit, sallad, were permitted; to abstain from 
boiled vegetables was deemed a merit. At the first 
institution of monachism, water was the only beverage. 
Benedict, because he could not persuade the monks to 
abstain altogether from wine, allowed them half a pint 
daily: this, in northern climates, where wine could not 
be easily and cheaply obtained, his disciples exchanged 
for beer or cyder. 

III. As at the institution of monachism, the mo- 
nasteries had regular or permanent revenues, the 
monks were obliged to. labour, in order to maintain 
themselves: but the produce of their labour went to 
the common stock; there was no private or exclusive 
property : such expressions as my book, my cloak, my 
shoes, according to Cassian, were not only forbidden, 
but severely punished. Their occupation consisted in 
cultivating the gardens and fields that belonged to the 
monasteries ; in making their dress, utensils, and fur- 
niture; and sometimes, particularly latterly—as was 
particularly the case with the Benedictines, in culti- 
vating science and classical literature. The Egyptian 
monks made wooden sandals, mats, and baskets, sell- 
ing those which they did not need themselves. The 
monasteries, however, soon became rich, and then 
manual labour was neglected. 

IV. The vows taken on becoming monks were those 
of poverty, obedience, and, chastity ; but originally 
these vows were not perpetually binding. Then the 
monastic life seems to have been a matter of free 
choice, not only at the monks’ first entrance, but in 
their progress and continuance, and they might quit 
it without. any punishment. The monks who married 
were not anciently obliged by law to dissolve their 
marriage: afterwards restraints were imposed in these 
respects. Whoever left his monastery was pursued 
and restored to it by the aid of the civil power. ‘The 
actions of a monk, his words, and even his thoughts, 
were determined by an inflexible rule, and a capricious 
superior: the slightest offences were corrected by dis- 
grace or confinement, extraordinary fasts, or bloody 
flagellations; and disobedience, murmur, or delay, were 
ranked in the catalogue of the most heinous sins.” 
The Egyptian monks, whe seem to have been under 
the most rigid discipline, ‘“‘ were directed to remove 
an enormous rock ; assiduously to water a barren staff 
that was planted-in the ground, till, at the.end of 
three years, it should vegetate and. blossom like a 
tree; to walk into a fiery furnace; or to cast their in- 
fant into a deep pond.” — The spiritual exercises of the 
monks were perpetual repentance, extraordinary fast- 
ing, and extraordinary devotions. We have already 
mentioned, that originally the laws of monachism did 
not permit the monks either to wander about as mien-~ 
dicants, or to interest themselves in civil or ecclesias- 
tical affairs; nor were they permitted to.encroach on 
the duties or rights of the secular clergy,.or to dwell 
in cities, but they were confined to the wilderness, 
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MONACHISM. 
“Whenever they were permitted to step beyond the 
precincts of the monastery, two jealous companions 
were the mutual guards and spies ‘of each other’s ac-- 
tions; and after their return ‘they were condemned to 
forget, or at least to suppress, whatever they had seen 
or heard in the world. Strangers who professed the 
orthodox faith, were hospitably entertained in a sepa- 
rate apartment ; but their dangerous conversation was 
restricted to some chosen elders of approved discretion 
and fidelity. Except in their presence, the monastic 
slave might not receive the visits of his friends or kin- 
dred; and it was deemed highly meritorious, if he 
afflicted a tender sister or an aged parent by the obsti- 
nate refusal of a word or look.” 

Mona- 

_chism. 

V. Monasteries were commonly divided into several Officers. 
parts, and proper officers appointed over them: ev 
ten monks were subject to one, who was called De- 
canus or Deacon: a centenarius presided over every 100. 
The -principal monastic dignity was that of abbot: 
his power was very great; he was generally of a noble 
family, and his possessions as abbot were often very 
great. They were allowed to sit and vote in councils ; 
originally their power was subordinate to that of the 
Bishop, and no one could build either an oratory: or 
monastery without the consent of the Bishop of the 
district in which it was to be erected. The Dean used 
to keep an exact account of every man’s daily task: 
this was brought to the steward of the house, who 
himself gave a monthly account to the abbot, The 
prior was often at the head of a great monastic foun~ 
dation, but the abbey he ruled was generally subordi- 
nate to a greater abbey, from whence the officers and 
monks were brought ; and the revenues were a part of 
the common stock. In some cases the subordinate 
abbey over which the prior presided, paid an annual 
pension asan acknowledgment of their subjection ; in 
other respects, however, they acted as an independent 
body. The almoner had the oversight of the alms, 
which were duly:distributed: The Pitancer distributed 
provisions on certain days above the common allow- 
ance. ‘The chamberlain had the chief care of the dor- 
mitory. The cellarer was to procure provisions; the 
infirmarius took care of the sick ; the sacrist of the holy 
vestments and utensils; the precentor or chanter di- 
rected the choir service. 

The lands possessed by monasteries were held under 
the same tenure as all other land; and till a compara-~ 
tively late period, the abbots themselves led their quota 
of troops into the field. In the time of Charlemagne, 
fourteen monasteries of the empire furnished their pro- 
ortion of soldiers. In 982 the Bishop of Augsburg 

and the Abbot of Fulda were killed in the same battle.’ 
Charles Martel was op by troops collected and 
headed by an Abbot of Fontinelle. ; 

Before concluding this article, we may add a few Nuns. 
words respecting nuns. Their origin, institutions, rules, 
and presiding officers were very similar to those of the 
monks. Originally there was a distinction betweén 
ecclesiastical and monastic virgins. ‘The’ former were 
common in the church lon re the latter. They 
were enrolled in the canon of the church ; that is, in 
the catalogue of ecclesiastics. They lived privately in 
their fathers’ houses, where they were maintained, or, in 
case of necessity, by the church. At first monastic 
virgins, or nuns, like monks, might mix again with the’ 
world, and evenmarry, without censure or punishment ; 
but in the fourth and fifth centuries, the censures of the 
church began to be very severe against the marriage of 
perfect virgins. Before a woman was finally admitted 
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nation, she took the and passed throughtheusual gin; but Jerome applies it to widows preferring chas- | ll 
bathe principal of which were taking the AE els tm ee Monastery 
vail, ir i _ 
~ bracelet. 

rived, or what is their original signification, has not © MONASTERY. See Monacnism. 
> . ball 

. MONEY. 
. "T'ue word Money is defined by Mr. David Hume to der several points of view, and in our articles, Num1s- Money. 

—\~ be “ the instrument which men have agreed upon matotoey and Potitica Economy, we sliall have oc- =-\—.., 
to facilitate the exchange of one commodity for ano- casion to view the subject under other aspects. 
ther.” . In the t article we propose merely to give an 
In our articles Bank, Button, Currency and Ex- account the monies used by the'diterens cheliteed 

cuanoe, the subject of money has been considered un- nations of the globe. - 

: General Table of Monies of Account, containing the Value of the Monies of Account of different Places (expressed in 
f Pence and Decimals of ) according to the Mint Price both ¢ Ss and Silver in land ; that is, L.3, 17s. 

' 104d. per Oz. for Gold, and 5s. 2d. per Oz. for Silver. From Kelly’s Universal Cambist, vol. ii, p. 169. 

Value in | Valve in 

ys foe. 
SI 31 
39 37 

SA . 

21 ditto 
BL ditto 
52 ditto 
2 _ ditto 

126 ditto 
123 iz3 8 

20 20 
hos 106 1 
17 oy iT 
“49 6 7 
$e 31 

25 25 
278 14) 26 7 
47° 27) 47 
42 42 
35 36 
47 variable 
36 ditto 
———— 39 

42 42 
35 35 7 
10 lo 6 
11 . 12) lo 

33 33 

25 25 
37 variable 

39 6 
3 95 3 

37 S| variable 
31 ditto 

30 ditto 
a ae | 

9 9 
54 7 —_- 

4M 
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Money. 

a Table of Monies of Account,—continued. 

Names of Places. Names of Monies. pO Sat Ao 

Milan Lira imperiale ° . 10 
Lira corrente . ° 7 
Scudo imperiale . . 60 
Scudo corrente : 5 42 

Modena Lira . Ps ; 3 
Munich Gulden or florin ; 21 
Nancy Livre (money of Lorraine) 7 
Naples Ducat regno a Fike 40 
Navarre Real . ° 4 

Libra “) ; 8 
Neufchatel Livre Tournois . ; 13 

Livre foible Ps a 5 
Novi Scudo d’oro marche . 85 
Parma . Lira 2 
Persia Toman of 100 Mamoodis 287 
Poland . Gulden or florin . 6 
Portugal Milree : al 68 

‘Old crusade ‘ 27 
Prague . (See Vienna.) 
Riga Rixdollar Alberts . 52 

Rixdollar currency (agio at 
40 percent) +.  « 37 

Rome Scudo or crown. * 52 
Scudo di stampa d’oro . 79 

Russia Ruble : : 38 
St. Gall Florin, money of exchange 27 

Florin current ‘ . 22 
St. Remo i 9 a ‘ 8 
Sardinia Lira . By, sue 18 
Sicily Ounce . 4 +; {122 

Scudo or crown. . 49 
Spain Real of old ‘plate ‘ 4 

Real of new plate 5 
: Real of Mexican api « 6 

Real vellon 2 
Dollar of old plate ‘or of ex: 
change Py . 39 

‘Stralsund Rixdollar of account ‘ 28 
Pomeranian gulden 14 

trasburg Livre and frane acd France.) 
Florin ° . 19 

Sweden Rixdollar . . . 55 
Switzerland Franc (new system) « 22 
Trieste Florin, Austrian currency 25 

Lira, Trieste currency - 4 
Lira di piazza . 4 

‘Turin 4 Lira 3 . . ll 
‘Valencia Libra - 39 
Venice Lira piccola (in the ‘old coins) 5 

Lira piccola (in the coins in- 
troduced by the Austrians : 4 285) ditto 

Vienna Florin . ‘ ‘ 25 20) 25 065 
Zante Real. 4 06) variable 
Zurich Florin, money of exchange 25 985) ditto 

Florin current . 23 50} ditto 

ALPHABETICAL TABLE 

Of the State of the Real and Imaginary Moneys of the 
World. 

+ This mark is prefixed to the Imaginary Money, or 
Money of. Account. 

All Fractions in the Value English are parts of a Penny. 

ABYSSINIA. 
Work. 

2 

See the article Anysstnta in vol. I. of this 

ALEPPO, see. 
34 Aspers. = a 

ALTONA. See wie ; 

AMERICAN Unirep States. 

Value English, 
fa °& 

10 Mills . 1 Cent ° @ 0 02 
10 Cents 1 Dime ; 00 5% 
10 Dimes _ Ate 1Dollar es COO A SH 
10 Dollars * 1 Eagle ° 23 8% 

Almost all the coins of Europe are current in the United States ; 
but the most common ones are Spanish dollars, and hence all other 
monies have been referred Hy them. snilttige, nd ; 

Accounts are still ki \ 5 5 
which varie greatly in the Olferent State ‘The anlar lo'de can. 
rency of New York and Carolina is valued at Ss.; in New Eng- 
land and Virginia, 6s. ; in South Carolina and Georgia, 4s. Sd. 

ARABIA. Medina, Mecca, Mocha, &c. 

A Carret lovee : 0 0 Of 
5} Carrets ° a Cayeer . 0 © 033§ 
7 Carrets : a Comashee 00 0% 

80 Carrets . a Larin . 0 010: 
18 Comashees . an Abyss. ol & 
60 Comashees + a Piastre . 0 4 6 
80 Caveers . a Dollar i 04 6 
100 Comashees a Sequin : C1 eh A 
80 Larins - +a Tomond oft Sak) © 

See the article ARABIA, vol. ii, p. 288. 

At Bassora accounts are kept thus— 
10 Floose or Flouches a Danim 00 0 
10 Danims +  @Mamoodi 0 0 53 

100 Mamoodis « aToman 2 510 

The imaginary Toman and Mamoodi are only three- 
fourths of the value of the real ones, 

At Mocha accounts are kept in Piastres of 80 Caveers 

current. Payments are made in Spanish Dollars, 100 
of which pass for 1214 Piastres; so that the Piastre is 

worth 3s. 83d. Sterling. 

AUSTRIA. Vienna, Augsburg, &c. 

A Fening : - . . 0 0 0% 

2 Fenings a Dreyer : 0 0 0 
4 Fenings a Cruitzer . 0 0 OY 

14 Fenings a Grosh . 0 O O32 

4. Cruitzers a Batzen . 0 0 lig 

20 Cruitzers a Kopfstuck ‘ 0 0 8 

15 Batzen a Gould or Florin 024 

90 Cruitzers +a Rixdollar ‘ 03 6 
30 Batzen a Specie Dollar 048 
60 Batzen a Ducat . 09 4 

In a recent work (4 Manual of Fi 

&c.) the Ducat is v ed at Sand the rst, atone 
portion. 

BARBARY. Algicre, Tunis, Tripoli, &e. 

An A : a , 0 0 OF 
q agen a Medin ° 0 @ 1g 

10 Aspers : a Rial old Plate 0 0 6 
2 Rials a Double Real ol ik 

4 Doubles - a Dollar ° 046 

24 Medins . a Silver Sequin 03 4 
30 Medins : ae x . : = 
180 A: . a Zequin ‘ 
18 Doubles ve) oa Piet > oe 8 
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a Temin. 
Pataca Chica is worth 114d. Sterling. 

At Tripoli accounts are now kept in Piastres of 13 
Grimellini, or 52 Aspers. The Piastre is worth 5s. 3d. 
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Accounts are now kept here in Saimes or Doubles of 50 Aspers, 

and in Pstacas Chicas of 8 Temins or 232 Aspers. 
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EAST INDIES. 

Bengal, Caleutta, §c. 

Bombay, §¢. 
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BRABANT. See Fraxpens. 
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CAPE OF GOOD HOPE. See Hotzawn. 
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EAST INDIES—Continued, 

Value English, 
£2 4. 

25 Reas . anAna ss. . 0 0 1f 
16 Pices a Laree . 0 O 43 
20 Pices ‘ a Quarter . 0 0 6% 

240 Reas a Xeraphim Oo Ll 4: 
4 Quarters - a Rupee . -0 2.3 

14 Quarters - » a Pagoda ‘ 0 8 0 
5 Ru . a Paunchea oll 3 

60 Quarters + .aGold Rupee or Mohur 1 15 0 

Goa, Visapour, §c. 

+A Rea é ‘ 0 0 6 des 

2 Teas . a Bazaraco . 0° 0 03, 
} 2 Bazaracos a Pecka we 0 On Oi5 
20 Reas a Vintin ‘ 0 0 1g, 
4 Vintins a Laree . 0 0 52 
3 Larees a Xeraphim : Oo 1 At 

42 Vintins - «a Tangu ‘ 0 4 6 
4 Tangus ° a Paru , 018 0 
8 Tangus a Gold Rupee 115 0 

_Guxerat, Surat, &c. 

A Pecka : 0 0 OL 
2 Peckas a Pice 0 0 038 
4 Pices a Favam 001; 
5 Pices ~ a Viz 0 0 231 

10 Pices . an Ana 0.0 a 
4 Anas a Rupee 0 2 6 

14 Anas a Pagoda « , 0 3 9 
4 Pagodas a Gold Rupee ‘ 115 0 

Madras, &¢. . 

A Cash ° . 0 0 044 
5 Cash . a Viz 0 0 Of 
2 Viz . a Pice . 0 0 02 
4 Pices . a Pical . 0.0 24 
8 Pices . a Fanam . 0 0 2%; 

10 Fanams . a Rupee . 02 3 
36 Fanams a Pagoda > 0 8 0 
4 Pagodas a Gold Rupee or Mohur 115 0 

At Anjengo they use Fanams, Pice, and Budgerooks. 
4 Budgerooks = a Pice ; 12 Pice or 16 Viz =a Fanam. 

At Calicut they use Gallee Fanams of 16 Viz or 
Tars; 5 Fanams being reckoned 1 Rupee. 
At Cambay accounts are kept in Rupees of 48 Pezas. 

A Rupee is worth about 2s. Sterling. 
At Ceylon, Java, Malacca, Molucca Islands, Palem- 

bang, accounts are kept in Rixdollars of 48 Stivers In- 
dian. A Rixdollar = 3s. 4d. Sterling. 

At Tranguebar, in Rixdollars of 12 Fanams ; 
Rupees of 8 Fanams. 

At Pondicherry, in Pagodas of 24 Fanams. 1 Fanam 
= 60 Cash. : 

At Seringapatam, in Cantery Pagodas, and Fanams. 
10 Fanams = 1 Pagoda. ‘ 
At Stam, in Catties = 20 Tales; 1 Tale = 4 Mecals, 

or 16 Miams, or 32 Fouangs. ' 
. At Batavia accounts are kept in Piastres or Rixdol- 
Jars, of 60 light Stivers each, or 48 real Dutch Stivers, 

and in 

EGYPT. Old and New Cairo, Alexandria, Sayde, &. 

Value English. 
An Asper . eS o 0 03 

83 Aspers - ° a Medino o O 1g 
24 Medini - ° an Italian Ducat o 3 4 
80 Aspers . ta Piastre o 4 0 
30 Medini . a Dollar o 4°6 
96 Aspers A an Ecu ° o 6-0 
32 Medini : a Crown ° 0 5 0 

MONEY. 

RAV PTLpoutinacd 

ear wind F Value English. 
¥ : £8 da 

CO Aspers > aSultanin. -. 010.0 
70 Medini . a Parga Dollar =. oo 10 6 

; At Alexandria accounts are commonly kept as fol- 
ows— "i 

2 Forli * + an Aspef ; 
G6 Aspers : a Medino Meaty ¢! 
8 Barbi Waa 5 a Medino if 

. 10 Medini - ; a Ducatello 2A 
_ 80 Medini * a Griscio or Abuquelp 

107 Medini F a Zenzerli 
120 Medini . a Zumabob 
146 Medini + a Sequin or Fundeclee 

25,000 Medini + a Purse 

ENGLAND AND SCOTLAND. 

A Farthing . , Pp oe £0 0 of 
2 Farthings a Halfpenny 00 0 
2 Halfpence aPenny.. . 001 
4 Pence, 8 Ginogt; ys. | te 0 0 4 
6 Pence, a Half Shilling © 0 0 6 

J2 Pence a Shilling. .— 010 
5 Shillings a Crown 43 050 

20 Shillings + a Pound Sterling 100 
21 Shillings a Guinea | oe ve) Be) 

EMBDEN. Last Friesland... 

20 Wittens = a Schaaf 
10 Schaafs _ = a Gulden 
10 Wittens ~ = a Stivers | 
54 Stivers = a Rixdollar. 

The rixdollar current is also subdivided into 3 mares, 9 shillings, 
18 flinderkes, 27 schaafs, 72 groots, 108 syferts, and 216 oertgens. 

FLANDERS AND BRABANT. 
Antwerp, Brussels, §c. 

Tt 2 Mites .. a Pening ° ty) ; : 0 bs 
4 Penings an Ort s 00 04 
8 Penings + aGrote .. - 0 0 OF, 
2 Grotes a Patard or Stiver 0 0 Of: 
34 Stivers 5 a New 0 'O. 3... 
6 Patards + a Scalin 5 ° 0 0 5 
7 Patards a Scalin ‘ . 0 0 62, 

40 Grotes _ +a Florin . aba rei 
48 Stivers. ‘a Rixdollar : 0's, ¥ 
611 Stivers. a Ducattoon 05 YR Te ae 

1274 Stivers  . © a Ducat . 09 0 
6 Florins +a Pound Flem |... 09 0 

N. B. The Patards have for a long time been divi. 
ded into 12 parts or Deniers. : 

FRANCE. _ 

Paris, Lyons, Marseilles, &c. Bourdeaux, Bayonne, &c. - 

A Denier Ps adelante 0 0 OF. 
3 Deniers 3 a Liard ‘ 0-0) 015% 
2 Liards ; a Dardene ' 00 0 

12 Deniers a Sol - 0 0 
20 Sols 5 +a Livre Tournois 0 010 
60 Sols an Ecu of Ex. 0 2.6 
6 Livres i an Eeu’ 2 20) Ber Oi, 

10 Livres . + a Pistole 08 4 
24 Livres : alouisd’Or . 1°00 » 

In the new French system, accounts are kept in ; 
Franes, &c. thus : t 

10 Decimes 1 Centime > 00 OY 
100 Centimes, 1 Franc ‘ 0 010 
80 Francs. 181 Old Livres ; 
20 Francs Sate 1 Louis . 016 8 
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At Bremen accounts are now kept in Thalers or Rix- 
dollars of 72 Grotes; and 5 Swares = a Grote. 
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cure Rotterdam, Middleburg, Flushing, §c. 
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ITALY—Continued. 

60 Quattrini » a Lire 
20 Soldi ‘ alLire . 
6 Lire : a Piastre of Ex. 
7 Lire ° a Scudo current 

133} Soldi . a Francescone 
23 Lire ° a Doppia or Pistole 

Rome, 

5 Quatrini : a Bajochi “+ 

74 Bajochi y a Carlino - 
10 Bajochi . a Paolo . 

50 Quattrini . a Paolo 
3 Paoli . a Testone ° 
10 Paoli or Giuli a Scudo current 
15} Paolf . a Scudo stamped 
16 Paoli A a Gold Ducat 
12 Denari : a Soldo 5 
20 Soldi . a Scudo stamped 
215 Paoli . a Sequin . 
31} Paoli ° a Doppia or Pistole 

* Naples. 

3 Quattrini a Grain : 
10 Grains a Carlino | . 
20 Grains : a Taro . 
5 Tari 3 a Ducat . 

45 Carlini . a Pistole Specie 
125 Grains * a Specie Dollar 

Sicily and Malta. 

6 Pichili - . _a Grain te 
8 Pichili e a Ponti « 

10 Grains a Carlino . 
20 Grains a Taro 
6 Tari ‘ a Florin of Ex. 

12 Tari a Ducat of Ex. 
60 Carlini ‘ an Ounce a 
2 Ounces a Pistole 

; Bologna, &¢. 

6 Quattrini . a Bajocehi 
10 Bajocchi ‘ a Julio 
20 Bajocchi . a Lira 
6 Julios # a Testone 

85 Bajocchi 3 _ a Crown of Ex. 
1¢0 Bajocchi ‘ a Crown 
105 Bajocchi a Dueattoon 
31 Julios a Pistole © 

JAPAN. Jeddo, §c. 
A Pid ‘ . é 
20 Pitis : ‘a Mace or Mas > 
10 Maces . a Cindorine ‘ 
15 Maces ‘ an Ounce Silver. 
20 Maces . a Tale orTayel . 
30 Maces an Ingot : 
13 Ounces Silver an Ounce Gold . 
2 Ounces Gold a Japanese . 
2 Japanese . a Double . 

21 Ounces Gold ta Cattee 

The Dutch are said to reckon the Tale at 34 Florins, 
which is nearly 6s. 2d, Sterling, which is considerably 
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different from the value in the preceding Table. 

LAPLAND. See Sweven. 

LISLE. Cambray, Valenciennes, ec 

A Denier ; 0 
12 Deniers a Sol : 0 
15 Deniers . a Patard F, 0 
15 Patards . ta Piette ; 0 
20 Sols a Livre Tournois 0 
20 Patards ; ta Florin > peal 
60 Sols 3 an Eeu of Ex 0 
10$ Livres a Ducat « (0) 
24 = Livres a Louis d’Or 1 exghindeaae 
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MONEY. 

Value English 1EVONIN Riga, Revel, Narva, Libau, Sc. 
lols See 

A Blacken ‘4 : r 0 
4 Blackens —. a Grosh ' 2 , ors 

Blackens - a Vording or Ferding 0° 0 2Gmaen | |.) a Willige 00 of 
6 Groshen . § Mee at 6 01 2 

30 Groshen *. a Florin . & 3 of 
90 Groshen t a Rixdollar : 5 aed * 

108 Groshen + ° an Alberts Dollar 0-4 6 

At Narva accounts are now kept in n Rubles of to 
Griven, or 100 Copecs. 

At Revel accounts are now kept as at St. Petersburg, 
hose sometimes in Rixdollars of 80 neem or 62 

ittens. 

MALTA, See Srcrxy. gyre Z 

MAJORCA, MINORCA.. 

Accounts are kept in pesos of 20 soldos, or 244 deneros $ ia Ma- 
jorca often in pesos of 8 reals, or 27 maravedis of plate. - ; 

MEXICO. 

Accounts are kept in Mexico, in Pesos or Dollars of 8 Reals, 
subdivided into'16 parts, and into $4°Maravedis de Plata Mexi- 
canos. ‘The Quarters are called Pecetas Mexicanos, eee oom 
of 8 Escudos of gold is worth 15 Pesos.’ 

=& 

MOROCCO. - Santa Cruz, ee oy Tangiers, ge : 

oe > Bi . oO. 0 ve 

uces . a jengual . 002. 
4 Blanquils . an Ounce ° 00.8. 
7 Blanquils + an Octavo OF a2 

14 Blanquils =. a Quarto ( 024 
2 Quartos ; a Medio ¢ 048 
28 Blanquils . a Dollar P 046" 
54 Blanquils. a Xequin os 09 0 

100 Blanquils a Pistole ? -0 16 Ld 

The following state of the monies of Morocco is 
more modern : Pe re 

20 Fluces (copper) . 1 Blanquillo (silvery . £0 0 2 
10 Fluces (silver) . 1 Bingui (a > | Sees Hi 

The Mithal, says Mr. Jackson, called by Europeans 
ducat, is worth eight-tenths of a Mexican, dollar, or 
$s. 8d; Sterling. tia A: 

MUSCOVY. sa Rees igs 

NORWAY. See Denmanx. 

NOVA SCOTIA. Virginia, New England, &e. 

+A Penny ; : ic 0) Ue 
12 Pence - e Shilling . 0.1 0° 
20 Shillings yi ‘a Pound . 1 «gee & 
2 Pounds 1 , é 
3 Pounds ; ‘ . rs 
‘4 Pounds ove’ 
5 Pounds The value of the- ty! alters ac- 
6 Pounds to the Plenty or Scarcity o' 
7 Pounds Gold and Silver Coins that are im- 
8 Pounds 
9 Pounds 2 

10 Pounds 

PERSIA. Ispahan, Ormus, Gombroon, &e. 
4 Coz a Bisti é Pore 1p 
5 Bisti . a Shahee : o 0 it : 
2 Shahees a Mamouda : Ca 
24 Mamoudies . a Larin : p: Sea. 

i ‘ an Abashee ¢ o 0 9 
& Mamoudies  . a ‘ o 2.6 . 

10 Mamoudies . © a Haeserdenaer © Bini, 
100 Mamoudies « a Tomond sivga ew eds 
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3 the Dutch, French, and Venetians—100, 
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and the Turks, Greeks, and Persians = 120. 
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Malaga, §¢. Vellon Money. 
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offices accounts are kept in Perperi of 1 

F
a
l
 

| 
m
a
s
s
a
g
e
 

Accounts are 
In the 

Sterling, which is nearly 
public 

Plante of the latest coinage. 
The Ducat 
Turkish 

w
i
i
 

Lil 

in Reals of 

o3e 
i 

P
P
R
 

aereni te? g
e
,
 

64 
S
i
v
a
 
i
y
:
 
i
e
 

; 
i
 

Pi u
e
i
y
 
ayy 
1
 
s
g
t
 

‘tilaiad ably yp 
i
 = 

“
H
y
e
 
e
e
 
T
E
 

ie 

4
 
=e 

= 
a
t
 ; 

i
t
 

dil; 
W
i
e
 
G
a
 

F 
waFgigege 

88" 
a
g
 
“RESES 

F
h
 

S
e
e
s
 

S
T
T
 

tet.nshglig 
i] Waicas teabee 

S
C
O
S
K
M
M
 

S
M
E
 

a
D
 

s 
e
8
e
c
c
o
e
s
e
o
s
 

S
O
S
H
 
O
H
O
m
N
e
r
S
 

e
e
c
e
e
o
e
c
e
o
o
 

S
o
e
 

ccoocooscoor 

sa
lt
 

e
*
n
,
a
a
e
 

shill 

w
n
 

s
a
a
n
e
e
r
e
 

an August d'Or 

SAVOY ent SARDINIA. See Prepmowrt. 

a
 

SCOTLAND. See Exctianp. 

sfials 1. 

‘
a
n
n
e
 

g
s
r
"
r
e
s
e
s
a
a
R
 

es ee 3. 

iawn 



Money. 

648 
SWEDEN AND LAPLAND. 

Value English. 
oN ae 4 

3 Runstics . a Slant 5 0 0 0,5 
12 Runstics or Ores a Skilling . 60 1 
8 Ores aiiye's a Copper Marck 0 0 03 
3 Copper Marcks a Silver Marck 0 0 2 
4 Copper Marcks a Copper Dollar 0 3 
3 Copper Dollars a Silver Rollar 0 9 

48 Skillings ; a Rixdollar 0. 4°56 
6 Silver Dollars . a Rixdollar 046 
2 Rixdollars : a Ducat 09 0 

SWITZERLAND. 

Basil, Zurich, Zug, Se. 

14 Deniers + a Pfeni : 0 0 Oy; 
12° Deniers. car 0 0 14 
2 Pfenings ° a Rap 0 0 03 
5 Pfenings . a Creutzer 0 0 O08 
3 Creutzers a Grosche 0 0 14 
33 Creutzers a Swiss Batze | its 
: eee . a opal Batze 0 0° 22 

ppen . a Plappert or Shilling 0 0 1 
20 Sols : a Livre en ae 6 
60 Creutzers . a Gould or Florin 026 

108 Creutzers - a Rixdollar of Exch. 0 4 6 

Bern, Lucern, Neufthatel, &¢. 

12 Deniers : a Sol or Sou 001 
6 Deniers ’ a Creutzer 0 0 08 

~ 9 Deniers . an Escalin 0 0 08 
4 Creutzers a Batze : 00 2 
2 Sous > ° a Batze 002 

10 Batzen or 20 Sous a Livre 5 018 
69 Creutzers ° a Gulden or Flor. 0 2 6 

120 Creutzers : a Rixd, or Ecu 05 0 

Accounts are also kept here in Scores or Francs of 
10 Batzes or 40 Cruitzers, and in Crowns of 25 Batzes 
or 100 Cruitzers. 

Geneva, &c. 

A Denier 2 : 0 0 O35 
2 Deniers ms a Deniercurrent- 0 0 0}, 

12 Deniers . a Small Sol ’ 0 0 0% 
12 Deniers current a Sol current - 0-0 0% 
12 Small Sols +a Florin o. 0 0 44 
20 Sols current ta Livre current 013 

104 Florins . a Patagon or Ecu 040 
153 Florins : a Croisade 0 5 103 
24 Florins ¢ a Ducat 090 

St. Gall, Appenzel, &c. 

A Heller : ‘ 0 0 Of; 
2 Hellers r a Fening ous 000 
4 Fenings A a Cruitzer oa 00 of 

12 Fenings - fa Sol . 001 
4 Cruitzers : a Coarse Batze 0 0 2 
5 Cruitzers ‘ a Good Batze 0.0 23 

20 Sols : +a Livre 3 026 
60 Cruitzers . a Specie or Florin. 0 2 6 

a Florin Current 020 
a Rixdollar ae a), ee 102 Cruitzers i ; 

In 1798, when the Helvetic Republic was formed, an uniform 

2 7 

TRIESTE. 

Accounts are kept here in Florins of 60 Creutzers, each of the 
latter being subdivided into 4 Pfenings ; ‘and likewise in Lire of 20 
Soldi, a Soldo being = 12 Denari. 

TURKEY. Morea, Candia, Cyprus, &c. 

A Mangar 0,0 0, 
% Mangars + an Asper . : 0 0 03 

MONEY. 
TURKEY —Continucd. 

Value English. 
ak tic £8 a. 

spers . a ‘ 0-0 1 
5 Aspers a Bestic 3 Baw 3 

10 é an Ostic > . 0.0.6 20 A . aSolota 010 
80 Aspets + Ta Piastre or Grouch 0. 4 0 

100 Aspers ° al r ; 0560 
10 Solotas - «a Keriff ° GEES 20: 

VENICE. Bergham, $c. ° 
. raf 4. 

A Picoli CR ee 
12 Picoli 4. @Raldoy . - 0 0. Otee 
64 Soldi or Marchetti + a Gross . 0 0 2 
18 Soldi «he \adule- : OT ee 
20 Soldi ; a Lire ) a te Fe 
3 Jules : a Testoon 2 5) letahenette e 

124 Soldi . a Ducat current 0, uth ue 
24 Grossi. | 5 | =~ Fa Ducat of Ex. ’ 0.4 4) 
17 Lires aSequin 09 2. 

WEST INDIES. 

JAMAICA.’ Barbadoes. 

+ Halfpenny whet” . 9 0. OF 2 Hara a Penny . 0.0 035 
74 Pence a Bit 0 0 53 
12 Pence +a Shilling 4 00 Si 
75 Pence a Dollar . 046 
7 Shillings ° a Crown ‘ 05 0 

20 Shillings “3 +a Pound . 014 3 
24 Shillings . a Pistole > 016.9 + « 
30 Shillings W a Guinea : 1450".25 

The Spanish gold coins current here, are the doub- 
loon, £5 Jamaica currency, and £4 10 Barbadoes cur- 
rency, which is subdivided into the two pistole' piece 
=} a doubloon ; the pistole piece, and the ‘pistole. 

he Portuguese gold coins are the Johanes or Joe = 
£5, 10s. Jamaica currency, or £5 Barbadoes currency, 
which is subdivided into the 3 Joe, and the 4 Joe. ‘The 
Moidore is = £2, Jamaica currency, and.£1, 17s. 6d. 
Barbadoes currency, and is subdivided into the 3 Moi~ 
dore, 

The Jamaica currency is to pounds Sterling as £104 
to 100. & VEORAS 

The silver coins of Jamaica and Barbadoes are.dol« 
lars, with their subdivisions, the dollar being = 6s. 8d. 
Jamaica currency, and 6s. 3d. Barbadoes currency, « ; 

St. DOMINGO. . aunt €2 
+A Half Sol 0 0 Ofte. 
2 Half Sols ta Sol , 0 0 oliz 

73, Sols a Half Scalia 0. 0. 248 6» 
15 Sols é aScalin .. O 0 dg,. 
20 Sols ° ta Livre 00 a es 
q Livres ‘ a Dollar A 0 4 , 
8 Livres bs Jan Een 5 0 4 108 

26 Livres a Pistole * 016 9 
32 Livres a Louis d’Or ‘wl HOO 

Leeward ra ae 
2 Half D 1 Dog ool NS 

a4 5 IStampe . 4 % ty 1, D ‘ 
rs Doss, or 4 Stampes' 1 Bit 
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SPANISH ISLANDS. 

Cuba, Trinidad, and Porto Rico. ‘The monies in these islands are 
the same as those of Mexico, In Trinidad, since the English pos- 
sessed it, the monies of the Leeward Islands haye been adopted. 

ZEALAND. See Deymarx. 

ZANTE. 

Accounts are kept in Reali of 10 Lire or 100 Soldi or Aspri.. 

the moneys of 
to the following 

arly that elaborate and excellent work, 
Dr. Kelly's Uniwersal Cambist, in 2 vols. quarto, Lond. 
1811, which contains the most copious information 
on the subject of Monies, Coins, Weights, and Mea- 

climb ; valleys fertilized by streams i thickets 
diversified ; turrets rising in coverts, and ruined arches 
almost buried within r ; mutilated aston: meg 
mouldering abbeys, partial concealed ; , 

Y Tiokaenylahaitinn, are'leetadl ieee 
extensive scene, while the mountains 

in an ae temntns recy SU 
horizon.” Such is a general picture 

i ing and chiefly 3 and as it is 
beauties, mart pe ee» confine fee a endetvaly 

vale of the Usk is the largest tract of level vale of 
i i ; it extendsto Usk. 
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650 MONMOUTHSHIRE: 
Mon- ofthe Uskand Ebwy. There is another vale called the 

mouthshire. Vale of Usk, which stretches from beyond Abergaven- 
ny along both sides of the river to the foot of Cl tha 
hills, But ‘the most romantic, as well as the least 
known of the valleys of Monmouthshire, are those which 
are called the valleys of the Ebwy and Sorwy. Under 
this description is included the mountainous district 
watered by the Rumney, and the streamis that fall into 

Vales of the it and the Usk, called the wilds of Monmouthshire. One 
Kbwy and of these streams bursts through a deep, narrow, and 
Sorwy- woody glen, and is discovered only by its foam glisten- 

ing through the thick foliage ; this rivulet is crossed 
by a stone bridge which leads to a narrow and rug. 
ged path, that winds round the sides of the Beacon 
mountain ; these are thickly clothed with underwood, 
and most beautifully adorned with hanging groves of 
oak, alder, beech, and “ the wild rasps twining in the 
thickets, aud the ground covered with the wood straw- 
berry.” The Valley of Ebwyfach, or, as it is called by 
the natives, the Valley of the Church, is now entered ; 
it is bounded on the east by a ridge called Milfiehill, 
which divides it from the parishes of Llanfoist and 
Trefrechin ; and on the west by the Beacon mountain, 
which divides it from the Valley of Ebwyfawr. The 
Beacon mountain, a narrow and lofty ridge, stretches 
between the two branches of the Ebwy, and termi- 
nates very near their junction; the scenery at their 
junction is uncommonly striking ; on the one side, the 
great Ebwy rushes through the vale ; on the other, the 
little Ebwy, foaming through a hollow and narrow glen, 
emerges from a thick wood. On a bridge over the 
great Ebwy, whence a path leads up the woody side of 
the mountain, which bounds the valley, “ I remained,” 
says Mr. Cox, “ for a considerable time, absorbed in the 
contemplation of the picturesque objects around me’; 
objects which recalled to my recollection the milder 
cast of mountain scenery which I formerly so much 
admired in the Alps of Switzerland.” The features of 
the vale of Sorwy are more wild and romantic than 
those of the Ebwy ; it is deeper and narrower. There 
are several other valleys in this county, but those just 
described are the most picturesque and most worthy of 
description. 

Mountains, ‘The mountains harmonize with the valleys, and give 
effect to the scene. . They are seldom indented or 
notched, and never shapeless. The most remarkable 
are the Skyrryd, or St. Michael’s Mount, the Sugar 
Loaf, and the Blorenge. The ridge of the Skyrryd is 
about a mile in length, seldom more than 40 or 50 feet 
broad, and in some places only 10 or 12. Its insulated 
situation, abrupt declivity, and cragged fissures, pro- 
duce a very striking effect, though its elevation is not 
very considerable. The highest part, according to Ge- 
neral Roy, is 1498 feet. It is divided into two unequal 
parts, by a separation which, viewed from the west, 
seems an enormous chasm. The superstition of the 
county dates this rent at the crucifixion of our Saviour. 
Hence the natives generally cal) it the Holy Mountain. 
The chasm is not less than 300 feet in breadth. The 
view from this mountain is very extensive; in some 
parts rich and beautiful, in other points picturesque, and 
even sublime. The Sugar Loaf is higher than the Skyr- 
ryd, regular and beautiful, and its outline smooth and 
soft. The highest point rises 1852 feet abovethe mouth 
ofthe Gavenny. The ascent is so extremely easy, that a 
light carriagemay be driven within 100paces of the sum- 
mit, which is an undulating ridge about } mile in length, 
and 200 yards in breadth. The view from it commands 

5 

the counties of Radnor, Shropshire, Brecon, Mone 
mouth, Glamorgan, Hereford, WW ts Glo 

ties of scenery. The Blorenge mountain forms of 
the chain which extends from the confines of lak 
to Panteg, below Pontypool. It forms the north-east 
boundary of the valley, called Avon Lwyd. It enters 
into the composition of some beautiful landscapes, but 
cannotbear a sa with theSkyrrid or Sugar Loaf. 

Another peculiarity of this county consists in its Forests. 
woodlands, forests, and chaces, some of which are still 
of great extent, thongs most of them have been dimi- 
nished by grants, The forest of Wentword seems to 
have been one of the most considerable, and even yet 
comprises nearly 2170 acres, thickly covered with tim- 
ber-trees, and underwood. Besides the two grand na- 
tural divisions of this county formed by the Usk, there 
is a rich and extensive plain on the shore of the Severn, 
called Caldicot Level, or the Vale of Troggy, and the 
level of Wentlog. The former extends from the vil- Levels, 
lage of Caldicot, nearly the whole way to Goldcliff, and 
consists of a large tract of land recoyered from the sea, 
Some partsof the walls, which have beenerected at a very 
great expence, are 1Zor 14 feet high, falling back from 
the sea by a gradual slope. The masonry is flanked by 
a strong embankment of earth. Near the western ex- 
tremity rises a promontory almost surrounded by the sea, 
called Goldcliff. It rises abruptly to the height of about 
60 feet. In an extent of 16 miles, this is the ay 
natural barrier against the encroachments of the sea. It 
consists of limestone lying horizontally, intersected with 
siliceous crystallizations above a large bed of mica. 
The level of Wentlog, like that of Calico, i perfect 
ly flat, and defended from the encroachments of the sea 
by embankments. It stretches from east to west be- 
tween the rivers Usk and Rumney ; and from north to 
south between the Bristol Channel and a ridge of hills. 
The ground in both these levels is cut into parallel — 
ditches: in some the water stagnates, in others it runs 
in streams, which fall into the sea through flood-gates. 
From this view of the surface of Monmouthshire, a: ; 
pears that nearly one-third of it is a rock-plain on 
shores of the Severn and Bristol Channel ; one-third 
consists of ground, the surface of which is penis { 
variegated, the hillocks being cultivated or woody, an 
numerous streams running through it ; and “ one-third 
assumes the mildest character of mountains, aboundi 
with lovely valleys.” The soil of the whole county is 
of various kinds, but generally rich and fertile, lying soiland 
on limestone. The climate is mild and temperate, ex- Climate. 
cept on the highest mountains, where it is sometimes 
very cold. It has been remarked, that the fogs seem 
to shift eee ; for some days they rest on. the 
mountains, while the valleys are free from them; and 
then suddenly the valleys are exposed to them for some 
days, and the tops ofthe mountains are clear, 

The rivers contribute much to the picturesque beau- Rivers. 
ties of this county. The principal are the Wye, Usk, 
and the Rumney. The tributary and inferior streams 
are the Mynnow, the Trothy, the Ebwy, the Avon, the 
Pill, and Kebby.. The Wye is justly deemed the most 
picturesque river in England. It enters Monmouth- 
shire near its junction with the Mynnow. The banks 
of the Wye at this place are rich with wood and ver- 
dure. A little below it is joined by the Trothy.  Be- 
low Redbrook it forms a grand sweep, flowing into.an 
abyss between two ranges of lofty hills, thickly cover- 
ed with wood. Still lower down lies the'singularly si. 

; orcester, Gloucester, ™ouths! 
Somerset, and Wilts, and of course comprises all varie- 
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 Llandogo, scattered among trees u works are established, which usually employ upwards Mon- . 

(lore hs river Gitte onan bay's of 400 men, The iron is conveyed to the canal on the ™outhshires 
i heightened rail-ways. Between Abergavenny and Usk are the ~V~ 

Trostey iron-works. Iron bar is manufactured here, 
and conveyed down the Usk to Newport. Iron is found 
in several other parts, chiefly in the vicinity of Aber- 
gavenny. There are also extensive iron-works at Aber-« 

is river ; corn, consisting of a foundery, wire mill, rolling mill, 
hen the noble ruins of &c. The Monmouthshire canal passes through these 

works. There are also large iron works near Pontypool. 
There are indications of lead, but not any mines of con- 
sequence. Coal abounds ; and since the Monmouthshire 

each side, gives effect . canal was es we a number of coaleries have been Coal. 
i t Chepstow, the ed, which before were unknown or neglected, 

are several large ones about 17 miles from New-~ 
port; Gra eh eae re saa HA eet Soe They 
are generally worked by levels. There is no stone 
coal. or ean ae activity and increase 
which has given to coal le, by the for« 

: an 
ae 

& ait 
i Hs ee 

Hi i li i th HE | i i 2 i | iF d co: average about 150,000 
tons, to Bristol, Bridgewater, and Glouces« 

‘0 Bristol alone about 40,000 tons are exported ; J t eG : 
a tt ay ie prt iF aI He Ait bas it mt 47 eer) fe 

ith fish. The salmon of the Wye and Usk are 
much celebrated for their flavour. 

The agriculture of Monmouthshire presents nothing Agricul. 
‘ ing. The eastern division contains a good deal ture. 

year 1792, and cost of arable ; and in some of the vales near the Rum- 
ney, a large quantity of corn is grown. There is also 
very re land in the eastern division. The 
western division is chiefly devoted to the feeding of 
sheep. This county is not remarkable for its native , 
breed of cattle or horses; but the finest mules in the 

it, to - kingdomare reared and worked in it and Brecon, They 
line of the Mon- are from 14 to 16 hands high, and sell for 230 or £40. 

i i i In the neighbourhood of Monmouth, oxen are much 
used in agriculture. Many of the peasants keep bees. 
Orchards, on a smal] scale, are not uncommon. 

£ rH ge i ! H 
: ig 3; tl a ii, a 

{| t if Pas BG ; 5 ¥ 

cia" i sé i x if 2B J 
i & a3 rt 1 t: i 5 ; F : z ; F & ; 

parallel to the Ebwy, to the vicinity of Crumlin = The iron-works of this county have been already Manufuac- 
. paving § costes of nearly 11 from the mentioned. There are also several other asanitbc. vures. 

a rise of 358 feet. The eto a tures, principally of metal. Near C.erleon there are 
therefore, of the two lines, is 22 miles, with 808 very extensive tin-works, which are capable of manu« 

There are several rail-roads from each of facturing annually from 14,000 to 20,000 boxes of tin 
these to the iron works, coaleries, lime-works, plates, containing each from 200 to 300 plates. Iron 
&e. which abound in this part of Monmouthshire. One are here rolled, and iron shop bolts and square 
of the rail-roads, which is nine miles long, cost £40,000. made. The machinery of the mill is entirely 
The highest point of elevation of the principal rail-way iron. The iron plates made here are used in the ma- 
is 1290 feet, making the whole elevation 2035 feet nufacture of the Pontypool japanned ware. This was 
above the entrance lock. The Brecon canal unites with the invention of Thomas Aligood in the reign of Charles 
the Monmouthshire canal about 8 miles from Newport, II. ; it is still carried on, but has much declined since 
and 1 from P It crosses the river Avon, the rise in the trade of Birmingham. There is also a 
where it is carried the high lands by atunnel manufactory Abbe ware at Usk. Not far distant 
220 yards long. It afterwards passes the town of Aber- from Tintern A , is a manufactory for making wire, 

towards the Usk, parallel to which it leaves which begins with the thick iron bar, and proceeds ta 
the bansey. A canal has recently been formed, which, the smallest wire. — : 
at the distance of about a milefrom Abergavenny, com- = The roads in Monmouthshire, which were formerly Roads. 
miunicates: with the Brecon canal, and promises to open bad, have been much improved of late years; 

town. pow though still unavoidably hilly, are in other rea 
‘The western division of Monmouthshire is rich in  spects as good as in most other of England. The 

. mineral treasures, particularly iron and coal. Near followi Sie the saauite Wi" the last accouuit pectir 
the source of the Avon is Blenavon, where immense them before Parliament : 
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mouthshire. Length of paved streets and turnpikes in 1814, 264 a 
oo all other turnpikes, - - 772 Ds 

poe 

1037 0 
Estimated value of labour employed on them, £4033 0. 0 
Composition money, . - _. 712 0 0 
Highway rates, - - - 5635 0 O 

~ Law expenses, - . - 284 0 0 

Total, £10,664 0 0 

History. 

Poor-rates. 

At the time of the Roman invasion, this county was 
Panes acorn in the Silurian territory. 
wards called Givent. It was never completely con- 
quered during the Saxon dynasty. William I. how- 
ever, in a great measure subdued it, by directing his 
barons to make incursions at their own expence, and 

ting them the lands they conquered, to hold un- 
er feudal tenure. These barons, however, afterwards 

entrenched in sabes, castles, bid defiance to their So- 
vereign ; feuds and animosities also arose between 
them. At length Henry VIII. abolished their petty 
a and added Monmouthshire to. the yeh 
ish counties. It was still, however, considered in law 
as a Welsh county, till the time of Charles II. It 
abounds in antiquities, or rather in ruins, highly pic« 

e in themselves, and rendered. still more so by 
the scenery of the surrounding country. _The most ce- 
lebrated of these are Tintern Abbey and the Castle of 
Chepstow. Piercefield, near Chepstow, the once cele« 
brated.seat of Valentine Morris, may also be noticed, 
as uniting, with wonderful taste and effect, all the 
softer and richer beauties of this most interesting coun- 
try. Raglan Castle is another place worth noticing; 
on account of its ruins, and the valiant defence it made 
in favour of Charles I, under. the Marquis of Wor. 
cester. 

The following are the results of the last returns to 
Parliament respecting the poor-rates of this county, for 
the year 1815: 

Annual yalue of real property, - £295,097 
Poor, and other parochial rates, - 38,650 
Rate in the £ 7 - - - 2 63 

- Expended in maintenance of the poor, 27,049 
——-—— in lawsuits and remoyals, - 1878 
Militia expenses, 2 - ls 583 
Church rates, &c. - - - 11,209 

Total expenditure, - - £40,719 

Poor supported out of workhouses, - 2314 
—-————--—— in workhouses, . - 87 

occasionally, - - 1587 

Total, 4788 

Members of Friendly Societies, - 8404 

Donations for Parish Schools, - ° £166 
for other purposes : - 783 

Total, £949 

Poor, and other parochial rates in 1776, £7468 
average of 1783, 4, 5, - 9989 
of 1803, - - - 25,048, 
average of 1813, 14, 15, - — 87,846 

Total relieved in 1803, . aie 3430 
—— average of 1813, 14, 15, - 4122 

Members of Friendly Societies in 1803, 3799. 
average of 1813, 14, 15, - 7923 

Number of persons relieved, on an average of 18138, 

It was after. 

on 
support of. 
Ie 

1-34th for militia < 
—total expended, in pendent af 
poor, is Jd.—-13 in 

cieties. . saat wD ail 1a lwtt bial 

In the hilly. district enclosed by sk. 
Rumney, which once formed a little ty u 
which is said to have been left, undisturbed | 
mans, Saxons, and Normans, the customs and ma 
of ancient Britain are preserved more pure than. in any 
other part of Wales. The following are the results of 
the last returns to Parliament respecting. the, 
tion of this county, 1d ariatenen oe t ctLeseri 

Population in the year 1700 i a ysenht 
1750 . Vw iesog> 
i801 i ~ 4 947,100 
1811 aH eo 2 G2,127% > 

One baptism to 47 persons ; one burial to 64 per- 
sons; and one marriage to 153 persons ; the last is a 
very small proportion, the average of England bein, 
one marriage to 120 persons, _ total number 
baptisms, from 1801 to 1810, both inclusive, was 11,834; 
of burials, 8832 ; and of marriages, 4058. The small 
number of burials and marriages, ‘compared to the po- 
pulation, and the low ion of baptisms to maa 
riages, are very ing ; icular 2 : riage striking ; particular Goby mas 

Ly ce, to th we ish ster 7 

nace to tae hee 
. 5 tar oma in 1811, =! yn bbe 
- ‘amilie s occupying them, my] 2,6 ws axrnertizs it? 

’. Houses building : - 158. net 
uninhabited, rela asthe ase 

‘Families employed in agriculture, 5815 
—— in trade, - 7 4812 
All others, - . -  1916— us $ 
Males, - ~ - 30,987 ; 
Females, - - - 31,140 — 

‘Total in 1811, 62,127 bpd 

Population in 1801 -  . = 47,100 
ee 

Increase since 1801, 15,027 

See Coxe’s Picture of Monmouthshire. Warner’s Walks 
in Wales. Evans's Tour in South Wales, Beauties of 
England and Wales, vol. ii. _(w. s.) + oe 
MONMOUTH, the town of Monmouthshire, 

in the hundred of Skenfreth, lies in an angle between 
the Wye and the Mynnow. It is a borough and cor- 
porate town, governed by a mayor, two bailiffs, and 
common councilmen. It returns one member to Parm 
liament; in conjunction with the inhabitants of New« 
pert and Usk. This privilege was conferred on it by 

enry VIII. It is accommodated with four bridges ; 
one across,the Wye, on the road to Gloucester; two 
over the Mynnow, and one over the T: 5 The 
streets, which are in the form of the letter H, are in 
some parts broad and convenient, but in other places 
narrow and irregular, The castle, once a place of great 
strength, and celebrated for having been the birth= 
place of Henry V., who. bore the name of Henry of 
Monmouth, is now almost entirely in ruins. It 
on. the rise of an eminence, on the banks of the 
now. The east end of the church is much ired as 
a fine specimen of Gothic architecture, The county 
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Monochord, gaol, on Howard's plan, combines strength, utility, and the of his youthful. mind were nurtured) and Monro, 
..Monre, comfort. Tihe walks inthe vicinity are very pleasant developed. by,the combined assistance of his excellent Alexander, 
Alexander, and the town itself are frequently envel- father and the other distinguished practitioners in Edin- primus. 
_— in exhalations, occasioned ly from its low —w 

jituation, and the vicinity of the rivers. Monmouth ceca agar pred ea maa aR a 
carries om a considerable trade with Bristol, by means _ ship, together with the usual studies in Edinburgh, he 
ape paso It has three fairs, at which a large num- went to London in the year 1717, for the f 
of cattle, horses, and pigs, are sold ; and also attending the lectures on imental philosophy by 

a large quantity of Its market is well supplied Professors Hawksbee and Whiston, the 
with all sorts of provisions. » In 1801, it contained 667 cal demonstrations by the illustrious Cheselden. It 
houses, and $345 inhabitants. In 1811,its population appears, from the second edition of Mr. Cheselden’s 
was as follows: works, in 1726, Lee aia “ — of “wer a 2 

inhabited ; - 5 communications, he improved almost 
Foothos tebietig tess; . 4 é = every part of his anatomy. In London he was sup- 
Houses building, ° - : 4 rab t opportunities for dissection, in which 

> — ; . acquired a dexterity and accuracy that laid the 
Fenced hepinlom, - oe ior pee eer mg Err em re 

. pup eselden were encouraged, by being allowed 
; SET achiral "Lp ae the use of his theatre, to form a aociety for mutns! in 

Females, e ¢ 7 e 1873. struction, tee went ad Se RE e concern« 
, — ing the structure and uses the differen t organs of the 

Total, 3503 (w-8-). body, on which occasions Monro frequently act« 

ifies properly any musical instrument which has dour with which he pursued dissection in London ens 
‘one chord or string, but is ied also to an in- dangered his lifeby an attack arising from inoculation 

eee hae pnt ed sere oras for pre hare te ea ee tem Saneae 
measuring tically i proportions anatomical preparations, whi sent to his 
of sounds. A Dr, Wallis, on the division of father, by whom they were deposited in the museum of 
the earth pg oH found in the Philosophical curiosities at Surgeons’ Hall; and their great excellence 
Tivetitaais tee VOOR, Web: f: 90: ' induced Mr. Adam Drummond to promise his father, 
“ALEXANDER MONRO, M.D. the son of Mr, that if the future attainments of his son corresponded 

John Monro, was born at London on the 19th Septem, primp! ea! sera iene Weeden eda ra ee 
ber 1697, and descended, by his father, from the fami. of his studies, resign the anatomical chair in his favour. 

of _ In 1718, he attended the hospitals in Paris, and the 
onro, the younger son of lectures of Chomel on botany and chemistry, of Gre- 

in the army on midwifery, Cessau pm, part ee 
King Charles at the battle of Worcester, and after- ; on anatomy. He perf under the su- 

wards one of the principal clerks of the Court of Ses. perintendance of M. Thibaut, the different operations 
sion, for some years as a military surgeon of surgery, and was particularly attentive to morbid 

dissections. 
about the commencement of the last century, he —_ In the autumn of the same year he repaired to Ley- 

himself at Edinburgh, where his enlarged den, and became a pupil of the illustrious Boerhaave, 
knowledge, unreniitting attention, and agreeable man- who, having himself twenty-six years before derived 
ners, soon introduced him to an extensive practice. much instraction and assistance in medical inquiries 
Migpacdni tina petanical enpiguness iid on pre. from Dr. Piteairn, was enabled to return it with ins 

to the of anonly son, terest to this future ornament of Scotland, and dis~- 
whose early inclination to the stady of medicine con- tinguished improver of anatomical and surgical science. 
tributed to strengthen the desire he had felt to He carefully attended the lectures of Professor Boer- 
pe pet ona ep wmeree gh. haave on chemistry, on the theory and practice of me- 

, Monro, after receiving an excellent classicaland icine, as well as his clinical lectures in the hospital. 
education, and completing the usual The study of comparative anatomy was also cultivated 

course of academical studies, was bound an apprentice hi-tech vantages to some of 
to his father, who him books necessary for his students. 
private and a chemical for the pur- The frequent ities afforded our young stu- 

of at home the dent of conversing with this eminent physician, in con. 
Dr. C in illustration of his lectures on ches sequence of i t and novel 

. 
on q 

mistry. He was entrusted with the sick pensioners cases from Scotland, convinced Dr. Boerhaave of the 
en Os ee Roe on ree superior attainments and abilities of his pupil. His 

ician surgeons to attend many of races rest of the physicians ering application and study were clear ed 
their pati Svan were sMbced With vare naal digo tn: wamndius’ aGienteh (at lechane- kids he 
ous He accurately examined thepharmaceutical wrote. 

exhibited by Mr. Preston ; and availed — This account of the labours by which the active mind 
of the means afforded by Messrs. Elliot; Drum. of so great'a benefactor’ of his country was: to 

mond and M‘Gill, the Professors of anatomy, for ob- stamp its own character on the rising generation of ana~ 
serving the few occasional dissections which occurred tomists and physicians, must convince the most incon- 
in Edinburgh. The medical world, therefore, is much ' siderate that no lasting attainments can be secured with. 
indebted for the valuable fruits produced by the sub- out enlightened instruction, close application, and’ pa». 
sequent labours of Mr. Monro, to the care with whichitient investi gation . 
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Monro, His own observation and experience fully con- 

Alexander, yinced him that dissection is the only method by 
primus. which a correct system of the different branches of me. 

preecit one, whose foundation was laid in 1738 M 
e of the principal rooms, particularly that for ope- 4 

rations, were constructed according to a plan of the pro- 
fessor. ration of all classes of dical and surgical knowledge can be formed or improv- 

ed. He also endeavoured, by maintaining and nou- 
rishing his favourite science from the common stock 
of natural philosophy, to promote its growth and vi- 

Empiricism was thus prevented from continu- 
ing to maintain its influence, and truth enabled to ac- 
quire that ascendancy which it is entitled to claim. 

Impressed with such views, young Monro, for he 
was then only twenty-two years of age, returned to 
Edinburgh in 1719, and succeeded the following year 
to the anatomical chair; on the resignation of Messrs. 
Drummond and M‘Gill, at that time professors and 
demonstrators to the College of Surgeons, who thus 
testified the high opinion which they entertained of 
his qualifications, and fulfilled the promise made to his 
father, Soon after his appointment, he was induced 
to deliver a course of lectures on anatomy, and to illus+ 
trate them by his own preparations, made under the 
tuition of Cheselden and others. 

The following fact affords a striking proof of his 
great abilities and self-possession as a public speak- 
er. The unexpected presence of a large and respect- 
able assembly, among whom were the presidents and 
Fellows of the College of Physicians and Surgeons, 
who attended the first lecture at the request of his fa- 
ther, not only disconcerted the professor, but deprived 
him of the recollection of what he had committed to me- 
mory. With a view to recal his scattered thoughts, 
he began to shew some of his anatomical preparations, 
and determined at last to adopt such language as an 
intimate and extensive acquaintance with the subject 
might suggest. His great success on this occasion in- 
duced him to adhere during the long course of forty 
ears to the same plan, and few lecturers ever surpassed 
em in ease, elegance, and perspicuity of language. 

Provost Drummond, a magistrate of a truly liberal 
and comprehensive mind, afforded young Monro every 
assistance by means of his influence with the Town 
Council, and sanctioned the plan of teaching which 
he had adopted by frequent attendance on his lectures. 

The anatomical school of Edinburgh established on 
such a firm foundation, and conducted by so able a pro- 
fessor, soon rivalled the university of Leyden itself, which 
had acquired the greatest celebrity from the exertions of 
the distinguished Boerhaave. Mr. Monro added much 
to the riches of Edinburgh, ‘since his lectures were. at- 
tended by 3850 students, who must have spent, on 
the most moderate calculation, the sum of £192,500. 
This fact affords the strongest proof of the uncom- 
mon success of his lectures, which were conducted in 
the following manner. After giving a view of the 
history of the science, examining the structure of the 
bones. and the different parts of the body in a state of 
health, as well as the analogous ,organs of the inferior 
animals, he illustrated the whole by reasonings calcu- 
lated to point out the nature and character of the 
healthy functions, which he applied to the elucidation 
of disease and the improvement of surgery. 

‘An hospital was still wanting, where the intimate 
connection between anatomy, surgery, and medicine, 
might be shewn, and his father used every exertion 
to complete a plan on which the. prosperity of the 
rising school depended. Mr. Monro himself also wrote a 
pamphlet, pointing out its advantages. The sum of 
£2000 was, after some time, collected, and a temporary 
hospital erected in 1729, which was superseded by the 

By the mutual 
citizens, this useful building, which is capable of hold 
ing nearly 300 patients, and open for the reception of 
the sick of all nations, was com in a shorter 
time than could have been ‘ 

Provost Drummond was appointed by the first contri« 
butors to superintend, in conjunction with Mr. Monro, 
the erection of the hospital. In this spacious building the 
pupils of our professor learned to adopt humane and feel« 
ing manners towards their patients, while they were ine 
structed in the best mode of curing diseases. He never 
absented himself from any dissection ; and in all instan« 
ces of death. whether from accident or disease, he not 
only pointed out to the students the difference between 
the healthy and morbid appearance of the various or« 
gans, but carefully explained thé practice which hadbeen 
adopted. The intimate acquaintance which he | 
sessed of anatomy, and his knowledge of a vast variety 
of cases, enabled him to perform surgical operations 
with success, and gavehim great superiority asa con- 
sulting physician and surgeon. He manifested his. 
deep sense of the utility of clinical lectures, by con 
tinuing them with unwearied industry after, that dis« 
ease had begun which terminated his useful career, _. 

Mr. Monro assisted in establishing a society of phy-. 
sicians and surgeons, and six volumes of medical es<. 
says and observations were published by him as secre=. 
tary, which he considered to be the best means of ine 
creasing the knowledge of medicine ; and when, at the 
recommendation of Colin Maclaurin, the society, was 
enlarged by the admission of Blooper as members, 
he contributed several valuable papers to the two vo 
lumes which were published during his life by the 
Philosophical Society, under the title of Physical and | 
Literary Essays. een 

His conduct to Dr. Martin, private lecturer on ana« 
tomy at Edinburgh, exhibits a liberality of sentiment 
deserving of imitation, since he acted toward him with 
the greatest kindness while living, and undertook to_ 
superintend the publication of his works on anatomy 
after his death. oN 

Dr. Monro has rarely been s as aman of 
business, and he obtained great influence over his fel-. 
low citizens by his extemporaneous uence.. He. 
was a director of the nk of Scotuang, a suseice of the. 
eace, a commissioner of the s, and a manager | 

of many public charities, and fulfilled the various duties 
which such situations require with great regularity and _ 
honour. 7 

He was a steady supporter of civil liberty,—firm-_ 
ly attached to fs toe of Hanover, and manifested _ 
great attention and humanity to the wounded officers 
and soldiers who fell at Prestonpans. He evinced great — 
compassion and henevolence to the rebels, not only by 
procuring pardon for them, but by cheerfully affording . 
rofessional aid, which was of great use to those who 
had suffered in the army of the Pretender. His friend~ 
ship with Colin Maclaurin, the friend and commen- 
tator of Newton, who was appointed professor in the 
ear 1725, when Dr. Monro Niyecadd his first lecture 

in the University, affords a strong testimony of the es« 
teem and affection in which he was held by his inti- 
mate acquaintance. ‘\; 

Mr. Monro’s influence asa teacher was much increased 
by the exterior graces of a well-formed. PRE and 
gentle manners, which were combined with an amiable 
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Monro, disposition, and the ennobling dignity ofa comprehen- and Isabella M‘Donald, second ter of Sir Donald Monro, 
Aleander, sive and liberal mind. It was Nga object to _M‘Donald of M‘Donald, in the Isle of Sky, Baronet, was Alexander, 
 sowndnee professional duties with a spirit of true phi- born at Edinburgh on the 20th of March 1733, Heac- *¢u"dus- 
a , endeavouring to make his own i uired the first rudiments of classical literature under Mr. 

by an affectionate conduct, and his charitable 
ep Nee A Senet He pe nee 

tion of his sons, instructed 
ences himself, and treated them with all 

and Christian resignation, and 
on the 10th of July 

pearances, Ei ont the and divisions of the bones, he points out 

i wetee by enumerating the purposes which 

a part of the medical profession is fully entitled to 
claim. Pony nape pl on inoculation in, Scotland 
ten at sixty-eight, evinces with what eager- 
ett henoeianahtn taciatniongrenmants in medicine, 
and to check the progress of prejudices injurious to 
the health, the comfort, and the lives of his fellow-men. 
See Life of Dr. Monro, Primus, to his Works; 

Dr. Duncan's Account of his Life ; Bowers’ History of 
the Universitipof Edinburgh, vol. ii. p. 166—188 ; Dr. 

's Preface to a Series of Engravings, representing 
the Bones, by Edward Mitchell, Engraver, Edinburgh ; 
and The Medical School f Edinburgh. 
ALEXANDER MONRO, ‘Secundus,M.D. the oung- 

est of the three sons of Dr, Alexander Monro, Prins, 

phi- minute know 

undell, a distinguished teacher in Edinburgh, whose 
kindness and exertions were remembered by his 

teful scholars. His father, from a deep conviction 
an intimate acquaintance with the principles of ma- 

thematical, physical, and ethical ps he is the best 
ion for medical inquiries, placed him under the 

tuition of his bosom friend, Colin Maclaurin, the Pros 
fessor of Mathematics, Dr. Stewart, and Sir John Prin« 
le. He did not eommence the study of medicine un- 
= his father before he had attained his eighteenth 
year, when an enthusiastic diligence and ardour soon 
made him a useful assistant in the dissecting room. It 
was here, like Cheselden, Haller, and Albinus, that he 
obtained an accurate acquaintance with the structure 
and functions of the human body by constant dissection, 
the only sure basis on which smetincal and surgical im- 
provements can be founded. 
He studied the various branches of medicine under 

Professors Rutherford, Sinclair, and Alston, and pro- 
secuted his with such unremitting persever- 
ance, that in the year 1753, at the age of twenty, he 
assisted his father in his anatomical lectures*. He gra- 
duated in 1755, when his inau dissertation, De 
Testibus et Semine in variis Animalibus, displayed a 

ledge of the physiology of these organs, 
and of the lymphatic system, whisk be ebceaa inves- 
tigated with so much success. His superiority as a 
demonstrator and lecturer, induced the patrons of the 
University, in consequence of a petition from the fa- 
ther, to appoint him Professor of Anatomy and Sur- 
gery, on 12th July 1755, and in the twenty-second 
year of his age. : 

Dr. Monro, Primus, manifested great solicitude in 
procuring testimonials not only from the different pro- 
essors, but also from such students as attended the de- 
monstrations of young Monro, with a view to satisfy the 
patrons in the most effectual manner of his son’s dili- 
gence and talents. 

When Dr. Monro applied on this occasion to the 
Town Council, and presented the testimonials of his 
son’s character and abilities, Mr. Stuart, son-in-law of 
the former professor of anatomy Mr. Drummond, and 
senior magistrate during the absence of Provost Drum- 
mond, at that time in don, told him “ he had no 
need or wish to inspect them. Tell me,” said Mr. Stuart, 
** your own sentiments of him, for I am sure every one 
will trust you rather than any other person.” ‘As 
‘ou refer tome then,” observed the Professor, “‘you may 
lieve me when I say, that if the world gives me cre- 

dit for any ability or effect in promoting the character 
and usefulness of the University, I think more highly 
of him than they can think of me.” He seems also to 
have been induced, by an anxiety for the prosperity of 
the College, to select as a professor the younger son in 

erence to the elder, from a conviction that the na- 
tural and acquired attainments of the former were bet- 
ter calcu to maintain the honour of the University 
than those of the latter. 

Dr. Monro, Primus, being yet in the vigour of life, 
and an enthusiastic teacher of anatomy, sent his son to 
prosecute his studies under the most eminent professors 
at London, Paris, Berlin, and den. Whilst the 
pupil of the celebrated Profe-sor Meckel at Berlin, he 
resided in his family, and thus enjoyed all the adyan- 
tages of public and private instruction. Jn 1758, Dr. 

* Dr. Monro, Primus, graduated after his Son. 
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onro, Monro published at the same place his Essay de Ve- 

Alexander, nis Lymphaticis Valvulosis, for the pu of prov- 
secundus. ing more at large than in his ‘Thesis, that the val- 

lymphatics are one general ‘system of absor- 
bents. fy e first preparation of his" Aconiutie Nerve, 
and the most minute ramifications of the lacteals, were 
made by him oe his residence with Dr. Meckel. 

He remained only a short time at Leyden, as Al- 
binus, whose lectures he wished to attend, was con- 
fined with disease, This university, only 20 years 
before, had been justly considered the luminary of the 
medical world, but its splendour was eclipsed by the 
removal of the celebrated Albinus, Professor of Anato- 
my, and by the neglect of the patrons of the university 
to secure lecturers of distinguished ardour ‘and intelli- 
ence. The genius and fame of Meckel had raised 
erlin to the honourable rank which Leyden so recent- 

ly possessed, and brought students from every quarter 
of the globe to enrich that capital with science and 
wealth. 

Dr. Monro returned to Edinburgh in the summer 
of 1758, where he was admitted a licentiate of the Ed- 
inburgh Royal College of Physicians on the 2d May, 
and elected a fellow on the Ist May 1759. He also 
succeeded his father as secretary to the Philosophi- 
cal Society. In the autumn of 1758, he commen- 
ced his lectures as colleague with his father, and 
combined in his own person the knowledge of some 
of the most celebrated anatomical professors of the 
last century, Cheselden, Boerhaave, Monro, and Mec- 
kel. We need not be surprised to find the fame 
of the University of Edinburgh constantly increas- 
ing under a lecturer enriched with the treasures of. 
such eminent anatomists, directed by the constant 
instruction and superintendence of his own parent, 
and whose ardent enthusiasm was regulated by the 
dictates of a comprehensive judgment, and acute dis« 
crimination. His course of anatomical lectures was 
arranged nearly according to the same connected and 
orderly plan with that of Monro, primus, who con- 
tinned to witness during the space of nine years the 
uncommon success of his son in the advancement of 
that instruction which he had begun. The demon- 
strations of our professor were conducted with a sim- 
plicity, accuracy, and distinctness, which never failed 
to instruct and delight his students, and few men sur- 
passed him in exciting a taste for that branch of science 
which he so ably communicated. “The number of pu- 
pils who attended his lectures was 14,000, averaging 
nearly 350annually. If with Dr, Monro, primus, we 
calculate the expense of each student at’L.50 per an- 
num, the riches introduced into Edinburgh’by the lec- 
tures of his son would amount to L.700,000, and these 
two distinguished individuals may be considered as 
having added L.892,500 to the improvement of Edin-~ 
burgh and its inhabitants. 

A controversy was maintained with great warmth ‘be- 
twixt Dr. William Hunter of London, and Dr. Monro, 
on the subject of their respective claims to the disco- 
very of the use of the lymphatics, which contributed 
to make both examine this part of anatomy with greater 
minuteness ; and to their riyalship we are indebted for 
the intimate knowledge of that beautiful system of ves- 
sels by which their office as absorbents is established 
with a certainty and clearness that remove all doubt. 

The following statement by Dr. William Hunter, in 
his treatise on Aneurism, in the 6th volume of 7'he Lon- 
don Medical Observations and Enquiries, affords a striking 
proof that he did not suppose the solid parts of the body 

of the bone, as ‘we see in stones ‘of unequal texture, 
that have been’ washed by a sing, or a stream 
Se wut Bea De Winterton ene 
Absorbentibus, 1781, who givesa fall 4 
Monro’s opinion respecting the tion of ‘solids. 

Dr. Monro’s lectures are univ ly acknowledged to 
have been the fullest course of anatomy, physiology, pa- 
thology and surgery ever delivered. Dr Williare un- 
ter was'sur by none as'a demonstrator or lecturer, 
but he paid too little attention to physiology, and on 
this aceount 'Dr. Monro, who for 40 years per- 
formed the arduous duties of the anatomical chair 
without an assistant, is’ entitled to greater praise than 

He delivered is lectures until the 
Professor of Ana- 

his powerful tiva). 
year 1800, when his son, the 
tomy, who had been conjoined with him in 1798, 1 
to assist him. He continued, however, his surgical 
course until the year 1807, and delivered the intro- 
‘ductory leeture for the session 1808-9, when he was 76 
years old. 

By a happy union of anatomical and medical know- 
ledge, Dr. Monro was distinguished as a consulting sur- 
geon, and displayed uncommon acuteness, co A 
and humanity in ‘the direction Ps pete ‘and in 
surgery, to make use of the words of a very competent 
judge, Mr. B. Bell, “his improvements were numerous 
and important.” basa I! Aes alien oe 

Dr. Monro ‘commenced ‘the ‘practice of ‘a physician 
on his return from ‘the continent ; and “his il and 
success have seldom ‘been equalled by any p ‘ x 
in this city. For the attainment of'so‘ high an ‘honour, 
he was indebted in no small dégree to ‘the habit’ of 
keeping a regular account of every'case which carie 
under his care, hs Bos fier emnn of such notes and 
observations as his geod sense and’ rate judgment 
supplied. His: great obheck? wad tb abe odtome 
simple and powerful remedies, whose efficacy ‘was 
sanctioned by just reasoning, or extensive experience. 
With a mind uninflueneed'by the dogmas of 1 
sects or parties, he was always’ red ‘to a ‘such 
new modes of practice as bis increasing knowledge ap. . 
proved; and to accommodate ‘his prese ns eit 
various changes of diseases, which’ habits of accurate 
observation enabled ‘him to discern. © Few ‘practition= 
ers were more alive to ‘the condition ‘of ‘a patient 
than our distinguished ‘physician, who inv 
their complaints with (a ecaution and 
shewed deep ‘interest in the afflictions of ‘the ‘sufferer. 
This conduct inspired a confidence ‘in “his: attentive 
kindness, which frequently promoted ‘the'reeovery of 
those entrusted to his cares) 6 Oe et 

or controversies about difficult or disputed 
shewed no credulity as to'the virtues of. in 
medies, nor did he- arrogate to'himself any su 
skill by boasting of his own ‘success, but was always 
prepared to propose or adopt such active remedies as 
promised to be of essential benefit in difficult eases. 

The celebrity of our Professor ded his fame 
throughout Europe, and he was admi ‘a member of 
the royal academies of Paris, Madrid, in, Moscow, 
&e. ' 

His favourite amusement was horticulture, which he 
parva’ with much pleasure during the greatest part 

is life. ¥ od S03 ; 



’ MON =. 657 | MON 
fomro, Our Professor,in the. midst of his other numerous la- His pathological. and surgical observations in this Mons,.-- 
ag 4 lect to attend to his duties assecretary work are extremely vitae, and point out the com- i” 
undus. of the Society, whose essays he continued munication between the lateral ventricles of the Montaigne. 

ing the flourishing period when Lord 

uence. of the of Robertson and 
essor D: iety was incor- 

by. charter in the 1782 into the Royal 
of Edinburgh,‘and Dr. Monro resigned the of- 

fice of secretary: he still, however, conti an active 
and useful member, and enriched their. transactions 

excellent. communications on animal elec- 

insertion of muscular 
Dr. Monro was not so tall.as his father, but had the 

compe apniein seins of SmDenTCe, and manifested 

father. friend, and landlord listinguished 

for affection, tenderness, kindness, and . In 
tenia dereeehentieetnend pete ee 
reatione tion, pleasing in his manners, and iating in 

in the 85th year of his age. Under long confinement, 
Sewing? and the prospect of greater af- 

and resignation were most exem- 
and with thankfulness for past 

he ed a humble confidence in the mer- 
of his ings were inflicted. 

brain, the seat of the water in Hydrencephalus ; and 
that the changes in the texture of the brain are proved 
to be the result of absorption. In his treatise on 

of the Eye, he has described the muscular structure of 
the iris, the nature and course of the retina, con. 
cerning which Morgagni, Winslow, Haller, and his fa- 
ther, different opinions, and has endeavoured to 
establish by experiments, that the oblique muscles of 
the eye- and the orbicular muscle of the eye. 
lids, are the means by which the eye is adapted to ob- 
jects at different distances. In his Treatise on the Ear, 

has published the most full and accurate- descrip- 
tion of the human cochlea,—of the smaller branches .of 
por pe distributed ages Byabhesba ay peg gee 

many new ages ear e 
Benita tortoise, and angel fish, In 1788 he 
published a work on the Bursa Mucose, which adds 
to his character as a good anatomist, and profound pa- 

Such were the lives of the two Monros, who contri- 
buted to extend the boundaries of medical science by 
romoting the advancement of valuable discovery and 

improyement—to divide at first the honour of medical 
and Edinburgh,—and finally, 

to raise the is of Scotland to the highest cele« 
ity as a school of medicine. 
See An Account of the Life, Writings, and Character 

of the late Dr, Alexander Monro, secundus, by Dr. Duns 
can, Senior. 

MONS ( Monres aes ghey ny town in the kinge 

i , Hai is situa lyon a hill, up: 
pm th ah Trouide, which traverses it. . The = 
is well built, and contains several 

tions are, the Hotel, say aeatpe Pe building, with 
a fine steeple, erectedin 1716, ted in a square; 
the Government house, situated in a market 

well built, The, great church is.a fine building, the 
side altar and chapel being formed of pure marble. 
That of St. Elizabeth occupies the.site of an ancient 
castle demolished in 1618, and said to have been erect~ 
ed by Julius Cesar. The town is by an 

and earthen.mound and ditches; and, since 1818, its fortie 
manufactures. of fications have been increased. The. 

Mons are, woollen, cotton, linen, and lace. _ It possess 
es also iron foundries, and works for salt, pottery, oil, 
and soap, which, from its command of coal, and its 
communication with mage by the —< aiieten res 
it carries on to great advantage. ] . 
East Long. 3° 57’ 15” ; and North Lat. 50° 27’ 2”. . 
MONSOONS. See Winp. 
MONSTER. See Puysionoey. 
MONTAIGNE (Michel de) a.celebrated French 

writer, was born at the Chateau de Montaigne, near 
Bergerac, the Dordogne, 
ary, 1588. He wasithe third son of Pierre E. quem, @ 
man of rank and probity, who appears to have dis« 
charged the duties with linary care. 
Young Mi was awakened every morning by soft 
music, lent sade excitation might injure his health ; 

0 
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cacy which frequently deforms these Essays ; and as Mo 
Montaigne, by an abundant store of bold ideas, and a 
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Montaigne. and a German domestic, unacquainted with the French 
“—_~" language, taught him to express his first ideas in La- 

tin. At the age of six years, he was sent to the Col- 
lege of Bourdeaux, then conducted by the most cele- 
brated preceptors in France, one of whom was our 
distinguished countryman, George Buchanan Mon- 
taigne’s knowledge of Latin, acquired in a manner so 
uncommon, was here of some avail tohim ; and though 
We miay be allowed to doubt his assertion, that the 
mnasters ‘ were afraid to accost him,’ the instructions 
of his nurse must have materially contributed to form 
that minute and extensive acquaintance with classical 
literature, and that strong tinge of Latinity, for which 
his writings are so remarkable. 

After seven years occupied in such studies, Mon- 
faigne, with the view of becoming a lawyer, engaged 
in the requisite course of preparation ; but his love of 
jurisprudence, and his progress in that science, appear 
to have been equally small. The Parliament of Bour- 
deaux seldom witnessed his official exertions ; and after 
his elder brother’s death, from the stroke of a tennis- 
ball, he gladly exchanged the advocate’s gown for the 
sword of a country gentleman. A short time after 
1560, he married Francoise, daughter of a celebrated 
pleader, Joseph de la’ Chassagne ; and, possessing the 
Chateau de Montaigne, which his father bequeathed 
to him in 1569, enjoying a competent fortune and do- 
mestic happiness, he had full leisure to combine rural 
and intellectual employment, in the most suitable pro- 
portion. Study seems, however, to have attracted 
nearly all his attention; riding afforded a healthful 
and favourite exercise; he lived remote from the 
political quarrels which, at that period, distracted his 
country ; and few avocations enticed him from reading, 
‘or committing to paper such reflections as that reading 
excited, in whatever order they occurred,- Before the 
decease of his father, Montaigne had translated the 
Natural Theology of Raymond de Sebonde ; and, in 
1571, he superintended the posthumous publication of 
his friend, the Sieur de la Boétie’s works. He did not 
appear in the character of an original author, till 1580, 
when the fruit of his meditations was published under 
the title of Essays, at Bourdeaux. Eight years after- 
wards, in a new edition prepared under his eye at 
Paris, the work was augmented by a third book, and 
many additions to the part already published. 

In this singular production, Montaigne completely 
fulfils the promise of’ ‘ painting himself in his natural 
and simple mood, without study or artifice? And 
though Sealiger might perhaps reasonably ask, “ What 
matters it whether Montaigne liked white wine or cla. 
ret ?”__a modern reader will not easily cavil at the pa- 
tient and good-natured, though exuberant, egotism, 
which ones back to our view ‘ the form and pressure’ 
of a time long past. The habits and humours, the 
mode of acting and thinking which characterized a 
‘Gascon gentleman in the sixteenth century, cannot fail 
to amuse an enquirer of the nineteeth ; while the faith- 
ful delineation of human feelings in all their strength 
and weakness, will serve as a mirror to every mind 
capable of self-examination. But if details, otherwise 
frivolous, are pardoned, because of the antique charm 
which is about them; no excuse or even apology of a 
satisfactory kind, can be devised for the gross indeli- 

deep insight into the principles of our common nature, 
deserves to be ranked high among the great men of his 
own original age, he also deserves the bad pre-eminence, 
in love at once of coarseness and obscenity. 

The desultory, careless mode, in which the ma- 
terials of the Essays are arranged, indicates a feature 
in the author’s character to which his style has likewise 
aresemblance, With him, more than with any other, 
words may be called the garment of thought; the ex- 
pression is frequently moulded to fit the idea, never the 
idea to fit the expression. The negligence, and occa« 
sional obscurity of his manner, are m an compen- 
sated by the warmth of an imagination, bestowing on 
his language a nervousness, and often a picturesque 
beauty, which we should in vain seek elsewhere. 

From the perusal of those Essays, it is natural to in- 
fer, that the author must have studied men, not only 
in the closet but the world.’ Accordingly, we find, that 
Montaigne had travelled over France, entertained the 
King in his chateau, and more than once visited the 
court, where Charles IX. gratified him by spontaneously 
bestowing the collar of the order of St. Michel. After 
the first publication of his Essays he did not long con- 
tinue stationary. In this case, however, the desire of 
viewing foreign countries was but secondary to that of 
freeing himself from a nephritic disorder which had 
afflicted him for several years, and which, having no 
faith in physicians, he sought to alleviate by the use of 
mineral waters. With this intention he left home in 
1581, and, attended by several of his friends, traversed 
Lorrain, Switzerland, Bavaria, and ltaly. From the 
baths of Plombiere, Baden, and Lucca, ke came to 
Rome, where, among other honours that awaited him, 
he received the freedom of the city, and soon after- 
wards received intelligence that his countrymen of 
Bourdeaux had elected him their mayor*. At the 
King’s command, he returned from Italy to undertake 
this office ; and his constituents signified their approba- 
tion of his conduct in it by continuing his appoint< 
ment for another two years. ESSN Y 

The remaining portion of Montaigne’s life was chiefs 
ly spent in revising-his Essays. It was disturbed by 
the tumults of the League, and finally by the ravages 
of the pestilence, which compelled him for a short pe< 
riod to leave his home. One of his last journeys was 
to Paris for the publication of his works; and during 
his return, he remained some days at Blois, to witness 
the proceedings of the States-General assembled there 
in 1588. He is said to have predicted to his friend; 
the famous de Thou, that Henry IV. would embrace 
the catholic religion, and restore peace to France. —_ 

But the use of mineral waters had not’ banished 
Montaigne’s hereditary distemper; and his constitu« 
tion, weakened by it, was unable to‘sustain the attack 
of an inflammation of the throat, which seized him in 
‘September, 1592. On the 17th ofthat month, the dis« 
order had deprived him of the use of speech ; but as 
his mental faculties remained unimpaired, he desired his 
wife, in writing, to send for certain of his neighbours, 
that he right bid them farewell. After the arrival of 
these persons, mass was said in his chamber. At the 
elevation of the host, Montaigne, with an effort, raised 

_ * About fifty years ago, a manuscript account of this journey was accidentally fonnd in the chateau which Montaigne inhabited. Be- 
ing ascertained to be his composition, it was published in 1774. But neither. the cutiosity attached to every thing which bears the name 
of Montaigne, nor the learned notes of M. uerlon, are sufficient to make us relish the 
work that seems never to have been at all intended for meeting general inspection. 

insignificant and often disgusting ‘contents of a 
a c 
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himself upon his bed, and, 
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ing his hands together, nature of his office placed him in cennection with the Montague. 

e had almost com- court; and the appearance of Lady Mary, who now =“ i that pious attitude. 

The character Menteigne inc soeely delineated in 
bis On contemplati is picture, we are 
po cae l find the en a stoic incongruously 

with the practice of an agioné and the 
car amt yet which during the flow of health 

property were 
, at an ad can sa 

are untainted Fg = a law-suit. 
have been abridged, translated and given 
in various The most valued edi- 

tion is that of London, SiSde bien the agra ex- 
pep | grr retained, and ably illustrated 

the notes of M. Coste. (r. c. 
MONTAGU, (Lapy Many Wortcey) the eldest 
ne. Evelyn Pierrepont, Earl, afterwards 

of Kingston, was born at Thorseby, in Notting- 
ears 

ry i ea even Leds ery ae i of i uca- 
i iaieheneh atinsh aaa so isi 
a genius seemed to deserve. In addition to the 
Te, meg te ily gained from the 
of her Viscount Newark, a copsiderble Know 

Burnet, Bishop of Salisbury, is said to have guided and 
encouraged her more advanced studies ; a Sranascrigt 

prelate. 
ing acquisitions, at that period so rare 

persons of her sex amd rank, the young lady con- 
oust incipally at Thorseby, or at Acton, near Lon- 

Int circles liveliness and 

daughter of the H = se Sakeey Me onourable Si on’ » seems to 
have been her most intimate associate ; ant thia early 
friendship gave rise to her acquaintance with a son of 
the same nobleman, Edward Wortley Montagu, to 
-whom, after two years, she waa exter dl married, on 
the 12th of A 1712. The valuable, though not 

i i of this gentleman, were | 
exercised in Parliament, where his graceful manner an 
knowledge of business secured him considerable influ- 
ence. At the 

= 
of Queen Anne in 1714, when Charles Montagu, who 
conveyed the intelligence of that event to ge I. 
had been raised from the dignity of baron, to that of 
eari, Halifax, and farther created first lord of the trea- 
‘sury, that nobleman did not overlook the services of 
his cousin Mr, Wortley, who soon obtained the a 
ment of commissioner in the same department. The 

‘process ; the successful experi 
‘the Colle 

6 visited a scene, attracted ory admiratior. 
er beauty and genius were praised, her conversation 

was ect by the highest ranks ofthe nobility, and a 
more honourable tribute was paid to her talents in the 
esteem which she obtained from Pope and Addison. 

The short-lived pleasures of such a scene had scarce- 
ly yet found time to lose their novelty, when Lady 
Wan was called to visit objects of a far more diversi« 
fied and striking nature. In the summer of 1716, Mr. 
Wortley resigned his situation at the Treasury-Board, in 
consequence of an appointment to occupy the of Sir 
Robert Sutton, Ambassador at Constantinople, who had 
been removed to Vienna, and directed to co-operate with 
his successor, in endeavouring to terminate the war be-« 
tween the Austrians and Turks, which at that time 

with extreme violence. In the month of August 
Mr. Wortley left England, and his lady did not hesi- 
tate to accompany him in a journey which, though te« 
dious, and not without hazard, promised to offer such a 
field for observation and great skill in 
modern languages, and considerable acquaintance with 
classical antiquities, rendered her well qualified to pro- 
fit by. After leaving Holland and Germany, the em-« 

continued two months at Adrianople. Sultan 
Achmed III., whom they found here, is said to have 
shewn a more frank disposition, and less solicitude 
about the Koran than usually ns with a Turkish 
prince, To this circumstance it is generally ascribed, 
that Lady Mary was enabled to augment her acquaint- 
ance with eastern manners, by an examination of the 
Haram, never before or since permitted to any Euro« 

The knowledge which she gathered 
habits and character of this le was minute, her 
mode of communicating it lively and entertaining. But 
Europe, in general, owes to her residence in Turkey a 
much more solid advantage than any such entertain- 
ment. Whilst passing the summer months at Belgrade, 
not far from the shore of the Bosphorus, Lady Mary 
had occasion to observe a custom practised by the pea- 
sants, which was said to them from the effects of 
ge “cd a dreadful - coo at es time, Kaiag am Pama 

. She examin e process of in ng, or, inocu~ 
lise, as it was afterwards called, petache 1 Terme of 
its efficacy, and with a courage for which humanity is 
deeply indebted, she consented to have the operation 
tried upon her son, at that time about three years old. 
Edward Wortley Montagu, afterwards so celebrated for 
his rambling eccentric character, sustained the experi- 
ment without hurt, in the month of March 1718. The 
event encouraged his mother to form the hope of esta- 
blishing a practice so salutary in her own country. It 
is well known that, after a lapse of some years, the 
zealous support which she bestowed on the attempts of 
Mr. Maitland, her physician, to introduce inoculation, 
on his return to England, was at length crowned with 
success. In 1721, government allowed five criminals 
to avoid the sentence of death by submitting to this 

Was sanctioned by 
of Physicians ; inoculation obtained the 

tronage of the Royal Family, and had finally triomphed 
over all opposition, when, eighty years afterwards, the 
more precious ery of Jenner promised entirely to 
extirpate the disorder, 

Lady Mary was not long detained from the society 
of her friends in England. Mr. Wortley’s conduct was 
approved of both by the Courts of St. James’s and Vien~ 

joyment, as 

respecting the 
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Montague. na ; but, owing to the exorbitant demands ‘of the lat 
—_—— ter, his negociations entirely failed. His letters of re~ 

cal, countersigned by Addison, are dated 21st Octo- 
ber, 1717 ; and on the following 5th of June, he and 
his family commenced their journey to Britain, where, 
after visiting Tunis, Genoa, Lyons, and Paris, they ar~ 
rived on the 30th of October, 1718. 

At the Court of George I., Lady Mary was received 
with increased distinction. The celebrity arising from 
her travels, the fund of new ideas acquired in the course 
of them, the graphical and spirited mode in which she 
described what she had seen, gave a new charm to her 
already fascinating conversation. She obtained’ parti- 
cular notice from the Princess of Wales, afterwards 
Queen Caroline, and by her brilliant acquirements ex- 
cited the praise or the envy of every competitor for 
such honours as the admiration of & court can bestow. 
The excellence of her sprightly conversation had al- 
ready been stamped by the approbation of Pope}; and 
at her return from Turkey, the poet appears to have 
manifested the continuance of that friendship which his 
lively, though rather affected, letters, had so warmly ex- 
pressed during her absence. He earnestly invited her 
to take up her residence at Twickenham, and had the 
ser of eae iitag f negociating a lease of Sir God- 
ey Kneller’s house for her reception. In this cele- 

brated village, Lady Mary could occasionally exchange 
the gaieties of fashionable life at London for the com- 
pany of those celebrated characters who frequented the 
society of Pope, and diversify the flatteries of Dr. 
Young and her second cousin Henry Fielding, by the 
conversation of Swift, Gay, and Arbuthnot. 

But the friendship of-wits is proverbially fragile. In 
the case of Pope and Lady Mary, its existence, render- 
ed precarious by the conflicting claims of a vanity, 
which on both sides sought gratification in the dan- 

rous province of satire, was shortened by political 
ostility. Dissatisfied with the quantity of praise which 

the world bestowed on Pope for correcting her produc- 
tions, and which the poet, it was thought, did not 
steadily enough refuse, Lady Mary had for some time 
emitted consulting him on such occasions; and this 
coldness was increased at the accession of George II. 
by her avowed partiality for Sir Robert Walpole, and 
her intimacy with Lord Hervey, which could not but 
offend a professed follower of Bolingbroke. The publi- 
cation of the Town Eclogues completed this alienation. 
Lady Mary had several years before submitted these 
oems to Pope’s inspection, and, as the satire or scan- 
1 they were supposed to contain, rendered them 

an object of general curiosity, copies were extensively 
circulated, and to print them became a fit speculation 
for the noted Edmund Curl. In spite of remon- 
‘strances and threats, the work came out under Pope’s 
name; and Lady Mary defrauded of praise, and sus- 
pecting collusion, not only renounced all intercourse 
with him, but displayed the resentment of forfeited 
friendship in bitter sarcasms, which were too faithfully 

ported.to the object of them. The irritable nature 
of Pope was little caleulated to brook such treatment. 
His opinion of Lady Mary, under the name of Sappho, 
expressed in his satires with more rancour than taste or 
wit, called forth from his victim, and her coadjutor, 
Lord Hervey, also stigmatised undér the name of Spo- 
rus, those “* verses addressed to the translator of the 
first Satire of the Second Book of Horace,” the pri- 
vate circulation of which produced a letter frum Pope 

- to his antagonists, disavowing any such intention as 
the one imputed to him. Much has been said of the 

-vocal statements about their a 

‘Beckett in 1763 ; and the curiosity whi 

malignity Uupthoeniey Pope in this attack; and of the | 
meanness with which he ted to recede from jit) 
Certainly the accusations brought’ against S ho are 
of a character suffici 2) blaek, and the author’s equi- 

l application seem to argue 
considerable weakness of mind : but if, without invess 
tigating how far such accusations might be founded on 
truth, we condemn the man who, ‘under the mask of a 
moralist, stoops to gratify his individual hatred, we are 
compelled at the same: time to admit, that his’ an’ 
nists a to have wanted the power rather ‘than the 
will, to be equally barbarous. It is matter of regret, 
that the friendship’ of fk Lady Mary was con= 
verted into enmity ; but the means adopted by theone 
party to satisfy that enmity were hardly less blameable 
than those adopted by the other. A’ fierce, dull, 
execration of Pope’s malice and deformity, is but’awk- 
wardly blended’ with censures’ of’ his’ ‘virulence and 
coarseness, sie My 
é The quarrel ae this poe ngpsn satirist 
isagreeable results for Lady Montagu. It no doubt 

contributed to spread ‘those "black reports about ‘her 
character and conduct, to which the many victinis of 
her sarcastic pleasantry were at all times wi list- 
ners. She still lived at court with the great and gay, 
sharing or directing their amusements; admired for the 
pungency of her wit, and'the sprightliness of her oc. 
casional verses, but her life seems not to have been 
happy. To other sources of solicitude, ‘ill health’ was 
at last added; and in 1739, with Mr. Wortley’s con. 
sent, she resolyed to fix her abode in Italy. © Passing 
through Venice, where much respect was shewn toher, 
she visited Rome and Naples, and after having spent 
several months at Chamberry and Avignon, she | 
‘settled at Brescia. From this city, she afterwards 
moved to Lover, on the northern shore of the Lake Iseo, 
for the ‘benefit of its mineral waters} where, svn | 

rchased and refitted an elegant house, she « 
er attention between reading and mon be Meng 

‘cerns of her vineyard. . With a small select socie- 
ty, she seems to have enjoyed more ‘contentment in 
this retired situation than her former habits would 
have led us to expect. About the year 1758, however, 
she exchanged her solitude for the amusements of Ve- 
nice, in which city she remained till 1761, the period 
of Mr. Wortley’s death. She then yielded to the soli- 
citations of her daughter, the Countess of Bute, and af- 
ter an absence of twenty-two years, she returned to 
England in the month of October. But her health had 
suffered much, and a gradual decline terminated in 
death, on the 21st of August, 1762. 

Overawed by Pope and ‘his associates, Gone et 
had ventured to publish nothing during her’ li 
The Town Eclogues, above alluded to, were printed 
under Pope’s name, and though his editors have conti- 
nued to assign the “ Basset Table,” with the ** Draw- 
ing Room,” to him, and the “ Toilet” to Gay, she 
seems, in fact, to have been the author of them all. Se- 
veral of her other poems had appeared in different col- 
lections, but it was without her permission, If we may 
judge, however, from an expression pe in writ- 
ing to her sister, the Countess of Mar, it would seem 
that Lady Mary contemplated the umous publica= 
tion of her letters ; and, towards the conclusion of her 
residence in Italy, she had actually transcribed that 
art of them which relates to Mr. Wortley’s embassy. 
Phe manuscript, entrusted to Mr. Lowden, a clergy- 
man at Rotterdam, was erie coger * printed by 

it had long 



excited imthe!world, was finally gratified by 
and letters im-180S...‘The.edi- 

the merits of Lady Montagu’s peer myo 
y 

with- 

But Lady ipal merit is to be sought for 
in her letters. . Those written the embassy were 
loudly applauded at first, and have since maintain- 
ed a conspicuous: 

elevated vodediee the fi im-thele 
class. the times and the circumstances of 

sete Atti HT dined lid tae i aei “3 + Tay F i H 
chevy «svi of wri and weeny, a 

was vo-estabiisned by Bonaparte in 1810, and si 
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the publi-. 

the finest plains in France. 

MON 
has four professors of divinity; The chief manufac. 
tures of the place are:silk stuffs, stockings, linens, serge, 
and woollen stuffs... From the. elevated public walk, 
called the. Falaise, there is a splendid view over one of 

distance of 30 and is terminated on one side 
by the sea, and. on. the other by the Pyrennees.. Po- 
pulation of the town 24,000, about of whom live 
within the walls, The position of the observatory is 
in East Long. 1° 20’ 45”, and North Lat. 44° 0 55”. 
MONT BLANC. See Branc. 
MONTESQUIEU, (Charles de Secondat, baron of’). 

and likewise of la Brede, was born at the mansion- 
house of the latter estate, near Bourdeaux, on the 18th 
of January, 1689. His father, at one time a soldier, 
had soon relinquished that. profession: and youn 
Montesquieu was early destined'to the bar, from whi 
his paternal gran and uncle had successively 
risen to the dignity of president 2 mortiur* in the par- 
liament. of their native province. His education; was 
carefully attended to; and the flattering presages of 
childhood, being in this case followed. by judicious 
management, were afterwards com ly verified. On 
the 24th of February 1714, he became an advocate in 
the parliament. of Bourdeaux ; and the office of presi- 
dent a mortier in that court was conianrs poaeme by 
the uncle already mentioned, on the 13th of July 171 
He also inherited the property of that relation, who 
had lost an only son. 
' The new president sustained the 
his predecessor had acquired. _ His shewed 
what opinion they entertained of his ad and in- 
ig by charging him oh the ett Se which 

dged it to make, inst the imposition 
ofi-niawe tat, uring the thority, of Louis XV. in 
1722. This delicate task he successfully accomplished. 

But the attainment of professional honour was not 
the chief object of Montesquieu’s ambition. Follow- 
pe aaa stinctive oes ius, pedi Mage hie 

uiring general ; vigorous 
minds louie an early period, to have conceived the 
Lohner which he afterwards so brilliantly 

in his writi Before the age of twenty, 
he studied, with hi views than those of a 
mere lawyer, the voluminous works which treat of 
Roman jurisprudence : his regular abstract of their con~ 
tents was probabl crea cherihing thee Esprit des 
Lois. Butthough ws ing the hope of fame, 
he felt noi to shew himself before the world. 
It was not 

tation which 

neation of oriental aia s d’Alembert, ** real 
or supposed, of the pri dullness of Asiatic 
love, is bet the of the author’s objects; it 

for his delicate 

which he fathoms, 
them.” The work was read and admired 
but some censures bestowed the conduct of Louis 
XIV. caused it to be with an evil eye at 
Court; and one or two sarcasms levelled at the Pope 
awakened the zeal of suchas were rigidly devout, or 
found it convenient to seem so. The author was in- 
dustriously represented as a man equally hostile to the 

4 © Vice President. .A mortier relates to the species of cap worn by that officer. 

e view extends to the. 
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interest of religion and the pees of society. Those ca- 
lumnies reached the ear of Cardinal de Fleury ; and 
when Montesquieu, sustained by the public opinion of 
his talents, applied for the place which M. Sacy’s death. 
had left vacant in the French academy, that learned 
body was made to understand, that his majesty would 
never give his consent to the writer of the Lettres 
Persanes; because, though his majesty “had not read 
the work, persons in whom he placed confidence had 
shewn him its poisonous tendency. Without feeling 
too much anxiety for literary distinction, Montesquieu 
perceived the fatal effect that such an accusation might 
»roduce upon his dearest interests. He waited upon 
leury, therefore, and signified, that although for par- 

ticular reasons he had not acknowledged the Letires 
‘Persanes, he was very far from wishing to disown that 
work, which appeared to contain nothing disgraceful 
to him, and which ought at least to be read before it 
was condemned. Struck by these remonstrances, the 
cardinal perused the work; the objections were re- 
moved; and France avoided the disgrace of* forcing 
this great man to depart, as he had threatened, and 
seek among foreigners, who invited him, the security 
and respect which his own country seemed little in- 
clined to grant*. The 24th of January 1728, is the 
date of his admission ; and the inaugural discourse 
pronounced by him on that occasion, appears to have 
been distinguished by that originality for which all his 
writings are remarkable. 

A short time before this event, Montesquieu had 
quitted his judicial charge. Full of the important 
ideas which had long occupied his attention, he de- 
termined to renounce every engagement which might 
obstruct the perfection and publication of them. To 
qualify himself for the arduous task of investigating 
and appreciating the different political or civil consti- 
tutions of ancient and modern times, he judged ‘it re- 
quisite to travel,—that, so far as possible, he might 
study the manners and character, the physical and 
moral condition of the European nations, by actual 
inspection. In pursuance of this object, he set out 
for Vienna, along with Lord Waldegrave, the English 
ambassador. From this city, after conversing with the 
celebrated Prince Eugene, and surveying all that 
seemed worthy of notice, he passed into Hungary, 
and afterwards to Italy, where he met with Lord 
Chesterfield, and travelled in his company to Venice. 
Here he found our noted countrymen John Law, still 
fostering magnificent projects, though reduced to gain 
a precarious livelihood by often risking his sole pos- 
session, a diamond, at’ the gaming table. Whilst exa- 
mining the singular institutions of this republic, and 
canvassing the subject with eager frankness in places 
of public resort, Montesquieu, being informed by a 
friend that the Government took offence at his proce- 
dure, was cautioned to withdraw, if he wished to avoid: 
a scrutiny which might be troublesome and perhaps 
dangerous. He instantly embarked for Fucina, where 
he arrived in safety, though not till, in his fear of being 
overtaken by some gondolas which appeared to aim at 
reaching the ship, he had-consigned his manuscript 

MONTESQUIEU. 
remarks to the waves t. He next visited Rome’; and. Montes 
having surveyed Switzerland and the united provinces, quiew. 
he repaired to this country in 1730. Newton and_ 
Locke were dead ; but the philosophical traveller found: 
men in England qualified to estimate his talents; re- 
spected and patronised by Queen Caroline, he enjoyed 
the intimacy of Pope, Bolingbroke, and many other 
eminent characters of that period. bitin) 

From England, Montesquieu returned to La Brede., 
The striking scenes which he had examined, and the 
distinguished persons with whom he had associated, 
could not but furnish matter of deep and extensive re-. 
fleetion to a mind so gifted. Perhaps his well known 
observation, that Germany is a country fit to travel in, 
Italy to sojourn, England to think, and: France to live 
in, exhibits rather more pointedness than truth ; but: 
the practical knowledge which he had acquired. re- 
specting men and governments, was- advantageously. 
applied in /his future productions. The first, in order 
of tibet is an Essay, Sur le causes de la Grandeur et de 
la Décadence des Romains, completed during the two. 
years of his seclusion at la Brede, and published in. 
1734. Bly bit 

In attempting to derive the deur and downfall 
of Rome, from the admitted principles of human na- 
ture, Montesquieu gave a new turn to such inyestiga~. 
tions. If some elements of a problem so complex have 
been omitted, and others rated too high or too low, the. 
work must be allowed to exhibit views of political so-. 
ciety, at all times specious, often equally just and pro-, 
found: the vivid pictures, the acute and. original. 
thoughts, with which it every where abounds, are to. 
be traced in many succeeding speculations. It deserves. 
praise also for He manly and liberal tone of feeling: 
that pervades it.. ‘ Yrbno 

But the chief basis of Montesquieu’s fame is the: 
Esprit des Lois, published in 1748, His profession had. 
led him to examine the subject of law with great mi~. 
nuteness ; and he appears, from an early period, to. 
have: aimed at discovering some <e which might. 
serve to connect the isolated facts of a science, the ex-. 
tent and confusion of which increased with his know- 
ledge of it. Hitherto, writers on jurisprudence had 
limited their views to the codes of particular-states, or 
to metaphysical discussions concerning the abstract 
rectitude of those codes. But the object of Montes-. 
— was different, and much more comprehensive, 
mbracing the various, and apparently capricious, sys~ 

tems of law, as they regard commerce, religion, or civil 
‘rights, in every country which travellers or historians, 
make known to us, he endeavours to. elicit. regularity, 
from. this chaos, and to derive the intention of 
legislator, or at least the utility of his law, from some 
circumstances in the natural or political. situation of 
those to whom it is addressed. The attempt, if not 
entirely successful, was arduous and vast: it was like- 
wise altogether new. The reading alone. which it 
presupposes, would have deterred a man of common 
ardour ; especially if, like the author, almost totally 
deprived of sight, he had been compelled to employ. 
the eyes of others, But although the Hspris des Lois 

% Voltaire represents this matter in another light. ** He (Montesquieu) adopted a skilful artifice to regain the minister's favour 5 in two 
or three he e prepared a new edition of his book, in which he retrenched or softened whatever might be condemned by a Cardinal and a 
minister. de Montesquieu himself carried the work to Fleury, no great teader, who examined a part of it: this air of confidence, 
supported by the zeal of some: persons in-authority, quieted the Cardinal, and Montesquieu gained admission to the Academy.” Ecri- 
vains du Sidcle de Louis XIV. § Montesquieu. 'The authenticity 
not altogether unexceptionable in the present case. 

of this statement, poner aan to rest solely on Voltaire’s evidence, 
D*Alembert’s account is generally prefe: ‘ ; 

+ In the Dictionnaire Biographique, this affair is said to have been a mere frolic, invented and executed by Lord Chesterfield, to con- 
vince Montesquieu of this error in maintaining thar French vivacity was preferable to English good sense. But his Lordship’s logic, us 
well as urbanity, must have left him, before he could make use of such an argument. ‘The statement seems to be ineredible. 



MONTESQUIEU. 
‘Mem: tank be regarded as & fall andl corect solution, iti 

at a theory ; and the labour of twenty 
mg edb) mln it, the enthusiasm required 

for sustaining an effort, were by no means mis- 
| " abundance of curious, and generally 

ic, information, with which the work is sprin- 
kled, renders it instructive even to a superficial reader ; 
while the vi and original ideas to be found in 
every nor ie, by an tine one, never fail to de- 
light astonish where they convince, and to improve 
even where the truth of them seems doubtful. The 
brilliant hints, correct or otherwise, which the author 
scatters round him with a liberal hand, have excited or 
assisted the speculations of others in almost every de- 
partment of political economy ; and Montesquieu is 
deservedly mentioned as a principal founder of that 
i t science. The merits of his work are farther 
cheese by his style, which, though emphatic and 

" perspicuous, rather than polished, abounds in elegant 
‘sarcasm, in vivid and happy turns of expression, which 

- remind us of his Montaigne. 
Among the defects of the Esprit de Lois, may be 

numbered its want of method, partly apparent, partly 
real. The transitions are universally rt a 
brevity sometimes degenerates into obscurity, and the 
smartness into affectation. Though the author's tone 
is always decided and positive, his statements and spe- 
culations are occasionally uncertain or erroneous: in 
particular, the effects attributed to climate (some of 

Taser econ poe og hatever Hiistoria,) are ly w 
blemishes the werk may have, it is entitled to the high 

ing the cause of justice and 

philosophy of its matter, 

Sorin as Sanne affected to ise it. 
served, that Sree have been 

oe am wt Eo aoe nek en T voice urope, i soon put criti- 

scencigasiempecnens tie tienda graver more nature. tor 
8 Te AT rey mg ego 

sn a tance for many years, 
it des Lois, in two 

phlets, with the charge of ism, and the weighitier, 
though contradictory one, of following the doctrines of 
—— The Defence which Montesquieu published, 

irable for its strain of polite irony, candour, and 
placid contempt, was entirely triam Indeed, 
abilities of a much lower order than his, would have 
sufficed to cover with ridicule the weak and i 
adversary who discovered the source of the Esprit des 
Lois in the Bull Unigenitus, and blamed his opponent 
pa igh at ig eg rsa 

i sin. It is to be wished, that Montesquieu had 
employed means as legitimate to counteract Dupin’s 

This ancedote is reported by M. Suard, who had it personally from Olivet. If Voltaire really used the epithet 
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criticism. His admirers would willingly forget, that Montes- 
when a copy of this work, now ready for circulation, 
fell into his hands, he carried it to the royal mistress, 
Madame Pompadour, and allowed her to inform Du- 
pin, that as the Esprit des Lois enjoyed her special fa« 
vour, all objections to it must be instantly suppressed. 

Some excuse fcr this part of Montesquieu’s condict 
een petes be found in the growing infirmity of his 

» which rendered him daily less capable of en- 
during the a ia —— ser fact, the 
epee lu y them, the effects of study, 
and the civilities of the great, who courted his coches 
with an eagerness which he felt would be fatal, had 
gradually undermined a constitution, at no time very 
robust. In the beginning of February 1755, he was 
seized with an inflammation of the lungs, which soon 
proved mortal. His last days were soothed by the 
sympathy of all ranks of men: and, though loaded 
with the most cruel pains, far from his family, and in- 
sulted by the officious visits of Father Routh (an Irish 
Jesuit, who afterwards forged a letter in his name), 
the peace and equality of soul which had marked the 
tenor of his life, did not forsake him at the close of it. 
He expired on the 10th of February, aged 66 years 
and a few days, 

The private character of Montesquieu appears to 
have been such as the perusal of his works might lead 
us to anticipate. Possessing that calm independence 
which secured him respect, he possessed also that mild- 
ness and benignity of character which displayed itself, 
in a cheerful temper, and obtained him universal love. 
He was distinguished by the readiness which he al« 
ways manifested to use his influence with the govern< 
ment, in behalf of ted men of letters: and strict 
recat frequently enabled him, without impairing © 

of his family, to mitigate the wants of the te ° 

A multitude of anecdotes attest the extent of his col« 
loquial powers. The number of nations and celebrated 
men w he had seen, the vigour of his mind, its 
boundless fertility in original and lively ideas, render. 
ed his conversation at once instructive and fascinating. 
It was curt, like his style, without bitterness or satire, 
yet a) of attic salt, to which his Gascon accent perhaps 

new charms. The frequent absence of mind, 
‘for which he was remarkable, never occurred in a se« 
rious or interesting discussion: it. was not affected ; 
and he constantly awoke from it by some brilliant sall 
fitted to revive the conversation. Though living wi 
the great, and formed to delight the most polished cir« 
clez, he could yet derive information and pleasure from 
the simplest objects, and felt at all times happy to ex- 

the splendid bustle of Paris for books and re« 
pose at La Brede. It must have been a striking specta« 
cle to see this teacher of philosophers, seated beneath 
an oak in his pleasure grounds, and in order to relax 
his mind from the stadies which he neyer carried to ex- 
cess, conversing gaily with a crowd of peasants in their 
own patois, adopting their views, investigating their 
genius, supremely happy if his influence could termi- 
nate their disputes, or solace their troubles. His touch- 
ing interview with the Marseillese artisan ; his delight 
on learning that this young man devoted every evening 
to ply as a boatman for the ransom of a father captive 
in ; his generous and delicate reward of such 

in question, it must 
ae Pe aan cere Senmnnny Ieee bat amen woke Bert te Late to the author of 
which, notwithstanding their mutual dislike, he pays a just and elegant tribute, discourse read at his admjssion into the Academy, 

quien. 
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affectionateness have been made tlie subject of a drama, 
entitled Le Bienfait Annonyme. 
Montesquieu, in 1715, had married Demoiselle Jeanne 

de Lartigne, whose father, Pierre de Lartigne, was 
Lieutenant-Colonel in the regiment of Mauléyrier.. She 
bore him two daughters anda son. The latter, Jean 
Baptiste de Secondat, less noted for his respectable ta- 
lents, than for the abstraction of his manners, wrote se+ 
veral tracts om commerce and natural his He fre- 
quently resided in London, where some of his works 
were published. He died at Bourdeaux in 1796, aged 
80 years. : 

esides the works above enumerated, Montesquieu 
is author of the Zemple de Gnide, which quickly fol« 
lowed his Letires Persanes. The Pensées Diverses, col- 
lected from his manuscripts, was published in’ 1758; 
the Lettres Familiéres in 1767. None of these produc 
tions are destitute of genius, but they cannot add much 
to the reputation of a man otherwise so distinguished. 
His ‘ous have all been translated into English. The 
best edition in the original langu ought to be 
that of Paris, 1796, 5 vols, 4to, or that of Bale, 1799, 
8 vols. 8vo. (Tc. 
MONTE VIDEO, a town of South America, in the 

province of Buenos Ayres, situated on a gentle emi- 
nence on the north side of the river Plata. The town 
occupies the whole of the a RA that forms the 
east point of the harbour, The houses, which are ge+ 
nerally only one story high, with flat roofs, are built of 
stone and brick. The town having an elevated situa- 
tion, and the houses being interspersed ‘with gardens 
and trees, has a fine appearance from the harbour. ‘The 
public buildings are, the cathedral, which is handsome ; 
the town-house, and the prison, which are situated in 
the great square. There is a lighthouse on the moun- 
tain, which overlooks the town, and gives it its name. 
The town is defended by regular stone fortifications, 
which enclose the whole peninsula, The trade ‘consists 
in hides, tallow, and dried -beef.. Coarse copper from 
Chili in square cakes is sometimes shipped here. ‘ West 
Long. 56° 14’ 38", and South Lat. 34° 54’ 48”. For a 
fall account of the-history of the place, and of the pro« 
vince, see Buenos AYRES. 
MONTFAUCON, Bernarp pg, a celebrated French 

antiquary, was born at Soulage, in Languedoc,’ on the 
17th of January, 1655. His parents, ‘distinguished ” 
among the nobility of ‘those parts, usually resided at 
the chateau of te, Fp ae where he lived till the 
age of six years. His education was then entrusted to 
the Péres de la doctrine Chrétienne at Limoux, un« 
der whose direction his zeal and assiduity were reward- 
ed by a suitable progress in classical learning. Before 
leaving the paternal roof, his taste for reading had at- 
tracted the notice of Pavillon, Bishop of Aleth, who 
predicted the young man’s future eminence ; and in 
this new seminary, the perusal of Plutarch is said still 
farther to have excited his enthusiasm. Yet the pro« 
mises of that early age at first seemed likely to be dis- 
appointed. Montfaucon adopted the profession ofarms, 
and the contemplation of claveieal antiquity’ was ex 
changed for active service in the wars of Germany, 
under Marshal Turenne. But the character original 
impressed upon Mountfaucon’s genius, though Shatisell, 
was not obliterated; the death of his parents, the loss 
of his superior officer, inspired disgust at the military- 
life; he quitted the regiment of Perpignan in 1675, 
after serving two campaigns, (in which it does not.a 
pear that his conduct was marked by any thing but the 
fighting of a duel), and-entered the congregation of 

is th 
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St. Maut, where, having spent the . 
of probation, he assumed the: habit of ap Be con. 
tine. 4 ' ; 

- In that tranquil scene, his love of study revived in 
proportion to the abatement of melancholy ; .and his 
theological pursuits were mingled ‘with the investiga- 
tion of antiquity. . The fruit of these researches was 
manifested in 1688, by the publication. of his first ori- 
ginal work, La: verité de I’ Histoire de Judith; which, in- 
volved an account of the Median and Assyrian em<= 
pires, and’ a critical dissertation, concerning that his« 

latter which is. commonly attributed ‘to 

The reputation for learning which this treatise ac« 
quired, enhanced by ‘several compilations, and parti« 
cularly: by his ‘edition of: St. Athanasius’ works; pub- 
lished ten years:afterwards, procured him # favourable 
reception in the various of Italy, to\ which his 
love of rome studies led him, in 1698.At — 
Rome, he officiated as: procurator) of his order; the 
Pope and Cardinals’ were lavish in their attentions; and 
Montfaucon, during the intervals) of his ecclesiastical 
functions, gave frequent and unequivocal: proofs) of the 
jearning’ which he ; and was anxious to aug 
premahs hha she akon 
of >the Vatican, eeling _ his . vanity wounded» by» 

praise bestowed on this» acc ished: forei laid 
several schemes to lower him in the public estimation. 
One at whilst Meee’ a on 
tinguished persons, happenedto: be sauntering in’ 
library, ‘Zacagni, with» affected politeness, requested 
the antiquary to favour him with the date of a Greek 
man which he spread out before him. » Monte 
faucon: partys that apparently “ was written about 
700 yearsago; his antagonist, wil oH t smeer; 
desined hints observe the name of Basil,:the Macedo 

account of the antiquities he had visited, was farther 
enriched by some ancient Greek and Latin treatises, 
now printed for the first time. It deserves to be res 
marked, that this work was translated: into English 
about twenty years afterwards, by the noted Orator 
Henley, whose ‘gilt tub,’ and whose labours in it,as ‘the 
Preacher and the Zany of his age,’ have been immora . ' 
talized in the Dunciad of Pope. o 

After the period of his return from Italy, Montfau- 
con’s life was marked by nothing but the successive’ 

cee ge exhibiting rules 
eterna wt wae Ac scripts, appeared in 1708 ; "great work, Ans 

figulé Eswliguée, in 10 vols, folio, Latin-and French, 
was published in 1719, and followed by a supplement 
of 5 vols, in 1724, The book (of which this edition 
is still reckoned the best) contains above 1200 plates ; 
and though many of them are only copies of inaccu- 
rate originals, and though the whole seems to bear evi« 
dent marks of haste, it was regarded as‘a very extra~ - 
ordinary effort, and continues yet to be a mine from 
which other less laborious draw their infor- 
mation. After the Monumens de la Fre a Fran« 
vise, 5 vols. folio, came out in 1729, Montfaucon spent 
the rest of his life chiefly in revising ive Seneca 
ductions. . Except the publication of his— 
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Bibliotheearum, it was marked by no incident worth 
recording; and two years after that event, he died 

Germain-des-Prés, on the 21st of Decem- 

Montfaucon was celebrated for the mildness and be- 
nignity of his character. Neither the favours which 
he received from an.emperor, nor the honours with 
which he was decorated by two successive popes, could 
at all abate his humility ; and strangers who conversed 

at the amazing 
extent of his information, than at the bee ig es 
simplicity of his manners. Of an author who has left 
4+ vols. folio, it may be expected that elegance will 

which he devoted his life tostudy. (7. c.) 
MONTGOMERYSHIRE, an inland county in North 

Merion- 
ethshires; from the former, it is in divided by the 
iil ueieaeakeneetidadateendel ie Meien. 
shire ; on 
shire ; and 

according to Evans, 491,000 acres. 
,000 are arable, 180,000 are under 

pasture, Yest are in a great measure waste and 
uncultivated. It is divided into nine hundreds, and 
contains 47 . parishes, and seven market towns, viz. 
Montgomery, wipe no adbenares Hoebfis™ 

1, Lianfyllin, Llanfair, Machynleth, Newtoun, and 
dloes. It returns two members to Parliament, 

ome for the shire, and one for Montgomery ; is in the 
i of Canterbury, and dioceses of St. Asaph, 

Foangor, and Hereford 
is possesses a ion of fertile 
ees aa elsh counties. The 
vale which the Severn flows, is by far the 

Pees gfae bie ae FB egF 
z i E 8, F § 

eye fisi in; Feel 
it Fs i 3 F 
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hills. Of the streams which join the Severn in this Montgo- 
county, the largest are the Fyrnwy and Tannatt. The ™eryshire. 

; years with very 
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former is of two uniting branches of the same 
name, which cross the county from the west, and join 
the Severn near Llandrinio, The Tannatt meets it be- 
fore its junction with apis sact This latter is ie 
greatest importance as a navigable river, as it a 
conveyance from Montgomeryshire into South Wales, 
through hire, Worcester, and Gloucester, to Bris- 
tol. Plinlimmon has been incidentally mentioned : it 
lies partly in this county, and partly in Cardiganshire, 
belonging, however, more properly to the latter. Its 
perpendicular height is far inferior to that of Snowden 
and Cader Idris, and it is indeed a very dreary spot. 
The view from its summit, however, is very extensive, 
and in some points v 
Montgomeryshire, which begins at Portymain lime- 
works, in Shropshire, where it unites with the Elles. 
mere canal. It afterwards crosses the Fyrnwy, and 
joins another partiof the Ellesmere canal. There is a 
cut to Welspool, and from thence it goes parallel to 
the Severn, till it joins it at Newton. It is 27 miles 
long, besides the cuts, and the lockage is 225 feet. 
The soil of the valJeys is principally a strong loam; that Soil and 
of the mountains a thin and cold clay. Limestone is climate. 
only found at the termination of a ridge which runs 
from the north-west of ei. por through Caernarvon- 
shire and Denbighshire, and near the confluence of the 
Severn and Fyrnwy: on a limestone rock here, im- 
mense quantities of lime are burnt. The climate of 
this county varies considerably. ‘The midland, west, 
and south-west are very cold and sagen in 
consequence of their elevation; the climate of the val-- 
leys, and of the fine arable land that lies on the east 
side of the county, is mild. The strongest winds blow 
from the south-west and north-west. The west wind 
blows nine months in the year. 

considerable mine of this metal has:been found at Dy- 
lipan, and another on the borders of Cardiganshire, near 
a copper mine, the ore of which contains much silver. 
An uncommonly rich lead mine was wrought many 

t profit at Llangynnog, but it is - 
now overpowered with water at the depth of 100 yards ; 
it was discovered in 1692, and contained a solid rib 
34 yards thick of pure ore, affording for forty years, a 
clear annual revenue of L.2000 ; yielding about 4000 
tors annually. There are still, however, obtained in 
this neighbourhood considerable quantities of lead and * 
calamine, which are sent in their raw state to the foun. 
dries near Ruabon in Denbighshire, From the lofty 
rocks of Llangynnog a considerable quantity of coarse - 
slates is obtained. It is remarked ‘that the strata of 
these and other quarries which lie on the north side of ~ 
the mountains incline to the east, while in those to the 
south, the ore is reversed. Slate is also procured near 
the junction of the Fyrnwy and Severn, and sent down 
to Bristol. Coal is found only at Coadwaes on the 
borders of Shropshire : it burns rapidly. The Severn Fish. -- 
and its tributary streams are celebrated for the great 
varieties of fish which they contain ; it is said that the 
salmon penetrates up the Severn almost as far as Plin- 
limmon. This cou 
trees, and is still well wooded ; its oak has been pre- 
ferred to all others for the use of the -dock-yards ; in 
the year 1796, three oaks were cut down, which mea- 

- sured respectively 525, 450, and 687 cubic feet. 
’ this a a little that is Agricul. 

a good 
4P 

The agriculture of 
interesting ; in some of. the -v. 

grand.—There is one canal in Canal: 

in mineral treasures ; of Minerais.~ 

was once well covered with Wood.~ 

—system of ture... 
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Montgd- arable husbandry is followed ; in the east part of the 
meryshire. county hemp is much grown. 

Roads. 

Manufac- 
tures, 

Few cattle are fattened ; 
the genuine breed are bad; the best sheep are peculiar 
to the Corry hills; their wool is tolerably fine. The 
hilly tracts are almost entirely sheep walks ; “ and the 
flocks, like those of Spain, are driven from distant 
arts to feed on them during the summer ; the farms 

in the small valleys being only a sort of appendages 
for winter habitations and provisions.” A horse pecu- 
liar to the hilly parts of this country and Merioneth- 
shire is a ean pony called myrlyn ; they are very 
hardy and active, and well adapted for the team upon 
mountainous farms. The roads are far from good; 
from the returns to parliament it appears that in 1814 
the length of the paved streets and turnpikes was— 

Miles. Furl. 
c 356 2 
Length of all other turnpikes, —« 964 6 

enh pes 
Total, 1321 0 

The estimated value of the labour on them, . £4231 0 0 
Composition money, > ° > 429 0 0 
Highway rates, . ; . 568 0 0 
Law expences, é 4 4 39 0 0 

‘ Total, £5267 0 0 
The principal manufactures are flannels, and other 

coarse cloths ; the principal manufactories for flannels 
are within twenty miles round tthe a ; at this town 
a large quantity is sold annually, chiefly the produce 
of manual labour, though latterly about forty carding 
and several spinning machines have been erected. The 
flannels of this county are from 100 to 120, and some 
of them 182 yards long, and seven-eighths of a yard . 
wide. They are sent from Welspool in a rough state 
to Shrewsbury, where they are finished. There is a 

at market for woollen yarn at Llanydloes. The fol- 
ESrinas are the results of the returns relative to the poor 
for the year 1815: : 

Annual value of real property, £207,286 0 0 
* Poor and other rates, F 33,488 0 0 
. Expended forthe poor, ©. : 28,830 0 0 

in law, removals, &c. . 1,958 0 0 
for militia purposes, 81 0 0 

Church rates, . : 2,927 0 0 

Total expenditure, £274,570 0 0O 

Number relieved out of work-houses, ° 3887 0 0 
in ditto, . 184 0 0 
occasionally, . 1319 0 0 

Total relieved, 5390 0 0 

Donations for parish schools, . ° : £341 0 0 
for other purposes, : . 497 0 0 

£838 0 0 

_ The following are the results of the returns respecte 
ing the population : 

Population in the year 1700 - - = 27,400 
in 1750 - - 37,000 

: in 1801 - - 49,300 
in 1811 - - 51,931 

One baptism to 36 persons; one burial to 63; and 
one marriage to 152 persons ; this last is a smaller pro- 
portion than any other county in England or Wales, ex- 
cept Monmouth and Flint ; the average of Wales is 122. 

Houses inhabited, 5 93,49 
Families inhabiting them, 103,05 
Houses building, ° 40 

174 uninhabited, 
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Families employed in 6369 

in trade, se ogpaid 5 3164 
All others, ° . . V2 
Males, « 25,373 
Females, . . 26,558 

Total in 1811, 51,931 
in 1801, 49,300 

_ 

Increase in 1811, 2631 

See Davis's —— re of North Wales. Beauties o 
England and Wales, vol. Wi Cw. ety et Pee o 
MONTGOMERY, the town of Mon 

meryshire, is situated on the declivity of a hill, not fa 
from the east banks of the Severn ; it is governed by 
two bailiffs, and a town clerk, and returns one member 
to Parliament ; the right of election is vested in the 
burgesses of the town only, who amount to about 
eighty ; it isa small neattown. The castle was for= 
merly a strong and majestic building; it stood on the 
extremity of an eminence on the neatly side of the town, 
the projecting rock being very high. During the civil 
wars, a general and hard contested battle took place 
near Monmouth, which terminated in the defeat of the 
royalists ; soon afterwards the Sprains ordered the 
castle to be dismantled. ‘Till very lately Montgo« 
mery was nearly destitute of trade, but by means of 
its canal it now imports a vast number of various kinds 
of goods from Chester, and exports limestone, lead, 
slate, &c. The following are the population details 
for the year 1811: ef 

Houses inhabited, . a 818 
Families inhabiting them, =. 924° 
Houses building, . en 

uninhabited, on to Tl hy 
Families employed in agriculture, . 591 
ae in trade, . 270 
All others, 5 : : 63 
Males, 4 . . 2295 
Females, . . . 2316 

. Total, 4611 (Ww. 8) 

MONTPELLIER, Mons Pessuranus, or Mons 
PesTeLiartus, a city of France, and capital of the de« 
partment of Herault, is finely situated upon a height, 
which it entirely covers. Its houses rise in the form 
of an amphitheatre, and the river Lez waters the rich 
plain on which it stands. The streets of the town are 
narrow, dark, and winding, and the squares are small, 
and few in number. ‘The houses are in general black 
and gloomy, and the principal edifices, such as the ‘ 
of justice, the ancient bishop’s palace, now the poor 
the Prefecture, the hotel de ville, and the cathedral, 
are of a bad style of architecture. The fauxbourgs, 
which surround Montpellier, are nearly as large as the 
town itself, and contain many good houses. 
is watered by a great number of fountains, 

Montpellier is celebrated principally for its universi« 
% which was established in 1289, by Nicolas IV. who 
ivided it into the three faculties of law, medicine and 

the arts. In 1410 the faculty of theology was substitu 
ted for that of the arts. At the revolution the univer- 
sity was abolished, and the faculty of medicine was es- 
tablished under the title of the Special School of Medi« 
cine. The school of surgery, founded by Lapeyronie, 
is now united with the shdch of medicine. During the 
ministry of M. Chaptal, a superb amphitheatre was 
constructed for it on the model of the Museum of Na- 
tural History at Paris. The chair of the sor of 
anatomy is placed in a superb seat of marble which 
was brought from Nismes more than 100 years ago. 
The library is only in its infancy. The botanic gar- 

he town 
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society. : 
ually, was founded in 1781. 

M ier contains several i ing cabinets, viz. 
of the city, that of M. Lamoreux, which is very rich 

inrare shells; that of M. Marcel Serres, containing more 
than 9000 insects and valuable minerals, and a consider- 

ing to 
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able herbarium, M. Bouchet Doumeng. 
The ipal man of ier are those 

of brandy, ies of all kinds, and v is, or 
acetate copper. Corn, oil, silk, and wool, pro- 
ductions of the g territory, are the prin- 
cipal sources of the commerce of Montpellier. Cover- 

the canal to Cette, which is the of Montpellier. 
The promenades of the city are the Es« 

planade, the Peyrou, and the Canourgue. The Es- 
planade, begun in 1724 by the Duke de Roquelare, 
occupies the ground between the citadel and the an- 
Gent city. It is extensive, and shaded with rows of 
trees, and adorned with several basins. The 
Place du Peyrou is situated on highest 
of Montpellier. The ground, su by very hi, 

The lower hich i dhe 4 wo - one, w occupies , is 
planted with several rows of trees, ists tak 
two fine fountains.. The wall of the upper i 
surmounted with trophies. At the bottom of the place 
Se ee rea. iniekin ne 

uct designed M. Pitot, for conveying to 
lier the waters of St. Clement. onto eee 

of arcades, and the pened sarees a long gallery, 
This magnificent work is allowed to decay. e Ca~ 
nourgue is celebrated chiefl presi ag J oh sggy Bonar on 
Rousseau walked during his stay in city. Popula- 
tion of Montpellier 26,704. Its mean temperature is 
59° & of Fahrenheit. The observatory is situated in 
Long. 3° 52’ 40”, and North Lat. 43° 36’ 15”. 47. 

For a full account of this town and its antiquities, see 
Millin's Vi dans les du Midi de la 
France, tom. iv. chap. 114, 115, 116, p. 283. 
MONTREAL, a town of North America, in Lower 

Canada, is situated on an island formed by the river 
Ottawas and the river St. Lawrence. The island is 32 

long by 10 broad, and is very productive in all 
PES Sarees copastion and fruits. 

The town, which derives its name from a high moun 
tain in the middle of the island, forms an oblong square, 

alofty but decaying wall. It is divided 
and the lower town. The old streets 

5 

. 
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i ly square, excepting 
is situated mo side of the town far- 

was are 'y built for the 
ontreal contains six LF a 
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in It isa spacious stone building, containing five richly Montreal is y 
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altars. The other public buildings and esta- 
blishments are the Hotel Dieu, for relieving the des- Montrose. 

—\ 
titute sick, managed by a superior and 36 nuns; the 
Convent of Notre Dame, for female instruction, ma- 
naged by a superior and 60 nuns; the convent of the 
Grey Sisters and the Hospital of Invalids ; the Semi+ 
nary of St. Sulpice, for the education of youth ; and 
the New College, which is a handsome building. The, 
civil and criminal courts are held in a plain but neat 
building, in Notre Dame Street, and near it stands the 
jail, erected in a salubrious situation, on the site of the 
one which was burned down in 1803. The govern. 
ment house is an old and elegant building. - The bar« 
racks, encircled with a lofty wall, and capable of con« 
taining 300 men, are agreeably situated near the river. 

The harbour of Montreal is commodious, there are 
fifteen feet of water close to the shore, near the market- 

Montreal is the great depot for the fur trade, of 
which we have already given some account in our ar~ 

by ticles Canapa and Hupson’sBay. The population of 
Montreal is stated by Morse to have been 16,000 in 
1809, and by Gray to be 10,000, while others make it 
little more 6000... For farther information respect« 
ing this place, see the works quoted under the article 
Canapa. West Long. 73° 35', and North Lat. 45° 31’. 
MONTROSE, a royal burgh, and maritime town in 

the county of Forfar, is situated at the mouth of the 
river South Esk, 70 miles north from Edinburgh, in 
56°, 34’ of north Latitude, and 2°, 10’ of west 
tude from London. The ancient name of Montrose, 
according to Boece, was Celurea ; but the etymolo; 
of its modern appellation has been variously resolv 
In Latin, it is called Manturum y Ravenna ; and by 
Cambden, Mons Rosarum, “ the Mount of Roses ;” in: 
French, Mons-trois, “ the three hills or. mounts;” in 
the ancient British, Mant-er-rose, “ the mouth of the 
stream ;” in the Gaelic, Mon-ross, “‘ promontory-hill,” 
or Moin-ross, “ the promontory of the moss,” or meadh, 
(pronounced mu) an-ross, “ the field or plain of the 

i ”” The second of these derivations, though 
the most unlikely of all, is countenanced by the seal of 
the town, which bears the ornament of roses, with the 
following motto, “* Mare ditat, Rosa decorat ;” but the 
two last, besides being the most probable, correspond 
best with the pronunciation of the name by the come 
mon people in the neighbourhood, and by all who 
speak the Gaelic language, viz. Munross. 

iD, gis Name. 

The erection of Montrose into a royal burgh has ge- History. 
nerally been referred to the year 1352, the twenty-third 
of the reign of David II.; but there is every reason to 
think that the original charter must have emanated 
from David I. In the rolls of the parliament, which 
was held at Edinburgh in September 1357, for effect- 
ing the ransom of David II. from his captivity in Eng- 
land, the burgh of Montrose stands the ninth upon 
list, with the names of eight. other burghs behind it ; 
a circumstance, which is mo pagal with the 

a by su tion of its having been royal burgh 
large fale five years. before. it appears, at least, to have 

been a place of some note long before the earliest date 
eaceel to its erection as a royal. burgh ; and is men« 
tioned in Dalrymple’s Annals of Scotland among some 
of the principal cities of the ki which were nears 
ly destroyed by fire in the year 1244, Its name is 
connected with many important events in Scottish his- 

. Itis mentioned by Froissart as the from 
which Sir James Douglas embarked, in 1830, with a 
numerous and splendid retinue, on a pilgrimage to the: 
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Montrose. holy land, carrying along with him the heart of Robert 
=r" de Brus*. _It is distinguished as the first place in 

Scotland where the Greek language was taught by 
teachers from France, brought over by John Erskine 
of Dun in 1534; and as having sent forth from its se- 
minary the celebrated scholar Andrew Melville. It 
was the birth place of the warlike Marquis of Mont- 
rose ;. and the house in which he was born was oc- 
cupied as an inn not many years ago. It was the 
only town in Scotland, so late’ as the commencement 
of the eighteenth century, where a person could be 
found who understood the mi ent of pumps in 
coal works, namely John Young, a citizen of Mons 
trose, who had been sent over to Holland by the ma- 
gistrates for the purpose of learning the most impro- 
ved ‘modes of constructing and using windmills, It 
was the first port made by the French fleet in De- 
cember 1715 with the Pretender om board; and that 
prince embarked at the ‘same place in February of 
the following year. But one of the principal events of 
the history of Montrose regards an alteration in‘its own 
municipal constitution. e'set of the burgh former- 
ly consisted of nineteen members, seventeen as ‘repre- 
sentatives of the guildry, and two as ‘representing the 
seven incorporated trades, The old council ele the 
new; and the old and new elected the office-bearers. 
But the magistrates and council, upon the petition of 
the guild-brethren and the incorporated trades, granted 
to the former the election of eet dean, wie edie 
ew officio a member .of council ; and to the latter the 
election of their two representatives in council: and 
this alteration in the set having been’submitted to the 
convention of royal burghs for their approbation, was 
confirmed by them in July 1816. 
however, of an informality in the mode of electing the 
magistracy at Michaelmas following, the burgh was 
disfranchised by a sentence of the court of session ; 
and, in answer ‘to a ‘petition from ‘the inhabitants, a 
new charter, with an improved constitution, was grants 
ed by the crown, in the following terms: ‘“ That the 
town-council shall, as formerly, consist of nineteen 
persons, including in that number the provost, three 
bailies, the dean of guild, treasurer, and the master of 
the hospital ; of which nineteen, fifteen shall be resi- 
dent guild-brethren, and four shall be resident crafts. 
men, including the deacon-convener for the time: 
That, at the Michaelmas election, the ‘six eldest coun- 
cillors for the time from the guildry, who have not 
served in any of ‘the offices after mentioned for the 
year preceding, and the whole four councillors. from 
the’craftsmen, shall go out, but shall nevertheless be re- 
eligible, if their respective constituents shall think fit : 
That, wpon the Monday of the week immediately pre« 
ceding Michaelmas in each year, the magistrates and 
council shall meet and declare the names of the six 
guild councillors-who go out in rotation, and also what 
vacancies have arisen during the preceding ‘years by 
death or otherwise, in the nuniber of guild councillors: 
That, on the following day, being Tuesday, the guil- 
dry incorporation shall assemble ‘at ‘their ordin lace 
of meeting, and shail ‘first elect‘their dean of guild, and 
six members of the guildry, as his council for the ensuin 
year ; and the person so chosen as dean of guild, shal 
in virtue of his office, bea magistrate and‘coundillor of 
the burgh ; and'the said ‘incorporation ‘shall ‘then pro- 
ceed to fill up'the vacancies in the number of merchant 
councillors, occasioned ‘by rotation, non-acceptance, 

“ We have been indebted to James Burnes, Esq. the present provost of ‘Montrose, for much curious information respecting the anti- 
quities of the place, which we regret that our limits will not admit of our inserting at large. 
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resignation, death, or otherwise, 

' 
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semble together in one place on the said Tuesday, and 
shall first elect their deacon convener, who shall, in 
virtue of his office, be a councillor to represent the 
trades; and they shall then proceed to elect other 
three in the room of those who retire from office, and 
that two of the four trades councillors to be so elected 
may be guild brethren, being ‘always ve crafts- 
men, and the persons electing them shall have no vote 
in the guild in the same election; but the other two 
trades-councillors shall be operative craftsmen and bur= 
gesses only: That the council shall meet on the Wed~ 
nesday immediately preceding Michaelmas, unless Mi+ 
chaelmas-day shall > tae to be wpon Wednesday, in 
which case they shall meet on Michaelmas day, and’ 
conclude the annual election for the ensuing year, by: 
continuing the ex officiis members, electing the two 
members of council, who do not go out by rotation, 
and receiving the new members from the guildry and 
trades ; and, after such election and receiving the new 
councillors, the members both of the old and new coun- 
cil shall, according to the former set of the burgh, 
choose a provost, three bailies, a treasurer, and hospi- 
tal-master; that the provost, bailies, treasurer, and 
hospital-master, shall not be continued in their offices 
longer than two years together ; but'they, with the dean’ 
of guild, shall remain ex officiis members of the council 
for the year immediately following that in which the 
shall have served in these offices : ively.” 

The town of Montrose stands on a level sandy plain, 
or peninsula, bounded on the north-east by the Ger- 
man Ocean, on the south by the river South Esk, and 
on the west by a large expanse of water called the Ba- 
sin, about eight miles in. cireumference. This basin, 
through ae the South Esk flows into os ba is 
nearl at low water ; but is so — 'y 1 by: 
pcm ds as to wash the garden walls on the west 
side of the town, and to afford sufficient of 
water in the channel of the ‘river for allowing small 
sloops to be navigated to the distance of three miles 
above the harbour. At these periods of high was 
ter, the ap ce-of Montrose, when first diseerned 
from the public road on the’south, is peculiarly strik- 
ing, and seldom fails to arrest the eye of a stranger: 
The basin opening towards the left in all the ‘beaut 
of a circular lake ; the fertile and fully cultivated fie 
rising gently from its banks ; the numerous surround« 
ing country-seats which burst at once upon the view ; 
the town, and harbour, and bay, ‘stretching farther on 
the right ; and the lofty summits of the Grampians, 
nearly in the centre of the landscape, closing the pros« 
pect towards the north-west—altogether present to the 
view of the traveller one of the most magnificent and 
diversified amphitheatres to be found in the united 
kingdoms. A handsome wooden bridge over the 
South Esk, (fully described in the Scots Magazine, 
Feb. 1817,) founded in 1798, about 700 feet in ‘ F 
and one of the most remarkable structures of the kind 
in Great Britain, forms a fine to the ‘town, 
with ‘the harbour on ‘the right, and the basin on the 
left. The river atthis point is of considerable depth, 
about twenty feet at low*water in ordinary tides, and 
thirty-five at spring'tides; and ‘so ‘rapid, that-it fre. 
quently runs at the rate of six miles‘an hour. On the 
west ‘side-of this entrance, and close upon’ the river, is 
the largest of’ the three ‘mounts, ‘to which ‘the French 



through which, 
the bridge, a stratum of human bones, nearly 

as laid open. The harbour, on the 
east side of the bridge, is very 

a f 

en- 
larged, and which makes a fine termination to the main 
street ; the Parish church, which measures 98 feet by 65 
over walls, a plain and well finished building, but awk- 

attached to an old and diminutive steeple; the 
to the eastward of the town, n 

asylum, mel also an infir- 
, founded in 1779, 
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arrangements ; and the Office of the Bri- 
Fish Linen Company's agents, which forms one of the 
principal of the main street. 

Montrose is a 

Va- 

From let Nov. binto lat Nov. 1616. 345,098} 18,686 7 . 
From 1816 w, 1817, 537,599} 27,405 6°10 
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eatly turage, the remaining two-thirds bei 
Cedars, 

‘within ition of the island in 1791. 
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There is in andr an extensive tan-work and emma 

foundry ; rope-walks, breweries, starch-works, soa ontset= 
and candle-works. There are excellent par llr bes 
ings in the river ; most abundant supplies of fresh white 

from several fishing pr tc e vicinity, and im~ 
mense ities of cod, ic ly b i 
and salting, f for distant Sosa Toccoa 
a 
Ocean, w! e game of golf is generally played, 
pentane aap snp These is a bank 
in Montrose, besides branches from the British Linen 
Company and the Dundee mye eee There are 
two new: two printing offices, a theatre, enue ger 
1785, which contains between five and six thousand 
volumes. Many genteel and wealthy families reside in 
the . The inhabitants are distinguished for their 
intelligence and orderly-habits. And, altogether, Mon« 
trose may be considered as one of the most interesti 
provincial towns of North Britain. The population is 
about 8000. (g.) 
MONTSERRAT, one of the Leeward Caribbee Is« 

lands in the West Indies, was discovered in 1493 by Co« 
lumbus, and was colonized in 1682 from the adven- 
turers under Sir Thomas Warner. The island is of a 
circular form, and is about nine miles in diameter, 
containing about 30,000 acres.of land, or nearly 47 
square miles, of which about 6000 acres are laid out in 
sugar, 2000 in cotton, 2000 in provisions, 2000 in pas- 

i mountainous. 
cypresses, the iron-tree, and woods and 

odoriferous shrubs, are produced.on the island; and 
indigo was formerly raised in great quantities. From 
1784 to 1788, the average crop. was 2737 hhds. of 

, of 1600-ewt.; 1107 puncheons of rum, and 275 
-of cotton. The following were the exports from 

Montserrat and Nevis in 1787, which were sent prin« 
ipally to Britain, the United States, the British colo- 

in America, and the West Indies :— 
ewt. quart. Ibs. 

Sugar, . 110,284 0 21 
Rum, . . ° 289,076 0 0 gallons. 
Molasses, . . 1,313 0 0 gallons. 
Indigo, . . . . 140 O O lbs. 

. ~ ° 92,472 0 O lbs. 
woods, valuedat . . £352 7 6 

M articles, valued at £1,363 3 & 
Total value at the London market, £214,141 16 8 

_ These articles were produced by the labour of about 
1300 whites, and 10,000 n which was the popu. 

In 1648 the white fami. 
lies were 1000, with a militia of 360 effective men. 

In the year 1806, Montserrat importedthe following 
articles of provision and lumber :— 

From Britain. From United States. 
6,230 bushels, 6,325 bushels. 

Bread, Flour, and Meal, 150 cwt. 1,9555 cwt. 
Beef and Pork, e 78, barrels. 416 barrels. 
Dry Fishe aay 0" p 54 quint. 

Fish, 30 barrels. 632 barrels. 
Butter, me é T9 fitkins. ‘“ 
Sheep an: . s e 50 No. 
‘Oak and ‘Pine Boards, . . 395,908) feet. 

* + ‘697,000 No. 
Staves, © a 117,600 No. 

Montserrat: is the most southernisland under ‘the go 
vern and is 7 leagues SE. of ‘Nevis, and 8 
SW. of Antigua, West Long. 62°13’ 26’ of ‘NE. point, 
and North Lat, 16°47’ 35”. See’ Edward's History of the 
West Indies, vol, i, and Gray’s Letters from Canada. 
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MONTSERRAT is the name of a mountain of 

Spain, in the province of Catalonia, celebrated for its 
hermitage, and as a place of resort for pilgrims. It is 
said to be about 24 miles in circumference, stretching 
from W. to E. along the right bank of the river Llobre« 
get, and is equally remarkable for the composition, 
orm, arrangement, and position of its rocks. © It con- 
sists of limestone, sand, and pebbles cemented together, 
and forming a kind of breccia. ‘ The rich earth,” 
says Laborde, “on part of these rocks being dissolved 
by the action of the rain-water, has formed crevices 
full of trees and aromatic plants. This vegetation is 
the more extraordinary, as there is no spring on the 
mountain ; the streamlets sometimes seen there ap- 
pearing to proceed from reservoirs formed by rains in 
the crevices of the mountain, and running in the bed 
of porous stones, which lie across the middle of it.” 
Hence the mountain seems to’ have been split into 
masses of the most grotesque shapes, in the form of 
caves, pillars, and rugged fragments piled upon one 
another to the height of above 3000 feet above the level 
of the ocean, The view from the summit of Montser- 
rat is extensive and grand. Corn, vines, and olives 
cover the lower parts of the mountain. The situation 
of the highest peak of Montserrat is in East Long. 
1°, 46', 7", and North Lat. 41°, 38’ 59”. See Laborde’s 
View of Spain, vol. i. p. 125. 
MONTUCLA, (Jean Errenns,) a French mathe- 

matician of considerable note, was born at Lyons, on 
the 5th of September, 1725. Being early distinguish- 
ed for his love of knowledge, he was placed under the 
tuition of the Jesuits, from whom he gained the ele- 
ments of an extensive acquaintance with science and 
classical literature. At the age of sixteen, he quitted 
their seminary, for the purpose of studying law at 
Thoulouse, and, after the usual course of 1 apr 
obtained a counsellorship in the Parliament of that city: 
but feeling little inclination for his employment, and 
meeting with little encouragement in the exercise of it, 
he renounced the bar in 1753, and removed to Paris with 
the view of supporting himself by literary exertions. 
Soon after his arrival, being fortunately admitted to 
the society of d’ Alembert and Diderot, their conversation 
gave a settled tendency to his pursuits, and he formed 
the project of that work, by which his name is so well 
known among men of science. At first, however, his 
efforts were limited to a lower department. He wrote 
in the Gazette Francoise ; and translated several works, 
one of which was Lady Mary Wortley Montagu’s re- 
port of the latest cases of inoculation at Constantino- 
ple. The utility of the practice, at that time (1756,) 
about to be tried on a prince of the blood, was keenly 
discussed, and Montucla’s translation appeared with ad« 
vantage as an appendix to M. de la Condamine’s me- 
moir upon this question. Two years before, a subject 
more pg to the bent of his mind, had furnished Mon- 
tucla with scope for original investigation : it was the 
Histoire des Recherches sur la Quadrature du Cercle, 
received with an applause well calculated to animate 
the author in his great undertaking, the Histoire des 
Mathématiques. ‘ 

Lord Bacon justly thought, that a rational account 
of the steps by which the mind-had advanced to its ac- 
tual proficiency in the several: departments of philoso- 

“phy; might prove a work of great utility and entertain- 
ment. But though mathematical science is perhaps the 
only branch of human knowledge, which has attained 
the degree of accuracy and precision requisite for exes 
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cuting such an:en: 
like'a regular narrative of the order and gradation, aca 
cording to which the discoveries in that science had fol« 
lowed each other, seems to have been undertaken for- 
the first time by M. de Montmort, the friend and fel- 
low-labourer of Bernoulli. _M. de Montmort, however, 
did not live to complete his attempt; the materials. 
which he had accumulated were entirely lost at. his. 
death, and Montucla had the undivided honour of supe 
plying this Bled in 17 big Sgn in two volumes: 
4to, was publi in 1758, extensive acquaint. 
ance with the science, and the unwearied spirit of re« 
search which it displayed, were rewarded with univer- 
sal applause ; the defective arrangement, and the ra 
ther inelegant style were forgotten in the general me= 
rits of the work, or excused from the difficulty of treat« 
ing so-new and intricate a subject.. In its first shape, 
the Histoire des Mathématiques extended only to the. 
conclusion of the 17th century; but the author's dili- 
gence had not abated, and his promise of continui 
the narrative to a later period was afterwards fulfill 

In the meantime, however, his studies were impeded, 
though not suspended, by an appointment to the 
of Secretaire de ? Intendance at Grsvctle. 
in this office, which he held for three years, would seem 
to have given entire satisfaction, since, when M. Turgot 
was commissioned in 1764 to superintend the improve- 
ments which the government were endeavouring to in« 
troduce at Cayenne, Montucla was nominated to accom- 
pany him in the character of tig dignified. also 
with the title of Astronomer Royal. Of Montucla’s ce- 
lestial observations we have no account, but the science 
of botany is indebted to him for the knowledge of se= 
veral equinoctial plants brought home on his return, 
which epee in 1766. After this short absence,‘ he 
became chief clerk to the overseers of the king’s build- 
ings. In the discharge of that easy duty, Montucla en« 
joyed a competence, and found leisure to prosecute his 
inquiries concerning his favourite subject. The stormy 
factions, which desolated France during the revolution, 
seem to have left him unharmed, till 1792, when his 
office was abolished by the republican government, and 
the historian of mathematics was left exposed in his old 
age to all the calamities of want. It is pai to ren 
late, that the man, whose respectable acter ought 
to have secured him esteem and patronage, even if his 
arduous labours in the cause of science had not be- 
nefited mankind, was unable to gain the necessaries of 
life except by consigning those talents which had illus« 
trated the highest achievements of our species, to. the 
management of a lottery-office! It was not till within 
a few months of his death that a scanty pension of 
L.100 from the government raised him above the mise= 
ries of abject poverty. But, in the midst,of these de« 
pressing circumstances, Montucla did not forget his 
promise to complete the history of mathematics. Forty. 
youre of application had greatly augmented: his know< 
edge of the subject ; the second edition of his work, 
begun in 1798, was enriched with many new details in 
the period before examined, and the relation might 
have been conducted with equal skill to the proposed 
termination, had not death put a to his exertions, 
on the 15th of December 1799. Happily his manu. 
scripts were in such a state as to be capable of publica~ 
tion. The printing of the first part was continued 
without interruption; and M. de la Lande, in 1802, ar- 
ranged the remaining papers into two additional vo- 
lumes, which continue the history to the beginning of 
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its commencement. His manners are 
said to have been amiable, his disposition kindly and 

et Physiques 
of Ozanam, which he edited in 1778, 1s the only work 
mag with him that has been translated into Eng- 

T. c. 
MOON. ya the article Astronomy, the reader will 

find the fullest information respecting this planet. The 
map of the moon given in this work, and forming Plate pa 
CCCC. is engraven on a reduced scale from that which 
was drawn by Dr. Brewster, and published in his edi- 
tion of Fi 's Astronomy. 

- MOORE (Dr. Joun), anoted miscellaneous writer, 
the son of Moore, episcopal cler, at Stir- 
ling, was born in the year 1730. Mrs. Moore, u 
the death of her husband in 1735, having removed to 

city. After obtaining a considerable acquaintance with 
classical literature, he was placed under the of 
Mr. Gordon, a itioner in. ; and at the 
same time the lectures of the medical pro- 
fessors in the university, among 

Moore, in the 17th year of his age, 
; had oan Rey established 
at Maestricht, during the war which Great Britain at 
that time carried on for the Empress Maria Theresa. 
He afterwards served in a similar capacity at Flushing ; 
and next year he became assistant surgeon in the 
stream guards, and passed the winter of 1748 under the 
eommand of General Braddock, afterwards so unhap- 
Le ene nares ie op in North America. 

not in finding employment. By the kindness of 
the Duke of Argyle, 
was 

j considerable success for a number of years. The 
niversity of Glasgow had honoured him with a de- 

gree; the cares and pleasures of a family} were now 
added to his other ents ; and in the bosom of 

being respectable and , but not distinguished by 
wp ths superior to lot of those around him ; 
when, in 1769, an event occurred which imparted a new 
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Moore, . the 1 . Montucla was a member of the Roy- colour to his future pursuits. Among the patients Moore, 
eae al Academy a Science at Berlin, wort es ‘who at this time came under his care, was James 
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»- Duke of Hamilton; a young man possessed 
of talents and virtues, which were only prevented from 
doing honour to his exalted station, by the attack of a 
‘consumption that baffled all the arts of medicine, and 

dhougis inciscnal, wore. enefullyeahuivwleiged ty ough in » were ly acknow) b 
the family to whom they Rr poring rendered. te wroe, 
the epitaph, which records the fate and character of his 

tient, in Hamilton church-yard ; and as the surviv- 
ing brother of this nobleman was of a weakly constitu 
tion, his mother, for that reason, felt desirous that 
he should visit the continent in company with a person 
qualified at once to direct his observations, and watch 
over his health. Dr. Moore, in whom both’ these re« 
uisites were united, was prevailed on to accept the 

ance: He left Britain with his pupil in 1773, and 
spent five years in visiting the most remarkable coun« 
tries of Europe. ' 
- The fruit of those travels, ‘ A View of Society and 
Manners in France, Switzerland, and Germany,’ pub-. 
lished at London in 1779, and followed in 1781 ‘by a 
similar account of Italy, procured the author some 
emolument, and a considerable literary reputation. 
These works were speedily translated into French, 
and read with applause by the people whom they pro« 
fessed to depict. They were read with equal applause 
in England, and are still deservedly admired for their 
spirited descriptions, their perpetual flow of lively, if 
not profound, observation, and above all, for the ven of 
pungent, yet on the whole, good-natured, humour, 
which | a charm to their other merits. 

It does not seem that Dr. Moore’s efforts to obtain 
employment as a physician in the metropolis, whither 

Cold- his family had removed, soon after his return from 
abroad, were equally fortunate: and the reception of 
his ¢ Medical Sketches,’ published in 1785, appears to 
have confirmed his ilection for the career of a man 
of letters. The success which the novel Zelucco met 
with, was not calculated to disappoint such hopes. Its 
strong delineations of character and passion, its scenes 
of pathos and pleasantry, redeemed the occasional harsh 
ness and tion of this work, and gave to it a 
more lasting existence, than generally falls to the lot of 
similar productions. sive 
The fame arising from these performances procured to 

Dr. Moore the advantages of a society fitted to appreciate 
his acquirements. He had corresponded with, Dr. 
Smollett, and was prompt to encou the genius of 
Robert Burns, His time seems chiefly to have been 
ep, by such intercourse, and by a limited exertion 
of his professional abilities, till in 1792, the French re« 
yolution haying awakened the attention of all Euro 
Moore visited Paris in company with Lord La le, 
for the purpose of more narrowly Bro a phenome- 
non so extraordinary and so vast, The ‘ Journal’ of his 
residence in France, which he quitted immediately after 
the fatal 9th of September, was published on his return 
to England ; and the author's ideae upon the object he 
had been contemplating, were given in a more mature 
shape under the title of ‘ Causes and Progress of the 
French Revolution,’ three years afterwards. Though 
the tem interest which caused these works to 
eagerly sought after, at the time of their ap ce, 
no longer exists, still merit a perusal. The first 
in particular is n for the fidelity and spirit with 
which it sketches some events that will long figure in 
the history of the world. 

ir. John. 
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From politics Dr, Moore again turned ‘his attention 

But his « Edward’ (1796), and his ‘ Mor- 
daunt’ (1800), added little to his literary character. 
Though they retain some traces of his early vigour, 
they both exhibit symptoms of exhaustion and decay. 
They were the last effort of his genius: he died at 
his house in Clifford Street, on the 20th Feb, 1802. 
As an author, Dr, Moore was more distinguished by 

the range of his information, than by its accuracy or 
extent upon any particular subject; and his writings 
did not owe their celebrity to any great depth or even 
originality of thought. As a Novelist he shewed no 
extraordinary felicity in the department of invention ; 
no great power of diversifying his characters, or ease in 
conducting his narrative. The main quality of his 
works is that particular species of Sardonic wit, with 
which they are indeed perhaps profusely tinctured, but 
which frequently confers a grace and poignancy on the 
general strain of good sense and judicious observation, 
that pervades the whole of them. (rt. > 
MOORE (Sir Joun,) a son of Dr. Moore, the sub« 

ject of our preceding article, was born at Glasgow on 
the 13th of November, 1761. Being destined for the 
military profession, he was educated ‘chiefly on the con- 
tinent ; and whilst his father was abroad with the Duke 
of Hamilton, the interest of that nobleman procured 
him admission to the service, in the capacity of ensign 
tothe 51st regiment of foot. It wasat Minorca in 1776 
that Moore first entered the army ; a lieutenancy in the 
‘$2d regiment was the next step of his promotion, and 
‘he seems to have held this station without much dis« 
tinction, or any censure, during the several campaigns 
of the American war, in which he served till the ar- 
rival of peace, when his regiment was reduced in 
1783. .. 
A seat in the Parliament, as member for Lanark and 

the adjoining burghs, obtained apparently by the influ- 
ence of the patron above referred to, did not long in- 
terrupt his advancement. About the year 1788, the 
office of major inthe 4th battalion of the 60th regiment 
of foot was exchanged for a similar post in his original 
regiment, the 51st, and followed by the commission of 
lieutenant colonel, which he purchased in that corps 
two years afterwards. From Gibraltar, where his mi- 
Jitary duties had placed him, he was ordered ‘to Corsica 
in 1794; and the esteem of General Charles Stuart, 
formed an epoch in his military life. The siege of Cal- 
vi was the scene of this distinction; and his first wound 
was received in storming the Mozzello fort. 
When a disagreement with the Viceroy had produc- 

ed the recal of General Stuart,'Moore succeeded him in 
the character of Adjutant-general ; but as the subject of 
dispute with the Viceroy still subsisted, the new com- 
mander remained not long in terms with him. 
His return to England, in the year 1795, seems not to 
have proceeded from dissatisfaction on the part of go- 
vernment ; and his appointment to the rank of briga- 
dier-general in the West Indies, which followed im- 
mediately, opened a new and more conspicuous 
field to his military talents. At Barbadoes, in conse- 
quence of his appointment, he met Sir Ralph Aber- 
crombie, commander of the expedition destined to act 
against St. Lucie; and in this hazardous service, of 
which an important department was assigned to General 
Moore, he acquitted himself with that steadiness and 
gallantry which excited the warm applause of ‘his su- 
perior officer. The conqueror of St. Lucie, who had 
already designated General Moore as “ the admiration 
of the whole army,” committed to him the prosecution 
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of his enterprise, together with the government of the 
Island; and this charge, undertaken with reluctance, and Sit. 
rendered full of danger and labour from the hostility of 
the natives and the number of Maroon negroes, who 
.constantly infested the country, was managed with a 
decision and activity that overcame every obstacle. 

Two successive attacks of the Ee fever soon 
forced General Moore to leave the West Indies, but, in 
company with Sir Ralph Abercrombie, he was destined 
to earn still higher distinction. The first scene in which 
they again acted together, was the Irish rebellion ; and 
during those a pe 1 notwithstanding the 
disorganised state of the army, General Moore’s conduct 
was such as to obtain universal approbation. 

After Sir Ralph’s expedition to Holland, (1799,) in 
which General Moore was severely wounded, a wider 
and more brilliant theatre was soon afterwards present« 
ed for their united exertions in the expedition to Egy 
During this celebrated campaign,:General Moore fully 
supported the reputation for bravery and coolness 
which his former services had acquired. An important 
charge in disembarking the troops was assigned to him ; 
and the battalion which he led was among the fore- 
most in the far-famed enterprise of storming the French 
batteries, erected on a neighbouring eminence of sand 
to oppose their landing. His subsequent efforts ably 
seconded the Commander’s arrangements, and contri- 
buted materially to the happy issue of their undertak- 
ing. That victory which was purchased with the life 
of Sir Ralph Abercrombie, disabled General Moore for 
a time from farther exertion: a dangerous wound in his 
leg confined him first on board one of the transports, 
and afterwards in the neighbourhood of Rosetta, till 
the conclusion of the expedition. His merits were re- 
warded on his return to England by the order of 
knighthood ; and public opinion seemed to point him 
out as a fit person for conducting any military ope- 
ration in which the country might require his ser- 
vices. . ; 

’ The period for verifying those ideas was not in 
einai qiAtior a few years of repose, General Meive 
(1808) was called to take upon him the command of 
an armament which the British Government had pre- 

ed in aid of the Spanish Patriots, now engaged in 
Jostilities with Napoleon. It is not our business to 
relate the particulars of this expedition. It is enough 
to observe, that after an advance to Salamanca, in which 
he was chagrined by every species of di intment, 
cramped by restrictions, perplexed by misinformation, 
and after a fruitless attempt to penetrate into Por- 
tugal, General Moore commenced a retreat to the 
coast, conducted it successfully in the face of an enemy 
greatly superior, and by his masterly dispositions at 
Corunna, r the formidable attack in which a 
cannon-ball deprived him of life,—though not till his 
last moments were consoled by intelli that vic- 
tory had secured a safe embarkation for his troops. He 
died with the equanimity which became him, on the 
16th of January 1809. 

Succeeding achievements of a more extensive and 
important nature have already eclipsed Sir John Moore’s 
reputation. But the intrepidity and manly uprightness 
of his character, manifested at a time when itish 
army was far from being distinguished in ‘these re- 
spects, are qualities more endearing and estimable than 
military fame. They extorted admiration even from 
his enemies: and the monument erected by the French 
officers over his grave at Corunna, attests the worth of 
both parties. (‘T. c.) m ie 
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MORAL PHILOSOPHY. 

differ both as to the = caer constitutes = ~ meat 
preme good, or chief felicity of their nature, and ‘also Philosophy. 
as'to the means by which it is most likely to be secured, ““—" 
They do not sufficiently distinguish between the prin- 
ciples which impel to action, and the objects to which 
they look for gratification. They are both indiscrimi- 
nately called motives ; and, certainly, when any object 

res paramount importance in the pee it 
paar as a motive in regulating the whole conduct. 
It is, however, in all ity only a confirmed pre- 
judice, arising out of a perversion of the original im- 

ing principle, which is merely a vague appetency 
of our nature, calling for gratification, but not directing 
us, with infallible certainty, to a specific object, nor to 
the mode and measure in which it ought to be en 
—There is another thing, therefore, to be a to 
in moral discussions, besides our elementary feelings ; 
for, after adopting the instincts, desires, and passions, 

in our nature, as the elements of action, we 
must examine how far these principles have been legi- 
timately exercised, and consider in what instances they 

views have been carried too far, or have fallen short of what 
py teem mrs achieved. erence 

n_ investigati i moral conduct, 1, le then; the natnrdl pucthild ty ty Roginy wih thé sistiplest Soares. 
elements of feeling: and then to proceed to the circum. rality, ~~ 
stances which occur in the constitution of our 
or in the powers of our minds, or in the order of exters 
nal nature, hel limit, and restrain our appetites 

Sastys we tall probably tol, thar che: ayince St out > we , that t our 
ssannce po cerstbianier tectmabte rules in the ordina« 
tions of his providence, to lead us to the purposes 
for which we are destined. ~~ 

placed him. Even the most exalted moral 
the light of revelation, a cepts, derived from 

found not to controvert, but to confirm this position. and enforc- 
It is a great mistake to suppose that Christianity un. ¢d, nob first 
folds moral precepts foreign to the nature of man, and ‘iscoveredy 
not cognizable by his reason. It i 
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of Christianity was to unfold a plan of mercy, which 
must otherwise have remained unknown: its peculiar- 
ity, as a moral system, consists in the powerful sanc- 
tions by which its simple and obvious precepts are en- 
forced. Instead, then, of being jealous of those moral 
maxims adopted, and beautifully illustrated, by many 
heathen authors,..every Christian should consider them 
as so many attestations to the existence of that immut- 
able Jaw on which Ged has laid the foundation of mo- 
rals. To deny the existence of such a law, would be 
to destroy at once the moral responsibility of man, 
where the'light of revelation is unknown ; for ‘“ where 
there is no law, there is no transgression,”—an assertion 
which the apostle makes, not to free the unenlightened 
heathen from responsibility, but to show their great 
guilt in neglecting the clear intimations written on 
their hearts, and pointed out hy the general constitu. 
tion and course of nature. But unless such intimations 
existed, no blame could attach; for who could be cen- 
sured for invincible ignorance ? 

The law of moral action is in fact so irrevocably fix- 
ed, that even when we violate it unconsciously, we are 
corrected, anil called back to the consideration of the 
circumstances which have affected our comfort. Thus 
temperance, one of the cardinal virtues, is forced on us 
by necessity ; and whenever we go beyond the limits 
prescribed by the constitution of our nature, we are 
instantly punished, and taught to seek that just me- 
dium which may satisfy, but not satiate ; and exhila- 
rate, without subverting by excessive excitement. 

But although it is quite evident that the Author of 
our existence has put into our hands the materials, of 
knowledge, and directed us, by the constitution and 
circumstances of our nature, to the course of moral ac- 
tion which we should pursue; yet it is certain that we 
never could convert these materials to our advantage, 
without the aid of information superior to that afforded 
by the natural reason of man. All that we have hither- 
to said amounts merely to this, that God has most 
abundantly furnished the means of information, with 
regard to the leading duties of morality; and we must 
now farther admit, that the materials of prejudice and 
error are no less abundanily supplied by the tendency 
of our appetites and passions. It is this which renders 
human nature a strange medley of folly and of wisdom ; 
of virtuous feelings and depraved affections; which 
weakens the convictions even of the most enlightened, 
and teaches them to desire an authoritative rule and 
sanction, for the regulation of their conduct.—lIn short, 
the principles of natural morality stand pretty nearly 
on the.same footing with the principles of natural reli- 
gion: for though the being and attributes of God may 
be inferred from all his works, yet we see that the na- 
tural reason of man never led him to just and accurate 
conceptions on the subject. In the same manner, 
though the rule of moral conduct may be traced in the 
order of nature, and in the constitution of our own 
minds, yet there can be no doubt that the light of re- 
velation was necessary, to enable mankind to distin- 
guish, with certainty, truth frum error, and the illu- 
sions of the passions from the rule of right reason. For 
who could decide with absolute certainty amidst the 
endless varieties of human opinions; or expect to have 
the authority of an oracle in commanding the assent of 
mankind ? 

This difficulty was so powerfully felt by Socrates, 

® Non enim sumus ii, quibus nihil verum esse videatut 

MORAL PHILOSOPHY. 

; : 3 sed ii, qui omnibus. veris falsa quedam adjuncta ease 
tudine, ut in iis nulla insit certa judicandi et adsentiendi nota,.De Wat. Deor, lib. i, c 5. 2 

that he deemed it necessary that an instructor should 
be sent from heaven with special authority to reveal Phil 
and enforce the duty of man. Cicero did not go quite ~~ 
so far as this ; but his words evince no less clearly the Ps 
necessity of such a teacher, He says that he was not gya@ 
one of those who maintained that there was no such 
thing as absolute truth; but that error was so mixed 
up with every truth, that it could not be accurately 
distinguished *., And to prove the truth of this obser- 
vation, he adduces the discordant opinions ef the prin- 
cipal philosophical sects respecting the nature of the 
gods. If we are more fortunate than those two, illus- 
trious heathens, and can proceed with greater confi- 
dence in our investigations, it is because we haye been 
favoured with a revelation which was denied to them, 
and which has materially influenced the moral di 
sions even of those who reject its assistance. ._ ; 
_ In our reseavches we do not mean. to set reason and Morals 
revelation in opposition to,each other, but to exhibit cannot 
them as mutually co-operating to establish the same Wolly 
important results. It is the proper province of theo- a 
logy to enforce the sanctions of revealed religion: it is , 
the business of our present department to analyse the ~~ 
principles of moral action, and to point out their foun- 
dation in the nature and. circumstances of man.—lIt is 
not indeed possible, in any discussion on the subject, 
‘to separate morals wholly trom theology. For as soon 
as men. have acquired a belief in the existence of a God, 
their moral perceptions must be considerably influenced 
by the attributes which they assign to him. _ If he is 
supposed to be cruel, or vindictive, or lascivious, we 
may naturally expect to see the same qualities exem- 
plified in the character of his votaries; for wherever 
men have admitted the existence of a God, they have 
also admitted that they were bound both to imitate and 
obey him.—It is absolutely necessary, then, in all mo- 
ral discussion, to endeavour to ascertain how far the 
unaided powers of man can go in obtaining right con- 
ceptions of the divine nature and attributes; for if 
these could.be properly ascertained, they would con- 
stitute a rule from which there could be no appeal. 

This point will be soon settled, if we take facts for 
the foundation of our argument, and consider what has 
actually been done in the province of natural theology, 
by the unassisted efforts of the human understanding. 
We have only to recollect the impure and absurd theo- 
logy of the Romans, Greeks, and Egyptians; which 
some writers have chosen to denominate elegant, mere- 
ly because its absurdities have been concealed under 

e splendour of poetical diction and imagery: or we 
have only to read Cicero’s book on the nature of the 
gods, and if facts may be allowed to influence our rea- 
soning, we will not hesitate to pronounce at once the 
incompetency of human reason to discoyer the attri- 
butes and perfections of the Saprerce Tag ‘ 

It may, perhaps, be thought unfair to decide on the pyoyinee 
capabilities of the human mind, from its aberrations of natur 
and perversions ; and we may be called upon to con- theology. — 
template what it is naturally able to achieve. But here a 
our speculations must be involved in great uncertainty, 
We find, indeed, the belief in a Supreme Being to be 
almost universal. In many instances, we discover very 
enlightened views respecting the unity of his nature, 
and some of his attributes ; but in no one case can we 
pronounce with certainty how far these notions are the 
product of unassisted reason. We have stated else- 

¥ 



be supposed to arise in 
human mind; but it ig Seapenitiile to demonstrate 

that it ever has arisen, in any one instance, in this 
manner. We are firmly persuaded that there is no 
such thing in the universe as a system of theism, the 

porous err et tae 

As far as we are acquainted with the religious sys- 
tems which prevail throughout the immense continent 
of Asia, from China to the Red Sea, and from Ca 
Comorin to Siberia, we may discover the traces of a 
traditional itton, but not of a system of natural 
religion ; for its features are too fantastic to pass as the 
offspring of reason. Inthe same manner, we may per- 
ceive that the religions of Greece, of Rome, of Egypt, 

tions, as to run into exactly the same conceits and ab- iti 

Where, then, shall we discover the pure religion of 
nature? Not among the sages of Greece and Rome: 
they evidently and avowedly borrowed from more an- 
cient sources. Not among the philosophers and hiero- 
— of : they, in all probability, borrowed 

‘India. Nowhere, indeed, do we find among any 
of these nations any pretensions to this religion of na- 
ture: they disavow this origin of their reli- 

i inions ; for they have, severally, their legisla- 
tors an Seem ea they ascribe the origin 

of their religion ; and however much 
to reverence these founders of 

tothe their polities civil and sacred, they never ascribe to 
of na- them the honour of discovering, by their own ingenu- 

ity, the laws and religious opinions which they pro- 
mulgated. These they ascribe to the particular favour 
pe ee of the gods. 

is opinion, if not strictly correct, may, perhaps, 
Jead us eo, for were we to judge from = 

partial facts, we wou haps be led 
randedapalee ws, on his creation, Sorbiued un- 
der a system of revelation, or was made perfectly ac- 

i with the great truths of religion, immediately 
ding on the being and attributes of God. This 

i amounts to certainty, if we take the sacred 

betray few marks of their 
offspring of reason, but are exactly parentage 

what we might expect as the corrupted traditions of 
primeval revelation. 

If, however, it should be maintained that the due ex- 
— ercise of reason will necessarily lead us to some know- 

ies roll- ledge of God, we have no wish to dispute the asser- 
has, tion: we only affirm that we have no instance on re- 

Soup te- Seth which Shetik he loved Gant when! have cena 
their religion in this manner: all the religions wi 

en ec'*- which we are acquainted bear evident marks of a diffe- 
this source. TEMt Origin: and before the com 
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every probability that a nation, circumstanced as we 
have supposed, if unaffected by any external impulse, 
and unassisted by extraneous example, would remain 
for ever in the barbarism in which it was found. No 
nation, however, has been found in this state of absolute 
i nce; by whatever means men have come by 
their hs knowledge, they have always been found to have 
some idea of a superior power ; and, possessing this as_ 
the rudiments of religious knowledge, we might natu- 
rally have expected that they would have made pro- 
gress in a. science so interesting. This expectation 
will not be realized ; for we discover none of that elas 
ticity of mind which st to ulterior improvement » 
in religious knowledge: all the efforts of. philanthro. 
Py have scarcely been able to shake the inveterate preju- 

ices of error, or to preserve alive the seeds of know~ 
ledge where they have been sown. If the knowledge 
of God and his attributes, then, be the result of human 
reason, the mind goes through a process on this sub- 
ject, entirely different from that which it follows with 
regard to any other of its attainments. It advances 
uniformly and steadily in all those improvements which 
result from study or experience, and length of time 
never fails to give maturity and stability to the princi« 
ples of knowledge. But, in religion, the process is re- 
versed ; and lapse of time invariably leads to degene- 
racy and corruption. The most ancient writings of 
the human race approach nearest to the truth on some 
of the fundamental principles of religion. Thus, we 
find the unity of the divine nature explicitly stated in 
some of the most ancient of the Braminical writings, 
whilst the doctrine is totally unknown among the mo- 
dern Hindoos, who are, and have been from time im- 
memorial, the grossest idolaters in the world. 

Let it be remembered that we are only stating the 
aberrations of human reason on the grand fundamental 
principles of religion and morals; and we do not posi- 
tively affirm that the mind is absolutely incompetent to 
discover the important truth of the being of God; but 
facts authorize us to conclude that it never could turn 
this important truth to any profitable account, with. 
out ulterior assistance ; for it is instantly disfigured by 
the prejudices arising from human passions, and thus 
becomes the means of perversion rather then of im- 
rovement ; as men canonize their own vices by exalt~ 

ing them into attributes of their gods. , 
e conceive it, then, to be absolutely impossible to Natural 

found a system of morals on the basis of natural religion, religion an 
which, if cognizable by human reason, is nevertheless, “oe 
in every instance, so grossly abused as to become a (''"? 
source of error rather than of knowledge. The boun- ° 
tiful author of our nature has delivered us from this 
perplexity by giving usa revelation containing rules of 
duty which our consciences must instantly approve, 
and which, on examination, are found to be perfectly 
consistent with the light of reason, with the interests of 
man, and with the ordinary arrangements of provi- 
dence, These rules, however, are not, in general 
practice, deduced step by step, from the elements into 
which they may be analysed: resemble, in this 
r the rules deduced from science, or ience, 
which are delivered to practical artists, and which lead 
them as immediately to the attainment of their object, 
as if they thoroughly understood the principles on 
which the rules were founded. It is evident that 
some rule of this kind is absolutely necessary for regu~ 
lating the moral conduct of men ; for few have time or 
talents for i ious.or laborious investigations; and 
were man to diseover the rules by which his con. 

Moral 
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Moral duct is to be guided, the best of his life would be 

Philosophy. before he had learned how to'live. Revelation unfolds 
the rule at orice without explaining the principles on 
which it is founded, farther than by assuring us that it 
is the will of God, who always Consults our happiness. 
To analyse these rules, liowevér, which have been be- 
neficently revealed for the ¥egulation of our’conduct, 
and to diséover their coiéidénce with ‘the most obvious 
principles presented to ‘the setises ‘and ‘reason of man, 
18 a luxury reserved for thosé Whose ‘talerits and educa~ 
tion enable them to trate the ¢hain of proximate'causes, 
till they can coritiect it with’ the supreme whe a 

lt might reasonably ‘be stipposed that ‘the will ‘of 
God, ‘and the order of nature, would tend mutually’ to 
illustrate “and éxplain each other. This must neces- 
sarily tbe provided that which is communicated as 
the will o God be indéed fiom ‘heaven ; ‘for ‘the ‘same 
God who arranged the order of nature, cannot, consis- 
tently with any tiotidns which we entertain of his per« 
fections, give a revelation which contradicts it. 

* Nunquam aliud natura, aliud sapientia dixit.” 

This argument has been’earried by Hume to an ‘un- 
warrantable and unphiloséphical extreme in the case‘of 
miracles, which are'a suspension or conttavention, of the 
ordinary laws of nature. Were miracles contrary not 6n- 
ly to the established laws of nature, but to the known 
power and perfections of God; it would be impossible 
to believe them. ‘But when we'see that they are not 
inconsistent with divitie power, since he who'gave mat- 
ter its properties can as easily alter them ; when’we see 
that they are obviously uséful in promoting some bene- 
ficent end, which could not ‘be accomplished without 
-them ; and wlien, in addition to allthis, we have a po- 
‘sitive proof in the’ existing state‘of nature, that a mi- 
racle must have been performed before things were’ as 
they are; (for if ‘the callifig of light out of darkness, 
‘of order out of confusion, of'stibstance'out of nonentity, 
be not a miracle, we do not*know what is—or if any 
‘one should insist’ that there néver Was any creation, but 
‘that all things have always existéd ‘as we ‘see them, 
that man holds a ‘creed 'mb¥é niaiVellous than any mi- 
racle ;) taking all these’ coiisiderations’ together, there 
can be ho objection to’ miracles in the nature of things, 
and their credibility, in’ every ‘instance, must depend 
on the evidence by Which they are ‘attested. 

The will of God, where it is kiiown, mustialways be 
the rule of conduct. Let it but be fairly established that 
a precept has proceeded from héaven, arid it would be 
needless to argue where'it would ‘be impious to*resist. 
Biit there area great maity‘cases'to which ‘this ‘deter- 
‘inate rule carinot be directly applied. “Even ‘the're- 
vealed law of God ‘does not‘afford'a direct rule‘for the 
tioral conduct of man, in“mMany instahees where ‘it: is 
‘of essential ‘ consequerice that"he"should decide’ with 
prudence. “He is, therefore, uiider the necessity’ of em- 
‘ploying his reasoning faculties in order to connect’ the 
‘ease which puzzles him; Wwith’sonie general principle; or 
‘to trace its alliahice with séme recognised law. 

Highly At first View, it might*appear desirable, that no 
useful that @oubt should’ ever exist on a moral question ;' and that 
weare = we should be' instantly eiabled to'decide with certainty 
pos. ee in every case, “where “we ‘are éalled ‘to “appear as 
soa a moral agents: “But'this is not ‘the’ way in ‘which the 
powersin “author of’ our nature trains us’ to’ knowledge and to 
order to ‘Virtue. Our intétéctual faculties are sharpened by the 
reach moral necessity imposed upol Us of ‘unravelling the ‘studied 
conclusions jnyolutions of nature. Some ‘connecting’ principle sis 

always presented tous as/a Glue’to direct ourstepsy or 

The will of 
God and 
the order 

of nature 

always 
agree. 
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‘fections: in that case, we are cony 

some analagous fact occurs as an illustration: and bes 
penne my re es we 
are | y raised above it ; travelled through 
a labyrinth of knowledge, whose hi treasures we 
have been compelled to explore. | By this means we 
perceive that the truth whieh, ‘in the outset, we’ pro- 

as the ultimate object of our researches, is only a 
ink in the chain of causes which connect matter with 
its creator. Something similar occurs in moral inves- 
tigations. A doubtful point is cleared up by tracing 
its connection with others more fully established, or 
with acknowledged axioms in the constitution of our 
nature ; and we are thus Jed to the ro of truth 
through a beautifully diversified, which affords 
pleasure and instruction at every step, and beguiles the 
tediousness of the way by the many interesting objects 
which are successively presented to our view. rei 

Thus, the same law which, in physics, leads ‘us to The 
general principles from individual facts, might, ‘by a of moral 
careful process of moral: ization, ‘conduct to re- improve- 
sults no less certain, could we disentangle our ‘reason ™*"* 
from our passions, and subject our feelings to our judg- 
ment. Ample materials are furnished to assist us in 
these researches: and ‘as moral truths are infini 
more important than i ero results, the beneficent 
author of our being has afforded more numerous ‘to 
conduct us to conclusions so essential to our happiness, 
Instinct, reason, judgment, ‘conscience, point to ‘the 
same goal ; and though they are all sometimes so bewil- 
dered as to miss the right road, yet they possess:in 
themselves a ‘principle of rectification, which both 

ints out their error, ‘and incites to fresh attempts to 
scover truth, happiness, andiduty. ark ait 
Besides the intimations which spring up within our 

own breasts, and which are confirmed by the general 
hhabitudes of human nature, we may learn lessons: of 
‘morality from the instincts of the lower animals ;\and 

affection 

quently exhorted to draw moral ect say 
er animals. 

“ Go to the ant:thou sluggard, consider her ways and-be 
wise ;” we are here directed to an excellent ‘of 
industry and foresight. “ Consider the fowls ofthe air, 

they sow not, ‘neither do they reap; nor gather into 
‘anager your heavenly “akong cedtiediennan not ye 
much better than they ?” These plain facts afford an ex- 
cellent:argument for trust in Divine providence. 

Nor is this all, our moral feelings are, to a certain 
‘extent, regulated by the: physical constitution of our 
bodies, and by the circumstances in which we are 
placed ; and whenever we fall into extremes, either of 
deficiency or of excess, we find monitors withinvand 
around us; to stimulate our languid affections, or to re- 

our headlong desires. at? 
Although all these intimations of duty whieh are so- 

profusely ‘scattered: around, would in ‘themselves be ins 
‘sufficient to afford a universally eo nagar cea ofidutys - 
(because our prejudices: disqualify us from drawing 
‘sound and accurate conclusions ;) yet they are power-— 
ful auxiliaries in moral reasoning, and afford essential 
aid even where conviction is produced by other means, 
‘A moral precept, confirmed by miracles, may, neverthe- 
less, be contrary to our limited -views, or aved af. 

pelled; rather than in- 
clined, to submit. “But let it be showm that the precept 



But the case is wholly diffe- 

compelled to admit as primary and incontrovertibl 
facts. Hence, we find, in Selianicssiotionmie 

moral subj ing ; and 

In another part of this work, (see Loctc,) we have intel i 4 - 

servation ies to our moral feelings. ‘The law of 
God is, i , the ultimate rule ; but-that law is writ- 
ten, to a certain , on our own hearts, because the 
wery instinets which he has given us compel us to ob- 

The law of Serve it; and our experience soon teaches us, that we 
God writ- never can infringe, with impunity, those rules which 
tenon the are indicated by the constitution of nature. God has 
eg swritten his law, not only on oar hearts, but on the face 
- of nature ; and his revealed law is only the enfurce- 

ment and illustration of principles which were always 
and might always have been discovered, 

had not the sins of man enfeebled and obscured his 
reason *, 

Next to the revealed law of God, then, we would be 

(hese are the aids which the Almighty hes given to 

_-® Proinde sic statuimus nihilominus divina 

677 
And farther, that he might not seem to impose strange , Moral 

and arbitrary Seeiogiee Semmeatisi but in his Philosophy. 
own. despotic will, he told them that the law which aero 
they were commanded to observe, was perfectly con-. 
formable to the intimations of their conscience and 
reason. This commandment which I command thee this 
day, is not hidden from thee, neither is it far off :—but 
the word is very nigh unto. thee, in thy mouth, and in thy 
heart that thou mayest do it. 

Our intellectual and moral faculties, though most Distinction 
closely allied, admit nevertheless of an obvious distine-, between the 
‘tion. It is the province of the intellectual faculties to intellectual 
receive impressions, to perceive relations, to examine our 294 moral 
attainments, and to see if. have been legitimately faculties. 

mind. The moral faculties have a and, most 
important office to : for it is their province to 
decide how far the things which are presented to our 

with 
the human mind ; they direct. it to certain objects 
gratification ; and-when these are obtained; it is a mat+ 

of feeling to 

or those desires and feelings of want which are born 
us, 

joyment, 

evare thus impelled to fresh pursuits, andswhen, 
at last, we discover, that which yields the desired. en- 
a to-ourselves, without eopeting the happiness 

others, and which is approved by our-reason, whilst 
it gratifies our feelings, we conclude that we have found 
the right medium prescribed by the author, of our ex- 
istence. These experiments may go a considerable 
length in ascertaining the rule of moral conduct; for 
wwe are not left to grope at random ; nature and con- 
science are always. at-hand to direct or to restrain us ; 
and we-are surrounded, from our very birth, by moral 
relations, which train and. discipline our »minds invo- 
luntarily and unconsciously, to.the habits. and duties 
of agents. 

But here, we must observe, that those: circumstances Origin of 
which. constitute the rule of “moral action, do)mot by the idea of 
any means, necessarily give us:the idea of moral obliga- ™°"*! obli- 
tion. » We can easily perceive, that we. cannot:exceed 8*!'°" 
certain limits without destroying our.own happiness ; 
a regard to our own comfort, therefore, will compel us 
to'respect those boundaries which nature has) prescrib- 
ed, as necessary ——_ pais wt en coms which 
ruin our respectability or ‘But there is no 
more virtue in this than there is in avoiding the fire’ 

our health, or the person whovhasdnjured or betrayed 
us. Weare merely obeying adaw which we dare not 
violate, from ; of the consequences ; and 
which has the of a statutory enactment, to secure 

a senu communi et nature judicio mutuati docti homines gentiles li-- esse ea, que 
‘exis mandarunt, quam qua extant in ipsis. saxeis Mosis tabulis. Nequ ipse, pluris a,nobis fieri eas leges yoluit, quas in. 
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there should be any idea of moral obligation, without 
the idea of accountableness to that Being who created 
the universe, who implanted in our nature those facul- 
ties which enable us to act, and to judge; and who has 
established that order of nature which we are compeéll- 
ed to respect. Take away the conviction of this ac- 
countableness, and there is no distinction between vir- 
tue and vice; and nothing is left but a sordid calcula- 
tion of the consequences which may affect our present 
comfort. A man’s visible interest would then be his 
only rule, and there would be none of those high-toned 
principles which make the nil conscire sibi, the proud- 
est distinction of human nature: the object would then 
be, to preserve a good name rather than a clear con- 
science ; the most profligate would be sensible of no 
baseness ; and the most abandoned wretch would lift 
his head erect, so long as he could conceal his turpi- 
tude from the world. 

In order, then, to obtain a moral principle of suffi- 
cient efficacy, man must consider himself as amenable 
to the laws of the supreme governor; and he must 
seek to know his will by all the means by which he 
has been pleased to make it known, to men: he eught 
gratefully to avail himself of the light of revelation, 
and he ought not to diregard those intimations which 
are presented in the order and course of nature ; he 
ought to consider them as so many auxiliary hints to 
strengthen the obligations of virtue ; and even as use- 
ful to ascertain many points of importance, which are 
not settled by a positive rule, but may easily be re- 
duced toa general law. 

Holding these views, we cannot subscribe to the 
opinions, of Butler and Mr. Stewart, (who is very much 
influenced by him,) that nothing farther is necessary to 
show the obligation of the law of morals than the bare 
recognition of its existence. ‘“ Your obligation to obey 
this law,” says Butler, “is its being the law of your na- 
ture.” But, according to the usual conceptions of 
men, wherever there is a law, there is a lawgiver ; and 
it is not the law itself, but the power and authority of 
the Jawgiver which enforce its obligations. Allowing, 
then, that the law of our nature were ever so clearly 
recognised, it could not be viewed as an object of moral 
approbation, were we persuaded that it was the result 
of fate, or of accident. It is only as proceeding from 
an intelligent cause, and from a being who has willed 
and planned our happiness, that we can admire and 
love the law under which we act; for it is then only 
that we consider it as an intimation of the will of a 
being who is the sovereign arbiter of our fate, and who 
will undoubtedly, some time or other, give full efficacy 
to the laws which he has established. 

«« Every being,” says Mr. Stewart, ‘ who is consci- 
ous of the distinction between right and wrong, car- 
ries about with him a law which he is bound to ob- 
serve ; notwithstanding he may be in total ignorance 
of a future state.” This is the same idea as Butler’s ; 
and we apprehend it brings consequences after it which 
neither of these writers would have been very ready to 
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The common sense and of mankind revolt 
at such an idea ; and, till modern times, neither mora-’ 
lists nor legislators have Pe atpser that there is a 
moral sense in man of sufficient efficacy to regulate his’ 
conduct, independent of the belief of a God, and of a 
future state. The practice has always been to impress 
on the minds of men a conviction, that the moral pre- 
cepts which they were required to obey were the lews 
of the gods, and that they must be accountable at their 
tribunal for the neglect. of them. This appears to us to 
be not only good policy, but sound philosophy ; and to’ 
lay the only sure foundation on which we can ulti- 
mately rest the feeling of moral obligation. © = 

A man who has no idea of a God or of a future state, 
may, nevertheless, be trained to a certain course of con- 
duct conformable to the general views of the society in 
which he lives. If he acts in opposition to these 
views, he will be blamed or punished; for he then 
breaks through the rules of the confederacy ; and he 
may be expelled from the community, as we are told 
the rooks do with their pilfering companions, when 
they are detected in the act of carrying off the materi- 
als of their neighbours’ nests. To avoid punishment or 
shame, then, is sufficient’ to induce conformity to es- 
tablished rules and customs ; another motive will be 
furnished in the praise which attends every man who 
respects public opinion ; and he who is forward in de- 
fending the rights of the community, will be courted 
and applauded for the’ protection which he affords. 
Here, then, is a standard of approbation and disappro- 
bation, founded in public opinion, which is often ini- 
quitous and absurd when considered’ in reference to 
higher principles, or the rights and interests of other 
communities ; and we have thus a moral condition, if 
it can be so called, of human nature without any refe- 
rence to a moral governor. We believe that 
large communities exist in this state, fettered by inve- 
terate prejudices, and referring to them with prompti- 
tude as the laws of their nature. i Bat 

But there are many laws of our nature which are 
not moral laws at all. It is a law of our nature to eat 
when we are hungry; it is a moral law which says, | 
Thou shalt not steal. In this view, the law of our na« 
ture is totally distinct from the law of moral obligation. 
The former arises from instinct or appetite, or from 
prejudice, to which custom has given the force of a 
law. The law of nature is limited by the moral law, 
which defines the boundaries of our enjoyments. This 
moral law is neither instinctive nor intuitive; it can 
only be discovered by reference to revelation, to expe- 
rience, or to observation of the obvious designs of pro- 
vidence. It is true that moral laws are i laws of 
our nature, that is, they are framed by the author of 
our nature for our happiness and improvement ; but 
they become obligatory on our conscience, only in con- 
sequence of our referring them to the will of a superi- 
or to whom we owe allegiance, and who is entitled to 
it from his uniform kindness and benevolence, as well 
as from his sovereign power and authority. 

admit; for, on their principles, it may be equally af- The ideas of right and wrong are acquired at such an Moral ap-. 
firmed, that a person totally ignorant of the being of Pp early period, and confirmed by such a course of con- probation 
God, or one who denies his existence, may feel all the stant discipline, that we are apt to.consider them as in« aieePs a 
obligations of virtue ; and that an atheist may be the  stinctive feelings, or as original independent intimations a rape 
most virtuous person in the world. This must be the of conscience ; and the opinions which tend to modify cuiyora 
natural consequence of making virtue the result of a or controvert this doctrine are generally viewed with moral _ 
moral sense; for such a faculty should convey its inti- some suspicion, as being conceived to have a tendency senge. 
mations to the mind as infallibly as perception; and_ to shake the eternal foundation of moral virtue. In so 
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M far as our particular opinions are concerned, this alarm 
ilosep'¥- is entirely groundless ; for we most zealously contend 
™Y" for the eternal unalterable distinction between right 

and wrong ; but, we contend, that the mind does not 
in itself any particular power or faculty which 
sua jure, on the moral fitness of actions; and 

its decisions on this important point must be set- 
tled by showing the conformity, or non-conformity of 
any action with the general order of nature, to which 
our feelings, faculties, and powers, are adapted. By 
this means, we perceive that the distinction between 

observing, and which are ted to us every day and 
Ge trained toithe ftexctions of 

moral 
. What use is there, then, for a moral sense to perceive 
what is every moment of our lives pressed on our no- 
tice, and rendered familiar to our understanding be 
thousand instances ? Is it a moral sense which 

the of loving their children? No, it i that, oe mec ya loving their o, it is an 
; it is exactly the same with that 

which lower animals, who mi with as regulates v ! a 

on the tal affection? Is it a moral 
urge 
of paren 

sense wenger nh the duty of conjugal fidelity, and 
shows the beauty of this virtue? No, this duty results 
from perceived necessity and expediency. Is there a 
peepmememmieniale nedee elves eiapiepert 
No, but we soon perceive it to be so from the burden 
and inconvenience, the jarring and discomfort which 
pee Fe ae _— sos hem ae We 
should like to see how i i is ice 
could be evinced on muprindiolect a cacaed sakess"On 
our principles there is no difficulty ; for besides the 

inconvenience which it uces, we can show 
that the order of nature is in favour of monogamy ; 
the birds of the air, and the beasts of the field separate 
into pairs, and during the season of their loves remain 

asbabeneanspeeian diy lee poapertion eto ta on species proportion between the 
sexes; an argument which the author of our religion 
did not disdain to employ, when he said, he that made 
them at the beginning made them a male and a female. 
Is it a moral sense which proclaims the virtue of patrio- 
tism? No; we are trained to it from our infancy, in 
consequence of those powerful associations which arise 
from common laws, and common religious feelings, 
and common protection, and common interest, all which 
cement the population into one body, and knit the soul 
of the community into one common feeling. Does any 
moral sense us our duty toGod ? No, our feelings 
often revolt from this duty, whilst our reason can point 
out a thousand to enforce it. 
Our readers will perceive that we have been arguing 
against a moral sense, only in the light in which it has 
been viewed by several eminent modern philosophers, 
such as Butler, Reid, Stewart, &c. as a distinct power 
of the mind, enabling it to ive the moral 
or turpitude of actions; and whilst we dismiss it, in 

sasat dary, this Sense, as totally unnecessary, we have endeavoured 
verivea - 20 Shew that there is a radical and essential distinction 
rom vari. between right and , fixed by an unalterable law, 
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partly from its own feelings and faculties, partly from _ Moral 
the bodily capacities and functions, and partly from Philosophy. 
the order of nature, or the circumstances by which we — ¥—~ - 
are surrounded, which are ordered and disposed by the 
author of our nature, and influence materially our feel- 
ings, our opinions, and our actions. By comparing all 
these things together, we learn to distinguish between 
what is local or accidental, and what is fixed and per- 
manent; and we perceive distinctly that the line of 
conduct resulting from the knowledge thus acquired, 
is not only consistent with the will of heaven, as inti- 
mated by the course of Providence, but is also perfect- 
v consistent with our own happiness. It is only by 

is enlarged view of the subject, that we learn to cor- 
rect the narrowness of private feeling, and to consider 
our own happiness as identified with the public good. 
An individual who looks not beyond himself, would be 
— to view many things that befal him as exceed- 
ingly wrong, and to regard them with the strongest 
disapprobation; but when he considers these things as 
happening by the fixed ordinations of Providence, and 

of course, they must be useful in their general 
tendency, though disastrous to him, he then views 
himself as a fellow-subjectunder the same moral govern- 
ment, and learns to approve whatever promotes the 
plans of the Supreme Legislator. He then learns that 
true self-love and social are the same; and he learns, 
moreover, that /o be virtuous, and lo consult his own in- 
terest, are, in fact, synonymous expressions. Partial 
views of expediency, or limited conceptions of God’s 
moral government, or turbulent and ungovernable 
passions, may often make these expressions appear, not 
only different, but opposite ; but they are identified by 
the nature of things, and the appointments of heaven, 
And we are inclined to think, with King, that the dis- 
agreement of authors respecting the criterion of virtue, 
is rather apparent than real; and that “acting agreeably 
to nature or reason, when rightly understood, would per- 
fectly coincide with the fitness of things ; the fitness of 
things; as far as these words have any meaning, with 
truth ; teuth, with ¢he common good ; and the common 
good with the will of God.” 

It follows, from what we-have already advanced, The rules 
that whatever tends to promote the best interests of of moral 
man, must be right, and conformable to the will of dutyalways 
heaven; and that in searching for a rule of moral con- ‘correspond 
duct, we will always find it to coincide exactly with that }" eres, 
which promotes the real happiness of man. Much 
mi tion has arisen on this subject, from con- 
founding the motives with the rules of action. Were 
there no sinful bias in human nature, and no tendency 
to excess in its original passions, the motives and the 
rule would always coincide: in that case, whatever 
man willed would be right, and his own inclinations 
would be an infallible rule of right conduct. But as it 
is evident that the passions often act with undue vio- 
lence, and are directed to improper and illegitimate 
ends, the only rule that we can have for the man 
ment of them is, to consider the consequences which 
they produce, in their various bearings, on our charac- 
ter, our present happi and our future ho; If 
they contradict any intimation which we have received - 
from the word of God, or the light of nature, we have 
reason to feel alarm ; oo Lips hatha pent 
whilst our present happiness and respectability are pro- 
moted, we have the concurrence of every species of 
evidence to i e that the ons, or appetites, or de-" 
sires, have legitimately indulged, and directed to 
proper ends. We do not see any rule, then, by which - 
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we can judge of the er degree in which any appe- 
tite or i ought to be indulged, but by the ex 
diency of the results to which it leads; and having 
learned by experience and extended knowledge what 
is most conducive to our own and the general good, we 
henceforth conclude that this is an object of rational 
pursuit; we studiously dismiss every motive that would 
divert us from the attainment of it; and the rule and 
the motive are again brought to coincide, as must have 
been the case in a state of perfect rectitude. 

Mankind act at ee without minutely calculating 
consequences, or having an rd to remote expedi- 
ency ; for they are rar tt either by authori- 
ty, which they dare not disobey; or by instinctive feel- 
ings which they are not inclined to resist. In this 
way, they often acquire habits which stick to them 
through life, and which they seldom examine with a 
view to ascertain whether they be founded in truth and 
reason. When, however, they have been led to think, 
they soon begin to perceive that the habits which they 
haye acquired, and the feelings which they have blind- 
ly. obeyed, are referable to a general law, whose utility 
Hee are forced to recognise, 

This is the general situation of mankind ; they are, 
from their infancy, moulded by education, and trained 
to moral habits insensibly and involuntarily ; but not 
accidentally, for every system of moral education lias 
a foundation in nature, though it may be strangely dis- 
torted by circumstances, and: searcely reducible tothe 
ordinary habitudes of moral action. When once theit 
knowledge is extended, and they are able to examine 
the foundation on. which their actions rest, they either 
find them, or endeavour to make them, consistent with 
that general plan which reason compels them td recog: 
nise, and to ascribe to an intelligent and benevolent 
ruler, whose laws they feel themselves bound to obey, 

Those feelings, then, must be pronounced worthy of 
moral approbation, which give rise to actions whith are 
salutary in their consequences, useful to cursélves, and 
beneficial to society ; and calculated alike to promote 
our present happiness and our immortal hopes: 

This is nearly, if not altogether, the doctrii#é of Ex. 
pediency, as taught by Paley, which has been’so ge- 
nerally condemned and so little understood. It»is the 
very principle, however, which seems to latevall 
the proceedings of the Almighty ; the teridency of the 
whole being to promote the general good; and could 
we detect any thing in the economy of Providence, de- 
cidedly malignant in its aspect and tendency, we should 
be forced to exclude benévolence from the list of the 
divine perfections. But as we pronounce the ways of 
God to be good, from perceiving that the result is be- 
neficent, can we hesitate to pronounce our approval: of 
human actions when their tendency coincides with the 
plans of Providence, and when their end is to pro- 
mote the general good? But there are soine who seem 
as if they never could be satisfied, unless virtue and 
interest are set at variance, and happiness and duty 
rendered inconsistent, They seem to be influenced by 
the same principle as the Religionists, who seek for 
merit by austerities abhorrent. to nature; or asthe wor- 
thy Father, who wished he had been commanded to be- 
lieve. what was impossible, that he might have had 
it in his power to give a satisfactory evidénee of ‘his 
faith,..Who can. hesitate to explode such notiotis as 
hurtful follies? And we aver, that they do not 
think more soundly, who imagine that virtue must be 
inconsistent with their present interest arid happiness. 
In prosecuting a’ course of virtuous conduct; we may 
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be compelled to forego some temporal advantages, 
which ma fall to the lot of whose consciences’ 
are less scrupulous than ours ; but this involves no for« 
feiture even of present happiness, since we have more 
satisfaction in the a tion of our consciences, or in 
the hopes of future reward, than we could have enjoy- 
ed from the gratifications which we voluntarily re« 
nounce, after a due calculation of consequences. 

If, therefore, by ‘what is expedient, we understand 
not merely that which promotes. our interest, 
and private gratification, but that which is most cons 
ducive to the general happiness of ourselves and others, 
for time and for eternity, we may ce consider 
this kind of expediency as'a test of the virtue of hu- 
man actions, unless it can be proved that God has'given. 
some other rule inconsistent with these principles. But 
this is impossible ; the Author of our nature is not such 
an unreasonable task-master, as to‘command the per- 
formance of duties from which we can derive neither 
profit nor pleasure. His: are sanctioned not 
only by the paramount authority by which they are en+ 
joined, but also by their own reasonableness ; by their 
adaptation to our circumstances; and by their tendency 
to promote our true happiness, We have thus every 
conceivable inducement to virtuous conduct, since it is 
found to be not only conformable to the will of heaven, 
and to the law of conscience and of reason, but also 
perfectly consistent with the best interests of man: To 
suppose that what is expedient, in the extended sense 
in which we have understood the term, can by any pos- 
sibility be wrong, would be to subvert at once all our 
ideas of the moral government of God, which can be 
understood only by the perceived tendency of the plans 
of Providence to promote some good and nt 
end. We may surely, then, judge of the moral cha- 
raeter of human‘actions’ by their tendency to promote 
the best interests of man; and ‘we may find the origin 
of moral approbation, by ap to the actions of 
men, the same criteria by which we judge of the wis- 
dom and goodness of God. © Hote. Bes isi. 

It cannot be denied that’ the doctrine of ex 
may be grossly abused; it is the abuse’of it that gives 
rise to all the aberrations of human conduct ; for: : 

; I ¢ i " f ft . ever any man deviates from the straight _ — , on tee 
tude, he proposes to himself some 
advantage; but his views are limited to selfish and 
temporal gratifications; and he forgets the duties which 
he owes tosociety, and to himselfas the heir of immortal 
hopes. But the doctrine’ is mot answerable for these 
abuses and perversions of it; these must be charged to 
the account of the headlong passions’of men, which, 
for the ‘sake of a little present gratification, make them 
ovetiodk their duty as’ rational, social, and immortal 
beings: Nor can it be denied’ that we ate exposed’ to 
numberless temptations, which induce us to’take very 
short-sighted views of expedieriey, and to consult our 
own comfort at the expence of the generalgood; but 
reason and conscience are given us to combat these 
tenrptations, and to raise us above narfow and contract- 

Spat a ae peep apna So ‘powerfully do these princi Fis. 
tinetly dorthey proclaim that man is forrned to take ah 
interest in the common welfare of his species, that there 
is nothing of which he is so much ashamed as to be 
convicted of selfishness and want of feeling for the dis- 
tresses of others. 

It is observed by Dr. Smith, that the loss of a finger 
will cause infinitely more uneasiness to at individual, 
than tovhear of the loss of tire whole empite of China ; 

3 



observes, that no man would, hesitate to make 
+ such a sacrifice to. save so many millions from destruc. 

_ The observation holds true with regard to culti- 
man, whose mind has been trained to observe 

-various.dependencies in human society, and to see 
principle of philenthropy. generated at first in the 

narrow family circle, gradually diffusing itself through 
the whole family of. mankind. 

Friend, parent, neighbour, first it will embrace, 
His country nexf, and next all human race. 

. But an uninformed savage who has not learned to 
read the will of heaven, in the ordinations of Provi- 
dence, and to perceive that his own happiness will be 
promoted by expanded feelings, would not give one 
joint-of one finger to save half the world from ruin; 
and this, surely, is as clear a proof as can be desired, 
saan Seren at is not the result of any particular 

sense or natural feeling, but the consequence of 
enlightened reason, of improved principle, and of ma- 
tured wisdom. 

Thus, from limited views of expediency, very great 
errors may arise; for a man is extremely apt to con- 

represents his opponents. These are 
cxhibitons of human character, which sound wisdom 
will teach us paeede pity than raniyaoay for re: OP 
easily perceive that no man can have any great liking, 
for qualities which eclipse bis own fame, or prevent 
his ownadvancement, When placed beyond the pos- 
sibility of interfering with our interests, we can praise 

mire them; when death removes the grounds of 
emulation, we,can shed a tear ever the ashes of a rival 
whom, when living. we feared and detested. Extinc- 
tus amabitur idem. 

springing out of li koe vive 
ions merely moral ; for though reason may easily show 

i iety, it cannot so easily subvert their in- 
human heart. But let it be remembered 

that the evident design of the PoarenenLary.eet is to 

ri 
promote the general good of the human species; and 
that when this object is accomplished, individuals are 
not to consider their partial inconveniences as any ex- 
ception to the divine goodness. If they suffer in one 
respect, they be improved in another; the loss 
of worldly w may be the acquisition of substan- 
tial wisdom ; and the trials to which they are exposed 
may be the means of calling forth their mental ener- 

exhibiting a display of virtues and en- 
meliorate and improve the world. 

Theideaef Let it then be kept in view, that man is accountable 
aceount- Gubler esiionnate higher tribunal than that which is 
sara constituted either by conscience or public opinion, (and 
the abuse Without this-copsideration there can be no: i> 
of expedi. Sponsibility,) let this. be kept in view, and there will 
ency. VOL. XIV PART I, 
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be little danger of abusing the doctrine of expediency, | Moral 
or of making it subservient to,low.and. selfish gratifi- Philosophy. - 
cations. Every individual will then consider himself as i 
bound to promote that general happiness which he sees - 

y consulted and provided: for by the Parent 
of the Universe; even though, in doing so, he should 
be compelled to forego some private advantage of his 
own. But it is not generally necessary to, make such a 
sacrifice; for public prosperity cannot possibly arise out 
of general individual misfortunes ; and those measures 
which are best. for the whole, will generally be found 
best for every individual of which the aggregate of so- - 
ciety is composed, - 

The same observations hold. true with regard to the - 
general intercourse of nations with each other, Jus. 
tice, in the long run, will always be found to be their ~ 
best policy,; though the violation of this principle may 
often promise many preat and decided temporary ad- 
yan It is not long since we heard it proclaimed, 
in the face of the whole world, that it was expedient 
for the safety of the French empire that Spain should 
be annexed to its already overgrown possessions. The 
same argument has always been employed wherever a 
powerful nation wished to invade the rights of its feebler 
neighbours; and in all cases the general result. has - 
been the same ; either an enthusiastic spirit. of-resist- 
ance has been produced, which defeated the design of 
the aggressors ; or passive acquiescence begets in them 
2 supineness and effeminacy, which soon render them 
fit and easy objects of v nce, 

_ When this merited retribution. oceurs, it is very ge- Visible re«- 
nerally reckoned an interposition of Providence to pu, ‘tibutions 
nish, iilty. We conceive this.opinion to be erro- a 
neous. No interposition is necessary in suth ‘cases ; iplenpall 
they fall under the eral laws of an overrul- tions of 
ing Providence; and Te the operation of natural Provi- 
principles and feelings, they bring theirown corrective dence. 
along with them, esee, no doubt, the hand of Pro- 

r- vidence, whenever the foolish; reap the fruits of, their 
a ; or when the presumptuous fall by their own 

or the profligate by their own excesses. But 
there is nothing un here, to deserve the, name of 
Pa interposition ; od phese pou =e couenced by 

ordinary principles whi late the dispensations 
of jk Ap Fi which fork hen. with unerring 
certainty, the consequences of human conduct. Were 
it possible to preserve moderation, when in. possession 
of absolute power; or prudence, when. crowned with 
continued success ; or energy, when wallowing in lux- 
ury ; or abstinence, when unrestrained by principle ; 
in such circumstances, it might be necessary for the 
Supreme Ruler to depart from the usual principles of 
his government, and to interpose in an extraordinary 
manner to punish the guilty, or to break the rod of the 
OPERA: But the case is amply provided for by the 

inary arrangements of Providence ; and the circum- 
stances which -we have stated never fail to produce 
such consequences as tend to. bring mankind back to 
the sound principles established by the law of God, 
and illustrated in his moral. government.of the world.. 

We trust, then, that it- will ‘appear, from what has What is 
been said, that whatever is right, and just, and proper, right is al- 
is also most expedient, both for individuals and for:na- "4y$ ¢x- 

tions ; for, the ways of Providence, which evidently ref 

sanction these principles, never can be supposed to di- p.rsa, 
rect mankind to a eourse of conduct which will be ul- 
timately unprofitable. This proposition, indeed, will. 

. aR . 
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be assented to by the most scrupulous moralists ; and 
yet is it not perfectly convertible, and may we not say, 
with equal propriety, that whatever is ultimately and - 
essentially expedient for men, must be right, and agree- 
able to the will of heaven? Would it not involve a 
monstrous absurdity to say, “this is, in every respect, 
most Ke pees for you, but it is wrong, you must 
avoid it?” For-what can influence the conduct of any 
human being, but a regard to his best interests? It is 
true, indeed, that what is expedient for one particular 
purpose, may be wrong; but this is only because it 
is inexpedient upon the whole. This was the case with 
the plan of Themistocles for burning the combined 
fleets of Greece, that the Athenians might be undis- 
uted masters of the sea. He had stated publicly that 
e had devised a measure of the utmost consequence 

for increasing the power of Athens, but that it could 
not be divulged without defeating the execution of it. 
Aristides was ordered to communicate with him; on 
hearing the scheme, he instantly repaired to the assem- 
bly of the people ; and without informing them what 
the measure was, declared, that nothing could more ef- 
fectually promote the superiority of the Athenians, but 
that nothing could be more unjust. The feelings of the 
people, on this occasion, acted with instinctive promp- 
titude ; and, relying on the opinion of one whose name 
was identified with that of justice, they ordered the 
measure to be rejected without farther examination. 
Had they acted differently, this illustrious Athenian’ 
could easily have shewn them that mutual good faith 
was essential to the peace and the intercourse of na- 
tions ; and that, without this, they must be perpetu- 
ally engaged in wars of extermination against each 
other. 

After all, however, we are more anxious to rescue 
the doctrine of expediency from the undeserved oblo- 
quy to which it has been exposed, than to found on it 
our system of morals. We consider it, particularly as 
it is explained in the writings of Paley, as a beautiful 
illustration of the wisdom and benevolence of the di- 
vine government, in having made the duty of man, in 
every respect, consistent with his best interests. But 
we conceive the principles of morals to rest on a still 
simpler basis, ait to be pointed out by circumstances 
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the will of God, who in all the arrangements of his pro- aie 
vidence, has obviously consulted our happiness. 

If we admit that this is a fair criterion, we may per- 
haps be able to throw some light on the much agitated 
question, “‘ To what principle in our nature we are to 
ascribe the feeling of moral approbation.” For the 
question will then be reduced to this, What is the prin- 
ciple which enables us to decide respecting our best’ 
interests? And this question will be answered by con- 
sidering what principle, or principles, are employed in 
‘comparing different actions, in anticipating consequen- 
ces, in contrasting the effects of different gratifications, 
and in taking into view the general interests of man, 
as a social, rational, and accountable being. Lest we: 
should err in assigning to one principle what, in fact, 
we consider to be the results of sisted we say, in ge- 
neral, that these operations are to ascribed to the intel- 
lectual part of our nature: for we do not pretend to be 
acquainted with any principle but reason, which can 
shew us the obligation to obey any law. Where visi- 
ble authority is interposed, fear would compel obedi- 
ence, even when the law is unreasonable: yet even 
here we cannot exclude the province of reason, which 
compares the different results of obedience and diso- 
bedience, and compels us to adopt the course most 
likely to ensure the least injury, or the highest satis- 
faction. 

Conscience is generally su 
agent in these decisions: an 

tent with the nature of a secondary or factitious prin-’ 
ciple, and is appealed to as a sovereign arbiter in all 
discussions about right and wrong. It may always be 
safely trusted when enlightened by knowledge and 
guided by reason: but without their assistance, it is a 
dangerous, and often a destructive adviser; clear] 
evincing that it has no independent jurisdiction, and is 
possessed of no infallible certainty of decision. It is 
merely a mental habit, arising out of the circumstances 
of our nature, and strengthened by the most powerful 
associations, and the most interesting recollections: 
and disciplined by constant use, till it acts with a rapi- 
dity and force which make us forget every thing but 
the emotions which overwhelm us. 

to be the chief Conscience 
its power is indeed @ mental 

great; it acts with a force which is thought inconsis- bbit- 

* 

immediate and facts in the constitution of our nature, long before 
efficacy we have any idea of their general expediency, or unfit- 
than views ness, It is only after the mind is enlightened by va- 
= expedi- ried knowledge, and the principles improved by pa- 

°Y tient culture, that we discover our real interests, and 
discern the wisdom and goodness of the divine govern- 

Suppose we should wish to enforee any one of the Exemplit- 
moral virtues, we can derive arguments from the oe of 
positive command of the Supreme law-giver, and also \.h is), some 
from many accessary circumstances which recommend of the mo- 
present obedience, independent of more remote views ral virtues 
of advantage. Let us see, for example, how we would are en- 

m considerations forced. 

{n what 

ment. Till we reach this point, we are pretty much 
in the situation of children whose humours are crossed 
by a parent’s authority, and whose views of expedien- 
cy are very different from his. They find, however, at 
last, that he understood their interests much better 
than they did themselves, and that obedience was both 
their interest and their duty. There cannot be a doubt 
that we will ultimately make the same discovery with 
regard to the law of God: in the meantime, it is our 
duty to listen to the plain intimations by which his 
law is enforced ; in the confidence that, in the end, we 
will find the result to be both profitable and expedient. 

If, then, our duty as moral agents be perfectly coin- 
sense expe- cident with our best interests, we may safely assume ex- 
diency may 
be reckon- 
ed a test of 
virtue, 

pediency, in the enlarged sense in which we have consi- 
dered it, as a sure criterion of virtue: for it is impossi- 
ble but that which is most conducive to the temporal 
and eternal interests of man, must also be agreeable to 

recommend the virtue of patience, 
of a moral nature. In the first place, we feel that im- 
patience renders us unhappy: this is a hint from our 
own nature, to teach us to repress our headlong pas- 
sions, and to wait patiently for the desired consumma- 
tion. In the next place, we see that impatience does - 
not promote, but rather retard the accomplishment 
of our wishes: here reason lends its suggestions in aid 
of our feelings, to strengthen the great moral lesson of 
patient endurance, But this is not all ; the same lesson 
is enforced by the whole order of nature, and we are 
actually trained to it by the usual economy of provi- 
dence. No man expects to reap on the same day in 
which he sows ; no man expects all the time to be an- 
nihilated which lies between him and enjoyment: he is 
compelled to wait ; and he cannot but see that it is best 
to do it patiently. We perceive that a certain portion 
of time, and a certain quantity of labour, are necessary 
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for ion of certain effects, and that’ cheerful things to mislead us, reason must exercise an impartial . Moral 

paler. is the best antidote against the irksomeness scrutiny, and endeavour to distinguish between those Philosophy. 
, and the tedium of hope deferred. Wesee associations which are natural and which are spu- 

also that time is necessary for the evolution of the 

drink? No: but a rule no less certain is given us by 
the author of our nature: for we feel excess to be hurt- 

rious ; and between those habits which are accidental, 
; and those which are founded on the immutable order 

- ip Seeeirthn opinion shot i pareSanbie is 
to give the idea of moral approbation, it has been al- 
leged that the reasoning faculties cannot give us any 
idea either of the beautiful or ofthe god * To be 
sure, reason does not uce the idea of the sublime or 

stances necessarily produce. 
But the fancy of some moralists is, that after reason 

has shown a measure to be consistent with the general 
good, and to harmonize with the general system, a 
particular sense is further required to give the percep« 

of moral beauty. This is similar to the whim 
which we have ‘endeavoured to explode from intellec« 
tual wy 3 (See Concertion and Losic,) viz. 
that after reason, or whatever power it may be 
called, has collected the parts of an idea, or conception, 
a oe path nas isa ochre cede wccag, Pepper gh 
act as gentleman usher, and introduce thi to 
the presence of the mind. We have shown that cer- 
tain objects to the senses, are found at once 

be or disagreeable. T'wo well propor- 
please the eye—two distorted or irregu« 

ones offend it—harmonious sounds are agreeable to 
discordant ones are displeasing. But it often 
is that the objects of ion are presented to 

us in such a complicated form, that we can, at first, 
discover neither beauty, nor ity, nor harmony : 

a of ing, ient investigation 
er, we disco over ati bemutiful arrangement, 
mutual su’ . adaptation of parts. 
mind is then enabled to take in the whole at one 

lance, in consequence of the connection which reason 
established the parts ; and can ounce 

r 3 quired in a 

way similar 5 : | i 5 z i 
ar 
i 

feelings, it never can be an object of moral approbation ceptions. , 
in any circumstances; for we soon = 8 i at 4) | 
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opinions questions 
rals. This, however, is only abuse of that princi« 
ple which leads us to decide with almost intuitive 

the merit or demerit of actions; and 
or aversion fie i ry “ i] i a i rel + i 
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, Moral cumstances to consider, before we can form a just esti- 
Philosophy. mate of the action subjected to vestigation. We dis- 

cover at last, however, we shall suppose, that cruelty, 
or injustice, lie at the root of the whole, and that every 
part may he resolved into these principles ; in these 

MORAL PHILOSOPHY. | 
to their interests ; because perverted feelings counteract _ Moral. 
the influence of cons¢iénce and reason, and keep the Philo 
mind in a state of torturing suspense between inclina- - 
tion and duty. These are moral 7dola, which prevent Morat 
the mind from recognizing the obligations of virtue, in idol 

circumstances, our earliest and most powerful associa- 
tions lead us to pronounce a decided disapprobation of 
those qualities which we have been trained to dislike, 
which we hate when exercised towards ourselves, and 
which we soon learn to hate with abstracted unmixed 
dislike, in whatever circumstances they may appear. 

Is not this the origin of that sympathy which forms 
such a remarkable feature in human conduct, and 
whose influence on our moral perceptions Dr, Smith 
has so beautifully illustrated? Taking sympathy in 
its most ordinary sense, as a feeling extended towards 
those who endure suffering, it obviously arises out of 
our own private feelings. Suppose the suffering to 
arise from cruelty or injustice, is not our sympathy for 
the sufferer excited, primarily, by our antipathy to the 
offence by which he suffers? There is an ingenerated 
abhorrence of the crime, and this elicits our affections 
and exertions in behalf of the sufferer. We believe this 
to be the real origin of our sympathy, in the sense in 
which we have at present understood the word ; and 
we think it would not be difficult to show that it has a 

the same manner as the Idola trtbus, &¢, prevent it 
from discerning the obvious conclusions ‘of right rea- 
son. But let the passions be lulled asleep ; and let the 
injurious tendency of any practice to which we are ad« 
dicted, be then demonstrated, and it will instantly be 
viewed with moral oe iNT or rather with coms 
punction, because we fecl that it is a voluntary injuty 
which we have inflicted on ourselves; ° and self-con- 
demnation aggravates the unpleasant feelings which 
always accompany moral disapprobation. There are 
fewer obstacles to the exercise of a sound judgment in 
estimating the conduct of others: we disapprove, with 
instinctive readiness, of what is vicious, and commend, 
with equal promptitude, what is salutary and useful; 
not from any selfish views of benefit or injury, but be- 
cause we have actually acquired an abstract love or dis- 
like of certain qualities which have affected us; and 
that not accidentally, but by the constitution of our 
nature, and the arrangements of Providence. 

But perhaps it may be thought that greater unifor- 
mity in morals tight be pea dar if tte principles ro se 
which lie at the foundation of them are thus general, of thin 
and fixed immutably in the constitution of things. In 0" moral 
answer to this, we may observe, that though there are subjects 
numberless circumstances which diversify the ree 
of moral conduct, yet we are acquain rad 

eognate origin, in whatever acceptation the word can 
be used. It is not, then, as Mr. Stewart alleges, a 
principle superadded to our moral constitution, as an 
auxiliary to the sense of duty ; sympathy is a name in- 
vented to describe that particular effect which the sense 
of our own injuries or sufferings produces on our feel- 

~ .-. mue 

: 8 Skis : with no ins rent diver 
ings, when we contemplate the injuries or sufferings of stances in which the ordinary principles of morals are sity. 
others ; in which case our hatred of the injury makes 
us espouse the cause of the sufferer, and teaches us to 
adopt him as our ally in repelling the evils which be- 
set humanity. We are perfectly sure of his concur- 
rence, and rejoice to have found a person animated by 
our own views and feelings, and bound to us by a 
powerful common tie. 
We are aware that sympathy is generally considered 

as a mysterious original power, which instinctively 
prompts the heart to feel for the miserable. This no- 
tion is disproved by the fact, that those who suffer 
least, have always the least sympathy ; and were there 
any wholly exempted from matter, we have reason 
to conclude that they would be monsters of inhuman- 
ity; unless they were ttained to a kind of artificial 
benevolence, and thus taught to relieve sufferings which 
they neither can sympathize with, nor comprehend. 
They, on the other hand, who have suffered most, have 
always most tenderness of heart, and feel the most an- 
xious desire to relieve the afflicted. 

-Haud ignara mali miseris succurrere disco. 

We hold, then, that all those things which are morally 
wrong, are either offensive to our feelings, or injurious 
to our interests. This is a safeguard to our virtue, pro- 
vided by the wisdom of Heaven ; and the very dislike 
of cruelty or injustice, is tantamount to moral disappro- 
bation: for though, in many cases, there may be dis- 
like, without moral disapprobation, yet this is only 
when moral agents are not concerned. A voluntary 
offence must always be viewed with marked disappro- 
bation, as being an offence against the comfort and’se- 
curity of human nature, and against the general laws 
whicki God has appointed to regulate our feelings. 

It is sometimes, indeed, extremely difficult to con- 
vince men that.certain species of moral evil are hurtful 

reversed. We know of no nation in which a mother 
does not love her own child, or in which a son does not, 
in some way or other, honour his parent. We hear in- 
deed of some tribes in which it is customary for chil. 
dren to put their aged parents to death. Supposing 
the fact to be fully ascertained, it would not militate 
against our assumption of filial duty as a general law ot 
our nature. We may easily conceive that this unnatu- 
ral practice arises from a mistaken sense of duty, and 
that the son reckons it an act of piety to terminate or 
prevent the sufferings of his aged t—We are told 
that, in Sparta, theft was reckoned a virtue: No such 
thing; but dexterity and adroitness were reckoned 
useful qualifications, as being akin to the stratagems of 
war, to which the whole policy of the state was made 
subservient. ‘Theft was punished there, as it is in every 
other place, where a distinction of property exists; but 
he who stole, not from necessity or inclination, but to 
sharpen his powers of stratagem and cunning, was com 
mended, as these qualities were deemed useful to the 
state—In many nations, the sexual intercourse is €x- 
tremely loose ; yet we know of none in which the prin« 
ciple of appropriation does not obtain, and in which the 
relations of husband and wife are not recognized. _ 

If we consider the worship of God:as a moral duty, 
in which light it is undoubtedly to be viewed, we shall 
see the most immense diversity of absurd rites, and 
monstrous objects of superstition; yet, amid all these 
aberrations of the human understanding, the leading 

principle of religious worship is recognised, and the 
duty of man to adore a supreme power is acknowledg- 
ed:—In short, amid ail: the diversity of human con- 
duct, we can always trace some leading connecting 

principle, though infinitely varied according to the cir 
cumstances of society, in regard to knowledge, educa 
tion, and refinement. In some instances this principle 



perverted ; but 
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| : 
df ‘The history of the various nations which have flour« 
ee eee 

observing the development same moral princi 
from the first simple elements on which it is found, 
till it is carried to the highest improvement. and most 
extensive ication of which it is susceptible. We 
are often struck with the singularity of manners and 
customs which we observe in different states, but our 
wohdeér vanishes on being made acquainted with their 
circumstances, prejudi and habits. That which at 

i singular or anomalous, is discovered 
to be natural, in the imperfect stdte of improvement 
which they have reached. It resémbles the-feclings of 
peice eee. pm ing out of human nature, 

3 

and laying the { the attaitiments of man- 
hood, yet w removed at an infinite distance from 

ey are struggli 
them, and iat 

the midst of cireurmstances which for a while 
h their influence. They are, however, accommo- 

dated to the taste of the nation at the time; and a pre- 
mature reformer would in all probability rivet the chains 

: of prejudice, or ensure his own destruction ; whilst he 
who watches the tide of public feeling, and seizes the 

moment for innovating on = ic opinion, will 
carry the whole nation with in a triumphant 
career of improvement, will lay the foundation of 

inciples and feelings which will never cease to oper- po Pan gee mm 

of generosity 
that of «free and high-minded 
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owing wants and their advancing knowledge, till at | Moral 

en it gives birth to feelings of which the iene mind Philosophy. 
could form no conception. Such a view is surely well >>, ality 
calculated to produce liberality and mutual forbearance. gq for- 
We might almost as well find fault with a man for pearance 
being born blind, as with an illiterate savage’ for not necessary 
feeling the finer moral sensibilities. of our nature.. The Sg mag 
faeulty is not yet developed, because no excitement has 6 a4. 
been applied to it; and* the’ individual thus citcume j.cter of 
staneed is like achild who has an ear foremusic, but, nations or 
from want of experience and training, cannot ‘as yet individuals. 
distinguish one tune from another. And the same ésti- 
mate which we’ apply to the moral state of nations, we 

ht likewise to apply in judging of the characters of 
individaals. -How often do we see incongruities which 
we lament, and which yet: do not, on a fair estimate, 
amount to moral delinquencies! They arise rather from 
some obliquity of the understanding, which has been 
disturbed by inveterate prejudice, or fettered by invin- 
cible ignorance? and we ought to regard persons thus 
unhappily situated, with the same indulgence as we 
view nations a century or two behind our own in’ point 
of general improvement. | In fact, every individual, in 
his moral progress, has to go through all the stages 
which have conducted nations, during the lapse of 
many centuries; to their highest pitch’ of moral and po- 
litical improvement. We see him, for instance, at one 
time distinguished by the prejudices which character- 
ized the tenth century. We see him struggling, with 
difficulty, car: the mists of ignorance, till at last 
some event similar to the revival of letters, or the art 
of printing, or the Reformation in religion, agitates his 
mind, rouses his faculties, and raises his feelings to the 
highest tone of moral refinement. 

Hitherto our attention has been directed almost sole. General 
ly to those-great general principles which God has e3. view. 
tablished in the constitution of our nature, or the ar. 
—— of his providence, to direct us in that course 
of duty which is most consistent with his will, and with 
our own iness ; and we have endeavoured to show 
that we are evidently directed, and to a certain extent 
forced into the path which we ought to follow, in ful- 
filling the will of Heaven, and prosecuting our own 
happiness, Our object has been to show that the prin- 

” ciples of morals, so far from being accidental or conven= 

so far'as the exhibition of outward actions is concern 
but permanent in their nature and character. Our ins 
stincts, our epee our bodily powers, our mental 
faculties, tog with the whole constitution of na« 
ture, point to the same goal, and conspire to produce 
the same important results. Experience and observa- 
tion confirm these obvious intimations, by showing us 
that whiat we ought to do, is always most consistent with 
our happiness and interest, and that whenever we vio-« 
late the invariable order prescribed and confirmed by 
so many sanctions, the transgression never fails to bring 
its own punishment along with it, and to remind us of 
the eternal law by. which our moral actions and feelings 
should be regulated, and shall one day be judged. 

But whilst our duty is thus enforced by so many 
considerations, it must at the same time be remember- 
ed that all our feelings have a tendency to excess ; that 
every passion seeks'its immediate and direct gratifica. . 
tion ; whilst such indulgence is in f ponte utterly sub- 
versive both of iness and moral order. Hence the 
unceasing conflict our passions and our reason, 
in which the latter is so often worsted ; and hence all 

tional, are fixed and immutable; varying pein sar 
’ 
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those moral evils which desolate the world, which in- 
troduce guilt into the conscience, and misery into the 
abodes of men. ‘To obviate these inconveniences, is 
the object both of moral studies, and religious instruc. 
tions, though these frequently prove ineffectual to cor- 
rect the inveterate habits arising out of vicious indul- 
ence. There is, however, no natural impossibility of 
lang so. Any vicious habit may be corrected, if mo- 
tives sufficiently powerful are suggested. Let a man 
be convinced of the odiousness and criminality of vice ; 
let him be persuaded that its evil consequences do not 
terminate in the present life, but shall be continued in 
the world to come, and show him at the same time a 
practicable method of escaping these evils, and it is im« 
possible to doubt that he will readily embrace it. Men 
continue the slaves of sin, only because they do not see 
its enormity, or because they reckon their emancipation 
hopeless. We conceive that moral reasoning may be 
highly useful in enlightening the mind with regard to 
the first of these errors. It is more peculiarly the busi-« 
ness of religion to remove the second; and although it 
does not fall within the province of this article to dwell 
particularly on the sanctions of religion, yet as we think 
that they are-most powerfully enforced by the judicious 
application of moral reasoning, we s be happy if 
our speculations can in any degree be made subservient 
to this important end. 

After the general view which has been given, we 
proceed to consider more particularly the various prin- 
ciples which impel the mind to action, or which influ- 
ence its determinations; and in this investigation we 
shall necessarily be called to attend to the moral esti- 
mate of the actions which result from these principles. 

We have seen, that though an invariable rule is point- 
ed out by the constitution of our nature, and the ar- 
_rangements of providence, yet there is no principle in 
our nature which directs us to the invariable observ- 
ance of this rule. If there were such a principle which 
inclined us irresistibly to the performance of duty, we 
should cease to be moral agents, and accountable 
beings. The veiy idea of a moral action implies that 
there is a choice between motives, and the greater the 
struggle, the more glorious is the victory when good 
principles prevail. There is even among the lower 
animals, a sort of kalancing of motives arising from ex- 
perience and education. A lion, for example, has al- 
ways a disposition to eat a man when he is hungry ; 
in situations however, where he has an opportunity of 
being acquainted with the power and resources of man, 
he rather wishes to avoid him; and we have heard of 
a single Moor putting a lion to flight with a stick.. The 
natural propensities of the animal are, in this instance, 
repressed by fear; and he, no doubt, reckons the risk 
more than sufficient to counterbalance the expected 
advantage. A dog hasa natural propensity to worry a 
cat ; but a few whippings will restrain him, and teach 
him to live with the animal, for which he seems to have 
a natural antipathy, on amicable terms. _ But this spe- 
cies of discipline does not, in the smallest degree, ap- 
proach to moral culture. Punishment is associated 
with the action, and this induces a fear of committing 
it ; but we have no grounds whatever to suppose, that 
the animal can see any thing like moral impropriety in 
the action; or that there is any thing resembling con 
science to restrain him. 
We grant that there is just as little moral .worth in 

human conduct, when it is disciplined solely by fear, 
2 
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or any other principle distinct from the perception and | Moral” 

No east proceeding from ny other Phil love of virtue. 
source can ever be the object of moral approbation ; 
and this forces us again to refer to the will of God as 
the great standard of moral action, and to the idea of 
our accountableness to him, as the grand sariction by 
which moral obligation is enforced ; for we hold it to 
be utterly impossible to perceive the beauty and obli- 

tion of virtue, without perceiving that the who 
s established this fair order of things is entitled to 

our obedience, and that we must be accountable to him 
for our actions. 

Of the simple principles which impel the mind to Instinct, 
action, the first which demands our attention is instinct ; 
which directs to certain actions, antecedently to all ex- 

rience, and, probably, in most cases. without any 
owledge of the end to be produced. The term is, in 

general, not used with sufficient precision. It is often 
confounded with our natural appetites and desires. We 
would distinguish them in this way, that the appetites 
are certain feelings of want ; whilst instinct is the prin- 
ciple which directs to the means of their ification. 
Thus hunger and thirst in a child, are not instincts ; 
but suction and deglutition are. This distinction, how- 
ever, is seldom rigorously attended to. Nothing can 
be more unphilosophical than the spy, Hick sup- 
poses the human mind to be merely a 
stincts ; and which presses to account for the su- 
periority of man, by assigning him a particular instinct 
adapted to all the cadejaiches of his ui en In 
this notion, there is a complete confusion both of lan< 
guage and ideas ; for if we consider instinct as the prin- 
ciple which, prior to ience, directs with invari« 
able certainty to the gratification of our wants, it is evi~ 
dent that man is of all other creatures the least indebt- 
ed to this principle for the comforts which he enjoys, 
and for the feelings which exalt his nature. : 

In order to understand this subject more thoroughly; 
let us consider the operation of*pure instinct in the case 
of the lower animals, who are guided by it to all the 
ends for which providence has designed them. With 
them, instinct is all in all. They are directed instine- 
tively to the food which is most-proper for them; they 
construct their nests or their habitations without the 
aid of a teacher; and no one ever thinks of deviating 
from the general form adopted by the species. The 
young are soon as accomplished as their parents ; and 
the only acquisition which they gain by experience, is 
some knowledge of the enemies whom they have most 
reason to dread. This they have not by instinct ; for 
we see the young birds after they are fairly fledged, 
and capable of flying, yet allowing themselves to be 
pssst by boys, whom, however, they soon learn 
to consider as their greatest enemies. In some of the 
South Sea islands, which have been seldom visited, the 
larger species of phoce, as wellas several kinds of aqua 
tic birds, are perce fearless ; experience will soon 
teach them to lay aside their confidence in man, This 
may seem to make some approach to human reason ; 
but it is merely an exertion of memory which they —_ 
sess in a considerable degree ; and without which they 
could neither avoid the dangers to which they are ex- 
posed, nor be susceptible of that degree of education 
which renders them subservient to the use of man. 
Their acquirements, however, seem to be entirely ac- 
cidental, and to depend solely on the simplest modifi- 
cation of memory ; a faculty necessary for their exist- 
ence ; for it is by this that the mother must know her 

dle of in-« 
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it is by this that the beasts of the forest know Moral 

hilosophy- their accustomed lair ; and it is by this that they learn 
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we must ascribe all the attainments of the t, in 
so far as they are not instinctive, and all tricks 
which the more sagacious animals learn in consequence 
of a species of education. 

We believe this to be the only encroachment which 
e, or ever can make, the lower animals ever have 

on the province of human reason, The comparison of 
two ideas in the , and the perception of their 
relation constitute the link in a process of reason- 
ing; but even this simplest of all intellectual opera- 

brutes seldom, or never employ. 
infallibility of their instincts, and the libe- 

leave them nothing to desire, they cut 
of ulterior improvement. ‘They have 

for clothing ; it is abundantly sup- 
3 sow nol, neither do they reap, nor 

into barns ; their heavenly father feedeth 
; they seek no defensive armour ; they fabricate 

w , because nature has amply sup- 
ied them with They have no need even to tax 

ir memory, as to the food most convenient for them ; 
here, instinct is their guide, and tells them at once 

proper and most le. 
Sears hes then, the tndscion codons 
of reasoning powers? They never could 

ise them ; for they gain their object 
without them ; man himself would not 

exercise his reason, i 

: . i : { ? Fi 

TNH gg if 
ff = 
wants, and destitute of any instinct which might 
him with infallible certainty to the attainment of his 
wishes, The nature of man is possessed of indefinite ilities fh ges 

demand of 

researches 
should he compare, abstract, 

an does so only from necessity ; i case 
ite, this ndumalty Dawa beak for instinct 

directs him at once to ven rete Deerwated ts Guetly 
his desires ; and beyond this he cannot form a concep- 
tion or a wish. 

A few instances have been adduced of variable in- 
with a view to prove that human reason is no- 

t instinct capable of indefinite variations. 
It has been said, and we are not able to contradict it, 

irds which build their nests among the 
in circumstances, are accus- 

their plan, as to form pensile nests, 
in countries infested by 

exhibits considerable variety of ac- 
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he takes a stone to assist him. We have also heard Moral 

that a crow has been known to take a shell-fish up into Philosophy. 
—\~— the air, and drop it among rocks in order to obtain 

the meat within. These instances, in so far as they are 
well authenticated, evidently advance a step beyond the 
precincts of instinct. In the case of the monkey, how- 
ever, it may have proceeded from imitation, for a mon- 
key is the most imitative of animals; and if he had 
ever seen a human being have recourse to such an ex- 

ient, it would be readily imitated. Besides, the 
ds of a monkey are such important organs, and so 

constantly employed, that such a discovery as crackin 
a nut by meehanical means, must have occurred; an 
if it occurred once, it would be remembered. In the 
case of the crow, also, it might naturally happen, that 
she would accidentally drop a shell, and descending to 
recover it, she might find it broken, and the meat ac- 
cessible ; and we see no reason to doubt that the expe- 
riment a be repeated, on the same pentiols as an 
animal will repair a second time nes ce which has 
yielded him the most agreeable food. We can see little 
more semblance of reasoning in the case of the crow, 
than there would, be in that of a horse, who having 
strayed accidentally into a field affording comfortable 
pasture, should repair to it again next day, and should 
seek out the very gap through which he had accident- 
ally gained admission. There is nothing in all this 
but a simple exercise of memory, without which ani- 
mals could not exist, or be rendered subservient to the 
use of man. Had they no power of locomotion, so as 
never to be put in the way of danger, or did eve: 
place afford subsistence, and other gratifications, wi 
equal facility, in that case, even memory would not be 
necessary; and being unnecessary, it would not be im« 
parted, for nature bestows no superfluous gifts; but 
needing it, as they obviously do, for their preservation 
and their comfort, it is bountifully conferred ; and be- 
ing modified by the different habits of different ani- 

guide mals, it exhibits many singular and surprising pheno- 
mena. 

This much, then, we allow to the lower animals ; and 
we cannot but be filled with astonishment when we see 
them unconsciously accomplishing works which reason 
can scarcely comprehend, and which require the acut- 
est researches of man to discern the important pur- 
poses indicated by their structures and their plans, We 
are forced to subscribe to the maxim, Deus est brutorum 
anima, in so far, at least, as to perceive that the wis- 
dom and of the Almighty Parent are most 
distinctly displayed in the unconscious instinctive ope- 
rations of the lower creatures. 

Instinct goes a very short way in regulating human 
conduct: it is useful to man chiefly as regulating the 
functions to vitality ; but in so far as his con- 
duct is guided by instinct, 
moral agent. To make man accountable, it is necessary 
that and evil should be set before him, and that 
he should have the liberty of ing between them. 
The choice is often difficult ; because inclination draws 
one way, and reason and conscience another; and our 
strongest feelings are frequently to the most 
obvious calculations of prudence duty, Moral vir- 
tue consists in a man’s preferring the latter ; for it is 
then that he gains a vi over himself, and resists 
the propensities that would lead him astray. Thelow- 
er animals are altogether incapable of forming such 
conclusions, or of being influenced by such motives. 
The prospect of immediate punishment may-teach them 

Instinct 
goes a short 

way in re- 
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e is a necessary, and not a conduct. 
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to repress certain propensities; but they cannot per- 
ceive this to be right. On the contrary, there can’ be 
no doubt that they grumble at the necessity which 
compels them. But the human mind recognises a law 
whose excellence it’ acknowledges ; and the human 
heart never feels such genuine satisfaction as when it 
sacrifices an evil propensity at the shrine of virtue and 
of wisdom. : : Ts : 

Instinct directs the lower animals not only to the 
proper objects of gratification, but to the’proper mea- 
sure/and degree of enjoyment.» It performs no such 
decided functions in the economy of human life; for 
even when we know the objects of gratification, we are 
under constant temptations to indulge in excess either 
of desires or of enjoyment ; and by this means we never 
fail to bring misery on ourselves and others: From this 

* source proceed all the moral evils which deform human 
nature; ‘and overwhelm the’ world with misery and 
crimes, And yet it is the presence and pressure of 
these evils that afford’ an opportunity of exercising the 
most exalted -virtues, and of adyancing the moral dig- 
nity of man. It is from our being made capable of 
knowing good:and evil, that we learn toa late vir- 
tue; that we recognise an eternal source of excellence ; 
that we'see the extent'of moral obligation, and perceive 
that thedestinies of our nature point to something more’ 
exalted than the gratifications of sense, or the enjoy- 
ments of the present world. © , Pau 

Man could not bea moral agent, if he could not do 
wrong: his obedience in that case would not be more 
valuable than that which proceeds from the instinctive 
impulses of the lower animals, In his state of absolute 
innocence, when there was nothing to’seduce, when the 
passions were in absolute subjection; and ‘the will -had 
no disposition to stray; with all these advantages,’ he 
could not have been a‘ moral agent, if he*had not had 
an opportunity of doing wrong. Accordingly, we learn 
from the short but interesting account of the original 
state of man given in the'sacred Scriptures, (an account 

Appetites, 

which appears to be perfettly consistent with the sound= 
est philosophical opinions,) that such an recom 
was afforded him. An arditrary command was im- 
posed; a moral restraint, in a’state of perfect: inno- 
cence, would have been absurd and unintelligible; but 
he could easily understand the impropriety of violating 
a positive command, which he felt he had the power to 
observe or to disobey. Yet still we may have some 
difficulty in perceiving how he should. have had an ins 
clination, in his state of innocence, te break through 
such a slight restraint. An evil agent is therefore in- 
troduced, who suggests temptations and inducements 
to sin; and he appears to be no superfluous personage 
in this fatal drama ; for though man could have no ex- 
cuse for yielding, yet he appears a fitter object of mers 
cy, since he was seduced by the artful insinuations of 
another. We do not know how far we are entitled to 
lament this catastrophe. ‘Without it human mature 
would not have been what it is; and as it is, we believe 
it displays the wisdom and goodness of God: more fully 
than would have been done ad man never gone astray. 
But we must repress all farther speculations on this 
subjecti: if they may be indulged at ull, they fall more 
properly under another department of this work.) »~ 

It is only during the first stage of human life, that 
the operations of instincts are particularly observable 
in man: they seem afterwards to merge so completely 
in reason and experience, that their influence is little 
noticed. Hunger; thirst, and the sexual appetite, form 
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another important class of active principles; they are 
common to man with the lower creatures, and are abso- ° 
lutely nece for the preservation and continuance 
of animal life. ‘The immediate object of these feelings 
is bodily gratification. They originate in the body; 
they terminate in the body ; and are attended with un« 
easiness till’ the’ means of gratification are’ procured. 
They are in their own nature perfectly indifferent as to 
virtue or vice, but they are productive of most import- 
ant moral PO at from the pursuits to which 
they stimulate, the feelings which they inspire, 
from the knowledge which they are the means of ae. 
quiring, or from the temperance and self-denial which 
they afford an opportunity of exercising. — ‘ 

here isa remarkable difference between man and Hunge; 
the lower animals, with regard to the nature of the food 
on which they subsist. The various tribes of animals 
have each a particular species of food appropriated to 
them. This is'so very observable that it affords grounds 
for their classification, under the various heads of Car- 
nivorous, Frugivorous, Granivorous, Insectivorous, &¢. 
&e. “But man is Omnivorous: he eats every thing 
that is éatable. ‘This is a ‘beneficent provision’ of the: 
rary et ote in’ favour of his rational offspring’; 
for it/affords them an - unity of multiplying, far 
beyond any animals am hapa ste; whibde; iid tees 
ly on one species of food. Man lays ‘every department 
of nature under ‘contribution ; and is thus enabledto 
promote the multiplication and comfort of his species, 
without trenching materially, if at all, on the numbers 
or enjoyments of the lower creatures. There is indeed 
every reason to believe, that the lower animals, undér 
the dominion of man, are more numerous and more 
comfortable than they could have been, Had they had 
the world wholly to themselves. t 10 Sreresaecny 2 

But this is not the only advantage arising from the 
universal voracity of man. He is perhaps not directed 
instinctively to any’ species of food’ but his mother’s 
milk; ‘beyond this all is the result of labour and expes 
riment. He’ is forced ‘to observe the qualities Of the 
different articles of food: he'thus becomes acquainted 
with their medicinal properties, and with their conipa* 
rative value, as means of subsistence. Those’ kinds 
which he finds most serviceable, he ‘cultivates’ with 
care: this brings him acquainted with the properties 
of the soil, andthe various operations of agriculture ; 
and thus whilst ‘he seems to he solely intent on satisfy- 
ing the importunate calls of hunger, he is insensibly 
storing his mind with varied and extensive knowledge, 

And there are still more important results arisin; 
from that law which , ia to man for food, every 
herb bearing seed, and every tree bearing fruit, and 
every moving thing that liveth.” Being compelled to 
seek what suits him best, when once he has discovered 
it by his ingenuity or by his labour, he concludes, with 
the most perfect conviction, that he has a right to the 
fruits of his discovery. Hence the distinction of pro- 
erty ; a distinction which could not exist were no 
labour necessary, and did the earth produce spontane- 
ously sufficient food to’ satisfy the appetite of hunger. 

On the distinction of property depend many of the 
relative duties of life, and the greater part of the politi- 
cal virtues. Indeed the maxim of suum cuique embraces 
almost all the duties which we owe to society. “Thus 
our very wants tend to promote not only our inteliec- 
tual attainments, but to advance the moral dignity of 
our nature. Does any one sigh for the return of the 
golden age, when the earth producéd spontaneously all 
that was necessary for the life of man? ‘Stich a change 

1 
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in the hi degree pernicious, unless the 

were altered with the nature of things ; 
misery banished from the face of the 

present state of things is exactly accommo. 
the t a aap may nature. 

very virtues would perish, were things different 
ed are. Were men rendered indie dent 

of each other, by the too bountiful provision of nature, 
there would be no room for the tender charities of 
sympathy, benevolence, and mutual assistance. In the 

it state of human nature, it is for our 
improvement that we should “ eat our with the 
sweat of our brow.” 
The appetite of thirst also gives rise to some singu- 

lar consequences, which have a very considerable effect 
on our moral feelings. Water is the natural beverage 
to which instinct directs every animal, when deprived 
of its mother’s milk ; and thirst, when not gratified, 
becomes the most excruciating torment. As men, in 
many situations, could not readily command a suppl 
from springs, or running streams, they would natural 
— out for a substitute: this they would find in 

juice of fruits, and succulent herbs. In attempt- 
ing to preserve this as as possible, they would 
find a change uced by fermentation; a 
po cole arafirers the liquor — much longer, 
whilst it communicated to it new pleasant quali. 
ties, A tle genset Aye ere species of 
industry and i Ae for the exercise of a 
new set of qualities: for these newly invented 
liquors intoxicate, whilst they exhilarate, and remove 
mental , at the risk of intemperate excesses, 
It would soon, however, be found that excessive ex- 
citement birth to immoral practices, which 

ela 
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riage contract should be indissoluble. For who is to 
support the offspring, during their long immaturity, 
if connection between the ts be dissolved ? 
Promiscuous concubinage would soon dissolve all the 
charities of life, and undermine the pillars of society. 
But marriage ans alive the parental feeling, by keep- 
ing the child in the presence of its parents ; and this 
again strengthens the attachment between husband 
and wife, by placing before their view the pledges of 
their mutual endearments. In the case of the lower 
animals, the first of the offspring is always independ- 
ent before another is produced: in the case of man, 
there may be a dozen oy eam children at once, in 
different degrees of helplessness: for additional off- 
spring is produced before the former is independent : 
and, thus, a succession of ties strengthen the matri- 
monial connection ; and a thousand feelings are gene- 
rated in the mean time, which bind man not only to 
his family, but to his species. 

It has been supposed by some, that there is a con- 
gregating propensity in man, as among other gregari- 
ous animals ; and that he is driven instinctively sede 
sire the society of his ies. ers again suppose 
him ts be conilotely anti-social 3 and that he is Shes 
ed to seek the fellowship of his species, merely as the 
means of defence against animals more powerful than 
himself. Whenever we find two opinions on the same 
subject, diametrically opposite to each other, we have 
reason to conclude that neither of them is exactly true; 
or, at least, that they have not been stated with suffi. 
cient explanation or qualifications. 
We do not think it possible to prove that there is in 

man a principle similar to that which operates in gre- 
garious animals, in making them desire the society of 
their species. ‘There is, indeed, in man, a strong social 
propensity, which results necessarily from the consti- 
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Different 
Opinions re- 

Specting the 
origin of 
human so- 
ciety. 

tution of his nature, but is not, we believe, an ulti., 
mate princi Suppose the whole human race to 
have rant Fe one pair, and give to this pair a 
more than ordinary degree of longevity ; and you see 
at once a complete system of society, and the origin of 
civil polity, arising out of the conjugal connection ; 

idated by parental and filial ties, and gradually 
extending its ramifications, till a tribe or nation is con- 
stituted, acknowledging a common principle of asso- 
ciation, and tracing its origin to the same head. 

In this view of the subject, there is a necessary, but 
ep he Vag A | of association ; and soci 
will be found to be held together by rational, yet un« 
avoidable ties; since our natures are so constituted; 
and our circumstances so disposed, that we cannot but 
feel their obligation. 

The opinion which su men to have associated 
merely from the conviction of their own helplessness, 
is still more untenable than that which ascribes their 
association to a gregarious instinct. This conviction 

be a very good additional reason to keep them to- 
; but it never ber the a “adaprapace any 

society was originally formed. is in society, 
and trained to the let dhiiaiieiey ey Gtaibdclots pire 
erful associations : it is only in eg his powers 
ean be evolved, and his faculties into exercise : 
we may therefore conclude, with certainty, that this is 
the state for which he was intended by the author of 
his nature; and that the social system is not the result 
of accident, but of infinite goodness, and unerring 
wisdom. 

laws, 
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natural bonds of union, which are apt to be lost sight 
of in the midst of complicated political connections. 
In such a state, men scarcely look beyond the artificial 
regulations which apply to their immediate conduct, 
and are apt to think that society is a work of human 
invention, arranged and methodised by the wisdom of 
some political sages. The hand of man may, indeed, 
be seen in ot well-regulated society : but it is only 
to give strength and efficiency to those great natural 
principles which have their origin in the contracted 
sphere of family connection. All artificial and politi- 
cal regulations depend on these principles, and derive 
their obligatory sanctions from them; in the same 
manner as artificial signs in language derive their pow 
er and significancy from those which are natural. 
** There is such a natural principle of attraction in 
man towards man,” says Butler, “that having trod. 
the same tract of land, having breathed in the same 
climate, barely having been born in the same artificial 
district or division, becomes the occasion of contract- 
ing acquaintances and familiarities many years after ; 
for any thing may serve the purpose. Thus, relations 
merely nominal are sought and invented, not by go- 
vernors, but by the lowest of the people ; which are 
found sufficient to hold mankind together in little fra- 
ternities and co-partnerships: weak ties, indeed, and 
what may afford fund enough for ridicule, if they are 
absurdly considered as the real principles of that 
union: but they are, in truth, merely the occasions 
upon which our nature carries us on according to its 
own previous bent and bias: which occasions, there- 
fore, would be nothing at all, were there not this prior 
disposition and bias of nature.” 

Besides the instinots and appetites common to man 
with the brute creation, and which are absolutely ne- 
cessary for the preservation and continuance of the 
species, we are conscious of desires of a more dignified 
nature, which raise man far above the lower animals, 
and carry him forward in the career of indefinite im- 
provement. We do not think that the number of these 
desires can be distinctly specified. Dr. Reid has men- 
tioned the Desire of Power, the Desive of Esteem, and 
the Desire of Knowledge ; to which Mr. Stewart has 
added the Desire of Society, and the Desire of Superi- 
ority ; and we see nothing to hinder others from ex~ 
tending the enumeration, These philosophers consi- 
der the desires which they have specified, as ultimate 
and instinctive principles of our nature: to this we 
cannot assent, without altering the usual acceptation 
of language. We have already said that we do not 
consider the desire of society as an instinctive princi- 
ple, but as arising necessarily out of the ordinary cir- 
cumstances of human nature. That which is instine- 
tive cannot be counteracted. But we conceive it per- 
fectly possible for a mother to fly from society, to train 
her child in solitude, and teach him the arts of savage 
independent man ; and we think there is every proba- 
bility that a child thus trained would grow up in fear 
and hatred of his own species, till perhaps the sexual 
appetite drove him to desire a more intimate acquaint- 
ance with them. But man born in society, and grow- 
ing up amidst the extending ties which strengthen the 
social union, is led, both by education and habit, and 
feelings, to desire the company of his species. 

The desire of knowledge is generated in the progress 
of society, but we da not desire it till we find that we 
cannot do without it, and the majority of mankind are 
satisfied with a very moderate portion. When the sa- 
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vage has knowledge sufficient to manage his weapons, Moral _ 
or to match his énemy in stratagem, he feels no violent Philosoph; 

We do =v" orexis impelling him to farther acquisitions. 
not, therefore, regard the desire of knowledge as an in- 
stinctive principle, we consider it rather as a rational 
desire, recommended by its perceived utility; for though 
a certain degree of knowledge is posses in every 
stage of society, and is, in fact, unavoidably acquired 
by our intercourse with material objects, and by the 
results of experience, yet the desire of knowledge, for 
the sake of knowledge, operates only in an advanced 
state of human improvement. 

That the desire of er is a natural and universal 
principle of our constitution, cannot be denied ; never- 
theless, we conceive it to be unphilosophical to consi- 
der it as original and ultimate. It is quite evident that 
man feels himself in want of many things ; and nothing 
can be so welcome to him as the means of procuring 
them. On this is founded the desire of power, the on- 
ly object of which is to supply the wants and desires of 
our nature. This desire of power, then, as it has been 
called, is nothing more than a desire to have the means 
of procuring the enjoyments which we think necessary 
for happiness ; and, hence, it is manifested in a great 
variety of ways, according to the views which men . 
have formed of enjoyment. If knowledge appears the 
most likely means of advancing our character, or of 
securing any desired pleasure, we eagerly seek know- 
ledge. In this case, those who have never heard of the 
name of Bacon, act under the influence of his maxim, 
that. snowledge is power. If sensual indulgence be the 
prominent desire, the means of gratification are sought 
with no less keenness ; and hence the desire of riches 
is generated, as these seem to be the most convertible 
means for procuring varied enjoyments. tio, 

But, in the cares of mental improvement, some 
may perceive that a man’s happiness consists as much 
in the limitation of his desires as in the extent of his: 
gratifications ; hence, they seek their security in self- 
control, and in the government of their passions, adopt- 
ing as a maxim, Non desiderare jucundius est quam frut. 
These persons, as Cicero observes, are animated by the, 
same principles which impel to the most arduous en- 
terprise of ambition, the object of both being Ne qua. 
re egerent. ‘a ; 

Such principles as these, however, can only operate, 
in a considerably advanced state ef mental refinement, 
In the first instance, the appetites are clamorous, and it 
is the first desire of every man to gratify them in the 
way which they seem to point out. This gives rise to 
a thousand varied exertions, and to numberless experi- 
ments and disappointments, which often uce much 
misery, both to the individual, and to society. But the 
result, upon the whole, is salutary ; the stock of know~ 
ledge is increased, the moral discipline of the species is 
promoted, and a wise man will ize an ov i 
providence, when he sees the general order of the worl 
maintained inviolate amidst the confusion of human 
passions. 

If any one of our desires could be entitled to rank as 
an ultimate principle in our nature, we should think 
the desire of esteem, or of being loved, might claim that 
distinction. It operates powerfully and universally, 
and yet it is easy to see how it is generated in the in- 
fant mind by the caresses of the parent and the advan- 
tages which accompany them. The child perceives 
that his happiness depends on the good will of his aq 
rents, and ‘therefore it is impossible for him not to de- 
sire it, The feeling expands with advancing ii 
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the different senses. ‘The eye, the ear, the taste, the _ Moral 
smell, and, in a smaller degree, the touch, have each Philosophy. Hi i & é 

Origin of 

different 
desires. 

F 
accidental. We admit it to be a natural, uni- 

principle, of our constitution, as much so, in- 
as theadeas of right and > virtue and vice, 

not innate or instinctive, are, neverthe- 
upon us, by the condition of our nature, 
circumstances in which we are placed. 

philosophers who seem to think that 
we detract from the dignity of human nature, unless we 
allow to man a set of original instincts, and feelings, 

from those of the lower animals. e, 
think that it is most for the honour of 

i wholly a rational being ; for, 

aye 1a Ape asa being, 
“that he ean be the sly of moral 

responsi’ is actions. Others, again, 
to the honour of the Creator, to 

LET elf 1 : : 

te, 
asus abiell ubesity t-te. ariatgetea in, the paid 

ités of our nature, and there, too, with the bul 
mankind, they terminate. Others of them originate 

in our bodily senses, and have for their object the 
tification of feelings immediately connected with 

leg 
But as Mr. Stewart has qualified 

various desires which actuate 
human nature, Not that we would absolutely assent 
to this doctrine, though it is evident that it must be 
v . 

y said, that the feeling of want creates 
the desire of power ; and knowledge, riches, honours, 
public applan, &c., are only modifications of power or 
means of procuring what we desire. We might conceive 
the desire of these things, therefore, to cuigmetsre the 

appetites, as these give rise to the pressing wants 
of our nature. Bat, besides this, an extensive class of 
desires has its origin in the gratifications required by 

for in ite, or almost infinite, objects of desire. The 
ear gives rise to the pleasures of harmony, it enables 
us to iate the pathos of poetry, and of eloquence, 
and all the delights of human converse: the eye gives 
rise to painting, statuary, architecture, and all the imi- 
tative arts. aint ; 

From the same source are derived our conceptions of 
grandeur and sublimity in the works of nature, and al- 
so those ideas of proportion and relation which give 
rise to the mathematical sciences. The taste, and the 
smell, do not give birth to any intellectual ideas, but 
they suggest numberless objects of desire, to stimulate 
the activity of rational beings, and thus to put them in 
the way of requiring enanntadin when they are only 
seeking sensual gratification. 

But though it is quite evident that a very numerous Moral de- 
class of our desires must be referred immediately to the site: 
body, as they have for their object the gratification of 
the appetites or the senses, yet we admit most readily, 
that what may be called the moral desires of our na- 
ture, must have a different origin. The desires con- 
nected with the senses, though they lead to the most 
extensive knowledge, and to the most elegant and 
wonderful attainments, yet do not constitute a single 
element of moral feeling. They may, indeed, be ren- 
dered wen. subservient to morals, as means, or instru- 
ments; for extended knowledge should make us better 
acquainted with the laws, and the Lawgiver of the uni- . 
verse. But, in themselves, they are wholly indifferent 
as to virtue or vice; they may be converted to either, 
according as they are improved or perverted, and a man 
who is an adept in all the attainments of science, or of 
art, and nothing more, is pe a stranger to the noblest 
feelings, and best hopes of our nature. 
We are, indeed, firmly persuaded, that nothing but 

the idea of God, and the convietion of our accountable- 
ness to him, can raise us above the importunities of ap 
petite and the gratifications of the senses, or teach us 
to delight in feelings and contemplations, of which, 
without this idea conviction, we never could have 
formed a conception. These impressions respecting 
the government of God, do not originate in the senses, 
yet they are not foreign to human nature. We have 
shown elsewhere, that the idea of power originates in 
our own conscious energies ; (see Loaic) after this, one 
link only is necessary to connect our thoughts with 
God, and we are compelled to admit his existence, his 
power, and his government, as soon as we perceive ' 
that the power of man could not make or sustain the 
universe. Our ideas of God acquired in this way, 
will, indeed, be very imperfect ; but they exhibit the 
elements of that more perfect science which revelation 
has made known. 

It is here, then, that our moral character commences, 
for we now ize our obligations to obey the laws 
of the supreme Lawgiver, and perceive it to be our 
paramount duty to seek to know his nature and his 
will. In this investigation, we must soon discover that 
he is totally free from the solicitations of sense and ap-« 
petite, that his flows unconstrained, and un- 
tainted by se feelings, to every thing that lives, 
We see it to be our duty to imitate him, and perceive the 
resemblance to be more complete, in proportion as we 
emancipate our minds from sensual gratifications, and 
raise them to the contemplation and love of that excel- 
lence which is inherent in the nature of the God whom 

gratifications ; and, hence, there is room “ V—" 
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we worship. It is then that we ive a pure and 
adequate motive for the practice of the sublimest vir« 
tues, for we see that they are necessary to constitute 
our resemblance to the Parent of the universe, without 
which we cannot expect to be the objects of his love. 

It is true, indeed, that men are trained to the duties 
of moral agents by the laws and institutions of the 
country in which they live. But these can only pro- 
duce external conformity ; the principle of obedience 
is founded in a recognition of the wisdom of the divine 
law, and in an admiration of the excellence of the di- 
vine nature. When the laws of men correspond with 
what we see so conspicuously displayed in the arrange« 
ments of Providence, they have the force of a divine 
sanction ; when they have a contrary tendency, we 
pronounce them to be injudicious and oppressive, 
though fear may enforce a reluctant submission. 
Human laws, then, borrow their influence, and de- 

rive their sanction from their conformity to the visible 
arrangements of heaven, and without connecting them 
with these as their foundation, they never can train the 
mind to moral feelings, nor inspire a love of the pul- 
chrum et honestum, abstracted from temporal advanta- 
ges. The conscience, indeed, may acquire a sort of ar- 
tificial influence, from circumstances of education and 
early associations. But it is then little better than a pre- 
judice, useful, nodoubt, to the general interests of socie~ 
ty, but not yet exalted to the dignity of a moral prin- 
ciple. 
37 well-informed conscience is unquestionably the 

best safeguard to virtue; a conscience under the influ- 
ence of superstition or ignorant prejudice, is the most 
powerful instrument of mischief; a timid or a ticklish 
conscience will render the life miserable, and the cons 
duct vacillating and uncertain, Thus, though con- 
science pronounces decisively on the subjects which 
come under its cognizance, yet another principle is ne- 
cessary to determine whether its decisions be correct. 
On this account we have considered it, (see Con- 
SCIENCE) only as a particular modification of the prin- 
ciple of moral approbation or disapprobation, directed 
solely to the examination of our own feelings and con- 
duct, and increasing in an astonishing degree our hap- 
piness or misery, according as it leads us to approve or 
condemn our own actions. When its intimations coin- 
cide with that amour propre which is natural to eve’ 
human being, it enhances our happiness in the highest 
possible degree, as we then feel as if we had some good 
grounds for that self-partiality which we are so much 
inclined to indulge. But when, on the other hand, it 
pronounces our condemnation, it sinks us in our own 
esteem, and thus infuses a feeling of misery, such as all 
the opposition and reproaches of the world will not 
produce, whilst we stand well with our own conscien- 
ces. 

The principle of conscience, then, we conceive, de- 
rives. its influence, not from being possessed of any 
independent, autocratical power, but from a conviction 
that we are continually in the presence of God, and 
must be accountable to him for our actions. This is 
unquestionably the ultimate and only safe foundation 
of its operations: and, therefore, we conceive it to be 
legitimate reasoning to infer the being of a God from 
the operations of conscience, as we do not see any ra- 
tional grounds for them apart from this consideration. 
The ancient moralists, indeed, like many among the 
moderns, held conscience to be an ultimate, and not 
an inferential principle, and have given us most beau- 
tiful illustrations of its power over the mind of man, 
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There is not, pechspe: to be found in any language a. Moral _ 
more powerful description of its effects, than occurs Phi 
in the thirteenth satire of Juvenal: yet he never once “~Y"" 
alludes either to the belief of a God, or of a future 
state, as ee conscience its chief sanction and 
authority. This is quite consistent with the view 
which he took of the independent of conscience: 
and we have no doubt that it does frequently operate 
most powerfully, without referring Be So to 
such considerations: But we have as little doubt, that 
when its operations come to be analysed, the terrors 
and strong emotions which it produces, will appear to 
be only superstitious bugbears and idle prejudices, if 
we separate it from the belief of a God, and a state of 
retribution. 

Besides our appetites; which are for the The affec- 
preservation of life, and the continuation of the spe- 40"% 
cies, and the various desires which take their rise from 
them, or from the bodily senses; we are conscious of 
other feelings, which have been called affections, and 
which are supposed to be distinguished from the appe- 
tites and desires by this circumstance, that our fellow~ 
creatures are always the objects of them, They are 
called benevolent or malevolent affections, according as 
- = a desire to promote or obstruct the happiness 

others. ; 
As there are certain objects which offend or gratify Origin of 

the external senses, so there are certain exhibitions of oe male- 
conduct and feelings peculiarly offensive to our moral Miremtieg 
perceptions, and which produce a sensation of dislike 
or abhorrence infinitely mee than can arise from 
any affection of the senses. e believe this to be the 
origin of the malevolent affections, although this moral 
dislike and aversion does not absolutely amount to 
malevolence, as it is possible to feel such dislike, with- 
out hostility to the person who excites it. It is sel- 
dom, however, that this is the case; and the dislike 
which we feel towards moral agents most commonly 
produces in our minds hatred, and the whole train of 
malevolent affections. 

Perhaps none of our natural feelings are directly Anger, En- 
malevolent. Anger is undoubtedly an original feel- vy, Jeal- 
ing, on which malevolence may be very easily engraft- ovsy, &c- 
ed; .but this is not a necessary consequence, otherwise 
the injunction, Be and sin not, could never pro- 
ceed from the religion of peace. Envy,’ jealousy, and 
revenge are directly malevolent; but they are super- 
induced qualities, originating in the perversion or - 
abuse of innocent or indifferent natural feelings. But- 
ler, in his first Sermon on Human Nature, observes, 
that “as there is no such thing as self-hatred, so nei- 
ther is there any such thing as ‘ill-will in one man 
towards another, emulation and resentment being wi 5 5 
whereas there is plainly benevolence, or good-will : 
there is no such thing as love of injustice, oppression, 
treachery, ingratitude; but only eager desires such 
and such external goods, which, according to a very 
ancient observation, the most abandoned would choose 
to obtain by innocent means, if they were as easy and 
as effectual to their end.” 
We do not mean to vindicate human nature from 

the charge of malevolence ; that such a quality exists, 
is proved by fatal experience; and we presume it will 
not be difficult to shew that it rises necessarily out of 
the circumstances —T nature, i 

Though natural objects may excite our disgust, yet Inanimate 
we havi view them with aaiavolent feelings. We do objects ne- 
not consider them as objects of blame, because we a eae 
know that they are not answerable for the offensive ""' 0 volence. 



a which possess.. There is no volition in 
fe SEMpIMGrIay indice, and. tate” taccsnvonsiee 
animus towards the sufferer: it is this which constitutes 

however much we may be injured, reason says that 
we not to be offended. We view the hostility 
of a tiger with nearly the same feelings ; we consider 
his rage as indiscriminate; and though we fly from 
him with terror, yet we do not view him with malevo- 
lence. If a dog, however, or other animal should sin- 

out an individual, and direct all its fury against 
im, whilst it is courteous to every other person, that 
individual could not avoid feelings of irritation, hatred, 
and malevolence: he would regard the animal as a 
personal enemy, and would rejoice ix its destruction. 

This is nearly the form which malevolence assumes 
when directed towards a human being ; and from the 
circumstances and constitution of our nature, we be- 
lieve it to be impossible to avoid degree of this 
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the essence of an offence, and where this is wanting, our 

pas- out their consequences. But as our object is 
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the highest authority for stating that offences must come: _ Morat 
re often unintentional on the ces of the offen. Philosophy. 
der; they may arise from his ignorance of our feelings, ~ 

rein acectd or voc ay eanoarsedin yA ie on our 
part, are perhaps eq ignorant of his feelings and 
intentions: we are, therefore, always apt to confound 
injury with injustice, and to ascribe the evils which 
we suffer to bad motives, on the part of him who is 
the cause of them ; and we believe it to be impossible, 
in the ie om’ circumstances of human nature, not to 
feel ill towards those who have caused us pain 
and suffering. Opposite feelings may indeed be im- 
planted, and high Christian principles may teach a 
man to love his enemies, and to do good to them that 
hate him. But the ordinary feeling of human nature 
is, to hate them who hate us, 

——Vindicta bonum vita jucundis ipsa. 

The heathen moralists were not agreed on this sub- 
ject. Some of them considered revénge not only as 
allowable, but as praiseworthy. Of this number are 
Aristotle and Cicero. The former says that it is the 
pve A slave to put up with an injury. (Ad 

icom. iv. 11.) “And Cicero glories in cherishing the 
feeling of rev: . Odi hominem et odero, utinam ul- 
cisci . (Ad Att.) Some of the ancient moralists, 
on the other hand, pointedly condemned revenge, 
(See the authorities ee oe. Grotius, De Verit. 1. 
iv. ¢.12.) It is sufficiently evident, however, that they 
were not of any principle of sufficient efficacy 
aa ae the Roane of i de- 

ims eloquent inst revenge ; but his argument is 
rather éatiieal fonprety it is because tohaie is 
chiefly the passion of a woman. 

Sem infirmi paras et i est animi exiguique volu 
Ulin. Continuo sic collige, » quod vindicta -, 
Nemo magis gaudet quam fi Sat. 13, 

Though we have expressed a doubt whether any of 
our natural feelings Se: in the first instance, decidedly 
malevolent; yet we have pointed out a fertile source 
from which malevolent affections may, and, in the or- 
dinary circumstances of our nature, must proceed. For 
the purposes of paranetical exhortation, it may be 
most useful to take the passions in their matured state, 
and, without attempting to trace their origin, to point 

sis, 
rather than moral suasion, we nak ole dammed 
it necessary to mount as far as possible to first princi- 
ples, and to show the steps through which the feelings 
pass, till reach their decided character of virtuous 
or vicious habits or affections. It is the same thing as 
to the practical result, whether malevolence be con- 
sidered as an original feeling, or as resulting necessa- 
rily from the circumstances in which we mec 
but it is not the same thing as to arrangement; that 
being always the best siachumdadhallteeaistinn ale. 
mentary principles, as it enables us to trace more com- 
etely the progress of the vicious affections, and to 

the circumstances whieh have nourished and 

| 
the wise and , friendship, love, public spirit ; 
to which Mr, smc affection, and affection 
of kindred. It is obvious, that, on this plan, the enu- 
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meration may be considerably extended; but this 
would only be tracing the ramifications of one or two 
original principles, which assume different aspects ac- 
cording to the circumstances in whith they are exhi- 
bited. It would be’ to confine our attention to the 
branches, the foliage, and the fruit, without consider- 

Moral 
Philosophy. 
—_—— 

M ment is created, and a mutual interchange of love is piesa 
Ho; established. 

We wonder that this was not perceived by the aceu- FY 
rate Dr. Reid to be sufficient to account for the strong 2 yucse 
affection which a nurse entertains, even for a child that her n 
is not her own, ¢+ It is very remarkable,” he observes, ling. 

Parental 
affection- 

Strongly 
manifested 

in the brute 
creation, 

ing the root by which they are nourished ; or the culti- 
vation which is necessary to render them fresh and 
vigorous. ; s 

Of the benevolent affections decidedly original, are 
love and parental affection : these lead us at once, with- 
out reasoning, and without calculation of consequences, 
to desire the happiness of those who are the objects of 
them: and we believe, that from these two, most, if 
not all, the other benevolent affections may be de- 
rived. 

The love of a parent to his child is irresistible: it is 
a strong constraining principle, alike imperative on 
man and the greater portion of the brute creation. 
Some among the ancients imagined that there was ‘a 
kind of undefinable feeling which they called sogya, 
inclining the hearts of parents and children to each 
other, though, from any accident, their features and 
persons should not have been previously known. This 
notion now seldom finds a place, except in the dreams 
of romance. But though the feeling be divested of 
those mysterious powers, which some, who had more 
imagination than philosophy, once ascribed to it, it is 
still sufficiently prominent, and asserts its decided claim 
as one of the strongest original feelings of our nature. 

The parental feeling is powerfully manifested in the 
lower animals. Every boy must remember how art- 
fully he has been. misled by the partridge, the snipe, 
the lapwing, or the wood-pigeon, when they feigned 
distress, and exposed themselves to evident danger, for 
the protection of their young. A hen, proverbial for 
cowardice, will attack the most formidable mastiff, 

_ when he comes too near her brood ; and itis curious to 

Instances. 

observe the intimidating effect of rage, even when de- 
void of strength: the most powerful animals often 
shrink from the feeblest assailant, when it is armed 
with the reckless courage inspired by parental affec- 
tion. We have seen a sheep fairly beat off a fox who 
attempted to seize her lamb. And as a farther illus- 
tration of the power of parental affection, and of the 
intimidation or respect which the courageous display 
of it inspires into the most powerful animals, we may 
mention a recorded fact which must be familiar to 
many readers. A lion who had broke out of a mena- 
gerie in a town in Italy, seized a child whom he found 
in the street, and was carrying it off: the mother per- 
ceiving the circumstance, threw herself, in a frantic 
manner, before the lion, and loudly demanded her 
child. The animal, astonished or terrified, dropt his 
intended prey, and allowed the distracted mother to 
carry off her child in safety. 

In man, indeed, the parental feeling derives addi- 
tional force from the principle of association, and a 
thousand adventitious aids are brought into action, to 
strengthen and confirm its power. We may, nay, we 
must become more attached to our own children than 

“‘ that when the office of rearing.a child is. transferred 
from the parent to another person, nature seems to 
transfer the affection along with the office. A wet 
nurse, or even a dry nurse, has commonly the same 
affection for her nursling as if she had born it... The 
fact is so well Revwaralan nothing needs be said to 
confirm it, and it seems to be the work of nature *.”’ 
It is indeed the work of nature, acting on the infalli- 
ble principles of association ; but, in its origin, it has 
nothing akin to parental affection, which is an, inborn, 
not an implanted quality, and which may be strength- 
ened by various associations, though it is not generated 
by them. 

The desire of founding a family, and transmitting a 
name to posterity, may operate with some as an in- 
ducement .to pay particular attention to the rearing of 
their offspring. But these are only secondary consid- 
erations; and the feeling operates in full force, where 
they are unfelt and unknown. For even when the 
prospect of a family seria nothing but additional 
burdens, and accumulated cares, yet even then the 
parental feeling is twined round the heart; and that 
man would be reckoned little better than a monster, 
who would hesitate to risk life itself for the safety of 
his child. s00h tas 

But though this principle can exist in the midst of 
poverty and misery, it may be weakened, and some- 
times. wholly obliterated, through the prevalence of 
luxury, or the love of pleasure. The ‘sanctioned fre« 
uency of infanticide among many nations arises from 
e parents finding their children an obstruction to 

their individual gratifications. On this principle is 
founded the society of the Arreoys in the South Sea 
islands: the society is, or rather, was, held in the high- 
est respect, and all who became members of it were 
bound in the most solemn manner to destroy all their 
children. . An instance is recorded of a member of this 
society being married to a daughter of one of the 
Kings, by whom he had eight children, who were all 
murdered in succession, without the slightest imputa- 
tion of blame. We are happy to record the triumph 
of Christianity over this most barbarous and inhuman 
practice +. ; 

It is not only among the ignorant and uninformed 
votaries of pleasure that this subversion of parental af- 
fection has been witnessed: it has often béen found to 
exist to a most disgraceful extent, during periods of the 
highest intellectual refinement: for nothing is sacred 
to the love of pleasure; it prostrates every generous 
affection, and erases from the human heart those cha- 
racters which were engraven on it by the hand of its 
Maker. Strong as the parental feeling is, then, we 
may see the necessity of every accessary aid that can 
be brought into action, to maintain its influence against 
the deadening effects of luxury, and the love of indul- 

to the children of others, were it for nothing else than gence. And Providence, in its wisdom, has furnished 
the mere frequency of intercourse: and as soon as we such aids. In fashionable life, children are little re- - 
see our caresses appreciated, and our anxious desire to 
please repaid by a smile, an additional bond of endear- 

* Active Powers, p. 151, 4to. 

garded ; and if they sometimes appear less spoiled than 
the children of the lower orders, it is only because they 

+ Christianity is now (189) the acknowledged religion of all the islands under the command of Pomare, King of Taheite. 
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particularly amiable. We do not, however, pretend to Moral 
affirm that this consequence is the necessary result of Philosophs. 
the mal-conformation of the countenance or person. It “~~ 

. 

; 
} 

able mo of i 
; and a fashionable father would give himself 

little trouble about his instruction, were it not to 

affection. 
Juvenal gives a horrible account of the practices 

which were in his time, to avoid the incum- 
brance of a family. His unvarying malignity to the 
fair sex might render his testimony suspected, were it 
not borne out by other evidence, 

Sed jacet aurato vix ulla puerpera lecto: 
‘Tantum artes hujus, tantum medicamina possunt, 
Que steriles facit, atque homines in ventre necandos 

a TELE stat al peli ue rete itd fr f E H a gE gE 7 from this, among savage 
and well-formed children 

arrive at maturity: from which we may naturall 
the weakly and deformed are either ex 

. 
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be easily accounted for on other principles. The 
ugly person may be chagrined by the unkindness of 
nature. She may feel indignant to see incense paid to 
beautiful insipidity ; whilst she, with an inferior face, 
but with vastly superior qualifications, may be scarcely 
able to com common politeness. Thus, the ne- 
glect with which an ugly woman is too generally treat- 
ed, may sour her temper, and diminish her benevo- 
lence: and after she has been driven by the injustice 
of the world to put herself in a posture of self-defence, 
or defiance, she is accused of being naturally peevish, 
envious, and malignant. ' 
We can see no reason why she should be naturally 

more deficient in amiable qualities than her fairer ri+ 
vals ; and were she treated with the same respect, we 
have no doubt that she would shew the same amiable- 
ness of disposition. And, certainly, a plain-looking 
woman, perfectly amiable, and unenvious, would pre- 
sent a phenomenon of excellence, which, from its rari- 
ty, may justly be deemed more dazzling than the most 

auty, « 
But besides the beauty of external features and 

form, love is kindled by an indefinite number of quali- 
ties which have taken on the imagination of the 
lover, and which he regards as the sure signs of every 
desirable excellence. ese qualities are extremely 
various, according to the particular views, habits, and + 
feelings of individuals, into which we do not, at pre- 
sent, mean to enter; and the only object. which we 
have had in view in this discussion respecting the ori- 
gin of love, is to shew that, in the proper acceptation 
of the word, it cannot exist but with the perception, 
or si existence, of some good mental qualities 
in the object beloved. The mere animal passion may 
exist, be gratified, without this perception or de- 
sire of ce. But rational beings ere bigs sus- 
ceptible of love, in the proper acceptation of the term ; 
and mental qualifications, real or supposed, are always 
essential i ients in its composition. 

In this view, the affection, or the passion, of love, 
(onit. Ieseaied.mben it. beceegenng werful as Se ate 
gross the feelings,) is deservi e attention o 
gravest a as ae a most powerful sti« 
mulus to action, and inciting to the attainment of many 
qualities which occupy a prominent place in the cha- 
racter of man. It becomes highly interesting to con- 
sider the moral influence of this powerful universal 

inciple on human manners: and the wisest will be 
to confess that it has infinitely more effect than 

some more rational considerations. in humanizing the 
mind of man, and in training him to many useful en- 
dowments. 

We have endeavoured to shew that mental qualifi- yy...) ¢,. 
cations constitute the charm of love. The lover, there- fects of 
fore, will naturally seek to be distinguished by the love. 
qualities which hear think se iuely to recom- 
mend him to his mistress. And as it is evident that 
women stand in need of protection, (being greatly in- 

i i and, at certain pe- 
riods, totally incapable t tabnding themselves from 
surrounding dangers, or even of earning subsistence ; ) 
the, highest secemenmmagran testo in 6 rude. siete of 
society will be personal bravery, or strength. In a 
more polished state, he will, seek to be distinguished by 
tenderness, generosity, or sympathy ; and in.a state of 
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Moral independence and affluence, by those talents and attain- 

Philosopby- ments which secure an influence in society. Thus, in 
every state of society, the principle of love has a pow- 
erful influence in moulding the manners, and forming 
the character of men. 

The operation of the feeling on the other sex is quite 
tore ie The female naturally studies the qualifica- 
tions most likely to recommend her to the object of 
her choice ; and if at any time her pursuits should be 
trifling or useless, we may rest assured that her choice 
has originated in the frivolity of the men—for it is their 
taste, in every instance, which decides the nature and 
character of female accomplishments. The woman who, 
wishes to please will not think it necessary that her 
qualifications should exactly resemble those of the man 
whom she loves. His strength, and courage, and en- 
ergy, are acquired as compensations for her weakness ; 
and, therefore, though she should be deficient in these 
respects, she will not be the less endeared to the man 
who glories in being called her protector, and who, 
without any feelings of selfishness, is glad to be 
sessed of qualities of which she is destitute, that he may 
the more decidedly prove the extent of his love. 

It is by no means necessary, then, that the pursuits 
of the man and of the woman should be similar, in or- 
der to secure mutual regard. They must indeed be ac- 
tuated by the same grand moral feelings ; there must 
be the same regard to truth, honour, and principle— 
the same anxious desire to promote each other’s com- 
fort ; and after this, it matters not how dissimilar their 
occupations may be. They will rather injure their in- 
terests by yy ten 4 an approximation in any other 
respect: and Hercules with the distaff of Omphale in 
his hand, is not more ridiculous, and out of character, 
than the virago who affects the. manners and pursuits 
appropriate tomen. Quce fugit a sexu, vires amat. 

Nothing surely is better calculated to promote the 
general improvement of the species than rinciple 
of love which leads the two sexes to desire and consult 
the happiness of each other.. In the rudest state of so- 
ciety it has its influence. In such a state, indeed, wo- 
man is comparatively disregarded: ‘her weakness and 
dependence render her completely subservient, and 
make her the degraded drudge of her rough and unpo- 
lished yoke-mate. In a state of ease, comfort, and af- 
fluence, woman becomes an object of greater conse- 
quence, but chiefly as an instrument of pleasure; she 
then studies the accomplishments which minister to 
luxury, and, perhaps, acquires considerable influence 
in society. But she is still ina state of moral degrada- 
tion ; and her beauty and accomplishments are valued 
by her lord as he values his plate, his equipage, and 
his furniture ; that is, merely as the means of feeding 
his vanity and promoting his pleasure. 

It is m the Christian system alone that woman as- 
sumes her true rank in society: for whilst it unfolds 
the virtues which confer the highest lustre on human 
nature, it shows that woman is equally susceptible of 
them with man, or rather, that her nature appears bet- 
ter adapted than that of man for the reception of them. 
Her feelings harmonize more readily with the mild and 
benevolent spirit of this religion: and human excel- 
lence being shewn to consist m the cultivation of vir- 
tuous and pious affections, the female who is distin- 
guished by these qualifications may justly aspire to the 
highest estimation in Christian society ; and being, 
equally with man, the sharer of immortal hopes, she is 
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entitled to the same consideration in the ordinary re« Moral 
lations of life, . Phi 

From what has been said, we think it will evidently 
appear that our duty as moral agents may be inferred 
from the constitution of our nature, the relations 
in which we are placed, We may say, with safety, 
that, to a certain extent, nature points out the line of 
duty : for we have seen that our appetites, desires, af- 
fections, copes most distinctly to certain ends, the 
attainment of which is corsidered nece: for i- 
ness. But whilst our natural feelings impel us in ly ! 
and irresistibly to desire certain gratifications, they donot ‘ 
point out, with precision, the means by which the end i] 
may be attained, These means are learnt by instruction, Reason 
example, experience, and reason ; and after the mind is discovers _ 
thus informed, it perceives that the means of obtaining the means 
the enjoyments which we desire, though varied, are of enjoy- 
yet perfectly defined, and that we cannot neglect or ™em> 
abuse them without compromising our own happiness. 
We may perceive, then, that the author of our na- Struggle 

ture has fenced in the path of virtue by numberless between 
safeguards and securities, and which way soever we inclination 
turn ourselves we will find monitors of duty, and. res- 24 duty- 
traints imposed on vicious indulgence. Yet with all 
these advantages we need not be surprized at. the 
struggles winch are so frequently felt between inclinas 
tion and duty. Such struggles are absolutely unayoid« 
able, for the appetite is blind, and indiscri ing ; it 
may impel us to desire what we have no right to aspire 
to, and which cannot be, ours without violating the 
rights of another. To feel-hunger, and desire food, .is 
pectoris natural, and, therefore, cannot -be ‘on 
ut it is contrary to justice to gratify this desire at- 

expence of another. To desire a beautiful woman may 
be equally natural, but it is wrong to seek the gratiGe 
cation of this desire if she is already become the pro- 
perty of another. In short, our ites, - 
and desires, require to be corrected by a consideration 
of the relations in which we stand to and to socie- 
ty; andit isa aetparren time ro ne are so 
distinctly perceiv: padnepeets y and expediti- 
ousl, pecsiniats the conduct... t t 

an’s moral character results chiefly from his social 
connections, and these are not adventitious or fortuitous- 
ly formed. Our. analysis of some of the ee ce 

elings and circumstances of human nature had for its 
object to shew that society in its various forms, and 
modifications, necessarily results from them; that man 
is made for social relations, and is gradually trained to 
discharge the duties required in them » ange momo 
and intellectual perceptions arising from the constitu« 
tion of his nature. nig . 

Above all, the sense of religion, arising naturally at Religion 
least, if not necessarily, out of the circumstances and the grand 
constitution of man, tends to strengthen the power of — ‘ 
moral obligation, and to afford an intelligible and uni+ ™°'** 
versally applicableruleof duty. That itis absolutely ne- 
cessary appears from this, that no nation has ever been 
able to do without it ; and in every stateof society reli- 
gion has always been assumed.as the sanction of morals. 
That it is so must be admitted on every rational system 
of morals ; for if there is a God who created.all things, 
and established those lawswhich we feel ourselves bound 
to obey, we must evidently consider his will as the 
sovereign rule by which we ought to regulate our ¢on- 
duct. And if we set such: gonsiderations aside, we 
confess that we cannot perceive, by any powers of 

- 



a, any principle that will make a 
- man forego evi advantages, and submit to serious 

ivati 'y from a sense of duty: and we are more 
and’more convinced that the sense of duty is an unin. 
— phrase, or a principle without foundation, un- 
less it be resolved into obedience to the divinelaw. A 
sense of interest may make a man avoid certain vices, 
such as gluttony, intemperance and the like; but to 

i the relative duties a man musi love his neigh 
bour as himself ; and we know nothing that can pro- 
duce this feeling but the conviction ‘that God is the 
common father, governor, and judge of all. 
The moral duties are alike binding on all, and no 

re- rank or condition can claim exemption from laws 
in which, being founded on the nature of man, and the 
* will of God, must .n ily be of universal obliga- 

tion. The circumstances of individuals, however, are 
extremely various, and almost every man, from his 
particular situation and relations in society, will be 
called remem mo to the exercise of some moral 
duties than others. mee THe ae ene fondness; 
and often di 8 a peculiar proneness to the perform- 
ance of them. is is said to be the effect of Aabit, a 

ity which, whilst it gives additional security and 
to virtue, is not without some tendencies of an 

opposite character, against which we would do well to 
be on our 
The man who has been trained by habit to the exer- 

ton cise of a particular virtue, is very apt to view it with 
moral fondness ; and to be harsh and uncharit- 

judging of others who do not shew the same 
ity in the of it. The 

di and accomplish. 
If the estimation of the world, in this be 

not altogether correct, it is at least salutary in its influ- 
ence, we are more anxious to t undue ela- 
tion in those who are thus distinguished, than to teach 
mien to withhold the mead of praise from any thing that 
bears the of virtue. Ina rigid estimation 
of the su however, a man cannot reckon himself 
po ge erm ise for the performance of du- 
ties to which he has trained by a long course of 
discipline, or by powerful associations. 
Dr. Reid has assi some mysterious influence to 
habit, and has exalted it into an original principle of 
our nature. “ It evident,” says he, “ that as, 
without instinct, the infant could not live to become a 
man, so without habit, man would remain an infant 
t life, and would be as helpless, as unhandy, as 
s and as much a child in understanding at 

, as at three.” He afterwards observes, “ no 
man can shew a reason why our doing a thing fre- 
ee should produce either facility, or inclination to 

ee This is weer putting /abit out of its place, and 
oe it usu ince ofa more important prin- 
~ ciple. "How weit powtBle for this ingenious athibe to 
make out his position, that without habit, a man would 

5 be as mucha child in understanding at threescore as 
5 at three ? Would not the retain the impressions 

which it had received, the knowledge which it had 
ined, and the facts which bad passed in review be- 

it, without ahy dependence on the power of habit ? 
VOL. XIV. PART IL, 
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And, as we think habit not absolutely indispensable _ Morat 
for the acquisition of knowledge, neither do we think Philosophy. 
that its influence over the human mind is absolutely “~¥——" 
unaccountable ; at least, we think it may easily be re~ 
ferred to an ulterior principle. 

In fact, we consider hadzt merely as one of the ordi- 
nary phenomena connected with memory and the as- 
sociation of ideas ; and on this principle we think its 

wer may easily be accounted for. Whatever hag 
Fe once before the mind, will find a readier admission 

when presented a second time ; for this plain reason, 
that it was at first a stranger, but is now recognized as 
an acquaintance. We might have had some difficulty 
at first, in understanding it, and it might have cost us 
a good deal of trouble to discover all its bearings and 
tendencies; but these difficulties being once removed, 
never recur ; and the fact, or the feeling, or whatever 
it may be called, being treasured up in the memory, is 
added to the general stock of knowledge, and becomes, 
as it were, a new point from which we start in search 
of ulterior improvement. 

But the recurrence of an idea or practice, however Natural 
frequent, does not necessarily constitute habit. Though habits. 
we wash our face every morning, or, every morning say 
our ers, this is not habit. It is a regular custom 
founded on expediency or reason. Neither do we ap~ 
ply the name of hadit to any of those practices which 
result from the general constitution of our nature, and 
are observed by all mankind. We do not say that a 
man has a habit of taking his breakfast, or dinner, 
though he does so every day of his life, and has a most 
decided inclination to the practice. By a habit of eate 
ing, we would understand gluttony ; as a habit of 
peony Fore « implies drunkenness. A man may. 
have a habit of sleeping in his chair after dinner: we 
never talk of the regular repose of sleep as a habit. 
Perhaps there is as much of habit in the art of walk. 
ing; as in most things; yet, walking appears so natu- 

, that we never consider it as a habit ; but if a man 
limps without being lame, or slouches, or swaggers in 
his walk, we say he has acquired habits. 

It is evident, then, that we apply the term habits to 
certain practices a little out of the ordinary way, when 
they obtain a very prominent influence ; or to natural 

ices when carried to habitual excess.—Our moe Moral hae 
ral habits may be explained in the same way. Parti- pits. 
cular circumstances give more importance in our ima- 
gination to one duty than to another, It has, for in~ 
stance, been particularly enforced by the friend whom 
we admire ; it has been recommended by some ver 
interesting concomitants, or by some powerful consi- 
derations of public or private advantage: from these, 
and similar circumstances, it appears of paramount im- 

rtance ; and in our situation it may, in fact, be so ; 
ut we ought not to denounce, as deficient in moral 

sensibility, those who do not view it with the:same 
rapturous feelings. 

All prejudices are habits arising out of contracted edu- Prejudices. 
cation, illiberal society, or the example of those who 
have more influence than sense. All prejudices have 
a certain degree of moral obliquity attached to them: 
but, as the defect originates chiefly in the understand~ 
ing, they may be called bad intellectual habits. We do 
not, in general, view such habits with much moral dis« 
approbation. We are rather amused in tracing their 
origin ; and them as the subject of ridicule, ra- 
ther than of rigid censure. They have, however, a 
very extensive, and very pernicious influence onthe = _ 

‘ 47 ; 
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Moral happiness both of individuals and of society, as they 

Philosophy. obviously impair general benevolence; and obstruct ges 
néral improvement. 

To love the country in which we are born better 
than any other is not a prejudice: it isa natural, irresists 
ible feeling: and the man who is a stranger to it, must 
be unacquainted with all the finer sensibilities of our 
nature, It is impossible to reflect on the scenes with 
which our recollections of youthful happiness are inse« 
parably associated, without the most decided partiality : 
it is impossible to think of the place which contains 
the graves of our fathers, and of the companions of our 
early days, without feelings of the deepest interest: and 
a general predilection for our native country must arise 
in every well regulated mind, from a recollection of the 
social, civil, and religious ties which have so intimatel 
connected our hearts with the country and communis« 
ty in whieh we have been brought up. Such feelings 
as these ate not prejudices: for they arise out of nati 
ral and unavoidable associations; and there is a defect 
in the heart of every man who is a stranger to them. 
But if love to our country and connections leads us to 
despise other communities, or to hate and dislike thosé 
who differ from us in,political institutions, in civil cuss 
toms, or in national manners ; in that case, we are uns 
der the dominion of the most narrow and hurtful pre+ 
judices, and will never be able to exhibit a single fea- 
ture of general philanthropy, or of genuine christian 
spirit. 

Prejudices PP rehidices in the case of certain contracted minds, 
sometimes and limited understandings, may be useful. They are 
woeful a sort of substitute for steady principles ; arid we should 

be afraid that, were a weak man to renounce his pre+ 
judices, he might never find any principles so likely to 
secure consistency of conduct. On this ground, weare 
not displeased sometimes to see an obstinate man res 
sisting enlargement of understanding, for he might lose 
what he would never be able to replace ; and his:mind 
might be set afloat without a single light to direct him. 
We have seen melancholy exemplifications of these ob- 
servations, in the case of many who have been trained 
up under the prejudices of religious education; we say 
prejudices ; for their impressions never rose to the rank 
of rational principles. 

When once they have been laughed out of that ve- 
neration which they had been accustomed to entertain 
for sacred subjects, they become the most disgusting 
profligates ; and by their nauseous licentiousness, rather 
do good than harm, to the cause which they mean to 
injure. 

But when we talk of the good effects of any preju- 
dice, we must be understood to speak only of those 
rejudices which lean to virtue’s side. We have very 

Often hurt little fault to find with that prejudice which makes.a 
ful. mother believe her own child the finest that ever was 

born ; but there are few prejudices so harmless as this ; 

Patriotism 
not a pre- 
judice. 

they generally incline with preponderating bias to the Moral 
™msu wrong side; and often perable obstacles to 

the dissemination of correct and enlightened princi« 
ples. Prejudice is, in many cases, more than 
vice ; a man can never/have the effrontery to vindicate 
the latter; and however much he may be attached to 
it, he is generally ashamed to avow it. But the case 
is wholly different when a man is under the dominion 
of prejudice; he then glories in his delusion, and is 
kee. 9 to become a martyr to his error. 

If what we have said on the subject of habit be cor« 
rect, we ought to reckon all our vices habits; our 
virtues ought not to be accounted so, in our view of the 
foundation of morals, except when particular circum- 
stances have given unusual prominence to some parti+ 
cular branch of a general-duty *. ‘ 
Few of the duties of life are indeed so obvious as to 

spring up spontaneously in the human mind ; most of 
them are the result of experience, instruction, or ex- 
ample; and so far they may be accounted habits ; as 
we often understand by that term all acquired qualities. 
But the. general habits of right conduct, likethe habits 
of speaking or walking; are so familiar to the generality 
of mankind, that we consider them as natural results ; 
and, indeed, they may with propriety be reckoned so ; 
for the leading truths of morality, though some of them 
may not be palpable at first view, become more obvious 
every time they are presented to the mind ; it sees their 
bearings and connections more clearly, and perceives 
them to be enforced by a thousand analogous circum- 
stances and events in the general economy of provi- 
dence.. They then become axioms, instead of corolla- 
ries ; and that which was originally the result of pain« 
ful study, and patient investigation, assumes the place 
of a first: principle. ’ 

But vice is always contrary to right reason, and to. 
the natural order of things ; it is persisted in to the ob« 
vious detriment of our best interests; and it is only in 
consequence of a certain obliquity, introduced by habit 
into the physical and moral constitution of man, that 
it is enabled to hold its ground in the face of so: many 
discouragements and dissuasives. Bad habits, by long 
indulgence, become almost irresistible; the man who 
has been accustomed to the stimulus of artificial excite- 
ment, becomes languid when it is withheld, and would 
as soon be deprived of meat and drink as denied the 
gratification of his acquired appetites. The immediate 
consequence of excess is languor; a useful lesson to 
prevent repetition of the same offence against nature. 
But mankind have discovered artificial stimulants to 
overcome constitutional depression ; and these will- be 
most readily resorted to in time of need; where th 
are found to answer the purpose, reason has little 
chance in arguing against them; they have two most 
conclusive recommendations in their favour ; they pre- 
eent a remedy for present uneasiness, and they are 

* We have here the authority of Aristotle against us. He says that’ virtue does not properly exist till it becomes the usual habit and 
disposition of the mind. « ‘hus the action which proceeds from an occasional fit of generosity is undoubtedly a generous action, but the 
man who performs it is not necessarily a generous person, because it may be the single action of the kind which he ever performed. The 
motive and disposition of heart, from which this action was performed, may have been quite just and proper ; but as this happy mood seems 
to have been the effect rather of accidental humour than of any thing steady or permanent in the character, it can reflect no great honeur on 
the ‘performer. When we denominate a character generous or charitable, or virtuous in any respect, we mean to signify that the disposi- 
tion expressed by each of those appellations is the usual and eustomary disposition of the person. But single actions of any kind, how pro- 
per and suitable: soever, are of little consequence to show that this‘is the case. Ifa single action 'was sufficient to stamp the character of 
any virtue upon the person who performed it, the most ‘worthless of:mankindmight lay claim to all the virtues 5) since there is‘no man who 
has not; upon some occasions, acted with prudence, justice, temperance, ‘and fortitude. » But though single actions, how daudableisoever, re- 
fiect very little praise on the person who performs them, a single vicious action performed by one whose conduct is usually very regular, 
greatly diminishes, and sometimes destroys altogether our opinion of his virtue, A single action of this kind sufficiently shows that his ha- 
bits are’not perfect, and that -he is less to be depended upon, than, from’ the usual train of his‘behaviour, we might have been apt to ima- 
gine.” Smith's Review of Systéms of Moral Philosophy. 
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much more palatable than lessons of self-denial, the 
cure for the moral 

we every da 
with health, and excess with enjoyment; and 

every such has 

i i 4 i B i 
, ducements to reformation of conduct. 
Bad babits It has often been observed, that bad habits are more 
moresteady steady and consistent in their operation than good ones ; 
ape oh pcnayeyra tg nga ager cap wom canal 

tues carry us to very verge of vice ; is to say, 
' the slightest excess either in good or indifferent 
4 ties, constitutes a moral offence ; and how readily may 
ee en of his 
eelings, influence of example, or of unexpected 

7 temptations! But bed habits never can make any ap- 
4 ny a apa, of virtue; the man who in- 
\ them, has turned his back upon it; and every 

step that he advances carries him farther from the paths 
of wisdom. 

Importance In , every judicious system of moral education, few 
of attend- things are more deserving of attention than the forma- 

_ ingto the tion of habits, The great object to be aimed at in 
ee early culture, is the com occupation of the mind of habits. 

by some t which may lay the foundation of 
7 useful habits in after life ; or, at least, may prevent the 

formation of such as are wrong. And w bad ha- 
bits have been acquired, they are not to be conquered 
by the power of argument or of demonstration ; they 
are to be overcome only through the influence of some 
counteracting practice, which must be made sufficient- 
ly interesting to engage the feelings, and abstract the 
attention from the hurtful habits which have engrossed 
it. To effect a reformation in such circumstances, is a 
work of extreme difficulty ; but it ought not to be aban- 
doned in despair. The most ious habits have 
often been acquired from the want of congenial em- 
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only as means of happiness, but as securities for virtue ; Moral 

and if vice is excluded, we shall not be much disposed Philosophy. 
to find fault with human employments. With this re. 
servation, we would adopt the sentiment of Hesiod, 
even in the sense in which Socrates's accusers charged 
him with using it. 

Egy» DB edsy ovssdes, ateyun Bs &” ovsidose 

On the Origin of Evil. 

Ir has often been asked, how there should be so 0 
much sin and suffering, or so much vice and misery, 
in a world created and governed by a God of infinite 
wisdom and goodness, We do not know that a satis- 
factory answer has ever been given to this most diffi- 
cult question ; and in agitating the subject at present, 
we are far from entertaining the ho at we shall be 
able fully to resolve this nodus in the divine economy. 
The question, however, in one form or another, is in- 
dispensable in all discussions on morals: and, though 
much must necessarily remain unexplained, from the 
present imperfection of our faculties, we do not despair 
of removing the difficulty, at least some steps farther 
back, or perhaps of carrying it to the point where ac- 
quiescence in the inscrutable will of heaven must put 
an end to our researches. 

rigin of 
vil. 

The Manichean notion of two eternal, independent Manichean 
principles, the one good, and the other evil, was ve 
early and extensively received in the East. Accord. 
ing to this notion, there was a continual contest be« 
tween these two principles, and their power was so 
equally balanced that neither of them could obtain 
a decided superiority: hence resulted that mixed state 
of vice and virtue, misery and happiness, so observable 
in the history of the world, and particularly in the life 
of man, They must have had very little philosophical 
observation who could rest satisfied with this clumsy 
h esis ; for it is ectly apparent, that all the 
physical evils at least (and these were the evils chiefl 

ed in this scheme,) are not only reconcileable 
with the perfections of a wise and good Being, but are 

notion. 

absolute indications of his wisdom and goodness in the ~ 
present state of man. 
A more modern hypothesis represents the existence The neces. 

of eyil as necessarily arising out of the intractableness sary imper- 
and imperfection of matter ; from which qualities, some fection of what he dislikes, he has every chance to seek for plea- 

i gratification degree of imperfection and evil must be attached to every cre- sure from forbidden ions. We should thi 
give young person who is not 

ual r, a§ many securities as 
possible against the formation of evil habits ; and am- 
ple are furnished in cultivating the pleasures 
of taste, or in the departments of the arts, or of elegant 
accomplishments, or of polite literature, or of scientific 
research, or of harmless amusement. And we believe 
it that, from injudicious restraints, 
or being forced into an unnatural chan- 
nel, the worst consequences have been produced ; and 
the young have been led to seek from vice, that plea- 
sure which might have been found more pure and am- 
net gree ions, or in innocent recreations. 
lems fe Uinsinkidng name of the natural resources 

of haman enjoyment ; we would recommend them not 

every created thing *. 
tion of the Creator: but, even granting the premises, 
it does not answer the purpose; unless it could at 
the same time be shewn, that God was under the ne- 
cessity of acting, and of calling the world, as we now 
find it, into existence. For if the Deity had free-will 
and prescience, it would still remain to be shewn, why 
he gave birth to creation, which must necessarily issue 
in evil and mi 

The only putiacsdry answer to this is, that the evils 
we deplore are productive of on the whole, and 
are essential to the moral discipline of man. 

This is intended as a vindica. 4 thing. 

Pope, in attempting to vindicate the ways of God Pope’s 
to man, has introduced a very ony’ and inartifi- theory. 
cial hypothesis into his celebrated essay. He takes it 
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for granted that there is a regular gradation of exist- 
ence rising through every possible variety, and that, 
therefore, there must be such a creature as man, and 
such a world as this. 

Of systems possible, if *tis confest 
‘That wisdom infinite must make the best, 
Where all must fall, or not coherent be, 
And all that rises, rise in due degree ; 
Then, in the scale of reasoning life, ’tis plain 
There must be somewhere such a rank as man. 

This reasoning, if reasoning it can be called, is then 
confirmed by another hypothesis, in which it is assumed, 
or insinuated, that our present state of being has a re- 
ference to some other sphere, or system, as yet un- 
known. The reader must not suppose that this has 
any allusion to the commonly received doctrine of a 
future state. Nothing could be farther from the mind 
of the writer: he speaks of some system to whose con- 
venience we are, at this moment, unconsciously subser- 
vient. This is evident from what he subjoins to his 
former reasoning. 

So man, who here seems principal alone, 
Perhaps zcts second to some sphere unknown $ 
‘Touches some wheel, or verges to some goal ; 
Tis but a part we see, and not the whole. 

It would be unfair to be very severe on this poetical 
system of the universe, in which splendid imagery and 
most beautiful versification make some atonement for 
the grievous deficiency of logical precision; and which 
is in fact not worse than a hundred other schemes which 
have been invented to account for the same thing. It 
is sufficient to say that it consists wholly of gratuitous 
assumptions, 

In stating the various theories that have been suge 
gested to account for the origin and existence of evil, 
we may, without encroaching on the province of theo- 
logy, be permitted to advert to the most ancient account 
of this subject ; which is professedly not a theory, but 
a statement of historical facts. The account is, that 
God created man at first upright ; but that he fell from 
his innocence and happiness, by eating of the fruit of a 
certain tree of which God had e 
eat. ‘There is no violation of probability or verisimili- 
tude in this account. On the contrary, there are nu- 
merous memorials in the traditional histories of all na- 
tions, which bear a striking resemblance to this state- 
ment. The Grecian account approaches nearest to that 
of the sacred record. It celebrates the innocence and 
happiness of the golden age ; and tells us that this de- 
sirable state of things was destroyed by the theft of 
Prometheus, who stole fire from heaven ; and that the 
gods, to revenge his sacrilege, sent forth hosts of dis- 
eases and crimes to desolate the earth, 

The coincidence between this account. and that con- 
tained in Scripture, is too striking to be accidental. 
The offence and the punishment. bear such a resem- 
blance, that both accounts must evidently refer to the 

, Same event; and we would naturally assign the supe- 
riority, in point of authenticity, to the account which 
we know to be the most ancient. We do not, however, 
positively affirm that the various accounts of the origi- 
nal innocence and fall of man, so widely disseminated 
throughout the world, have all been immediately de- 
rived from the Scripture history. We would rather 
suppose thatthe knowledge of these interesting facts 
was universally diffused ; that it remained uncorrupted 
among the Jews by being so early embodied in the re- 
cord of their history and lon ; whilst among other na- 
tions, being left to float down the uncertain channel of 
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-then, our reason compels us to vindicate the Almighty, 

devastation of war correct the licentiousness and effe- 

commanded him not to 
largement to the understanding, which never could 

_yet display a thousand resources provid 

_ly greater variety and number than could have existed, 

tradition, it assumed those various aj 
have so much obscured and disguised the truth. 

The features of probability which distinguish the 
Scripture account, are, first, that God prescribed to man 
a test of obedience, in his state of innocence ; for with- in this ace _ 
out such a test he could not have been a moral and count. 
accountable being: he could have had’ no choice be- 
tween good and evil, and therefore could not have been 
a proper object either of punishment or reward: And, 
secondly, the test prescribed being of a positive and 
arbitrary kind, was perfectly mye to the singular 
circumstances in which man was placed on his creation, 
in which, as far as we can perceive; he could only sin 
against an arbitrary statute. m 

But the difficulty lies not so much in ascertaining the bali 
manner in which evil was introduced, as in explaining 
the reason why it was permitted. Here we may ob- 
serve, that evil could not have been absolutely prevent- 
ed, without destroying the character of man, as a moral 
agent. The few intimations contained in Scripture, 
respecting the condition of the Angels, are in confor- 
mity with this idea, They also were made capable of + 
-sinning, in ¢ uence of which some of them fell ; 
whilst the rest, who withstood the trial, completed, in 
all probability, their probation by that resistance, and 
are now exempted from the possibility of falling ; as the 
souls of the just shall be, when removed from this state 
of discipline, into the blessedness of heaven. ‘So far, 

5 for having made man ie 

Sufficient to have stood, though free to fall.” 

Another ground of vindication is presented to. us, when The exist- 
we consider that even the evils which are in the world, ence of ev 
are productive of good on the whole. With rega 
temporal or physical evils, this is undoubted. The 
human character is improved by suffering ; and t 
evils which we most grievously deplore, if borne with 
fortitude, never fail to improve our natures, to increase 
our knowledge, and exalt our virtue. The havoc and 

not incon- 

rd to sistent wit! 
the divipe 

goodness. — 

minacy which result from peace; and difficulties and 
hardships give a vigour to the character, and an en- 

have been acquired in the midst of ease and soft indul- 
ence. 

: Even the mutual depredations of the lower animals 
which prey on each. ee though we cannot suppose 
them productive of any thing like moral im ement, 

by their 
Creator for their security and comfort ; and in this way 
furnish to rational observers many striking proofs of 
the goodness and provident care of the Almighty. .. 
Besides, the very havoc which is made by mutual 
slaughter, increases the number of genera and species ; 
and in consequence of the different tribes of animals 
preying on each other, provision is made for an infinite- 

had they all lived on one kind of food. 
In short, the whole system of external nature seems The pre- 

completely adapted to man, as a creature born in igno- sent sys- 
rance, and continually liable to sin ; and we might have tem of na- 
inferred, though we had had no information on the (Yi° Ne 
subject, that thé constitution. of nature, or the system ;\°, ta 
of the universe, was changed, when man forfeited his trial, but 
innocence, and became subject to sin ; for as it éxists ijnapplicab 

at present, it could haye answered no purpose in the to a state ¢ 

primeval state of purity, but to impair rm innocence 
ness, The Scripture account corresponds with this : 
suggestion, or rather, perhaps, the suggestion itself has 



J 

4 ‘The pre- 
sent state 
of things 

, the re- bindi 
walt of fate. 
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arisen out of the Scripture history ; for we do not pre- 
tend to to that school of philosophy which would 
keep the mind completely uninfluenced by such consi- 
derations ; and we have been taught from our infancy 
to believe that the earth was cursed with sterility on 
account of man’s ion ; and that the elements 
and of nature were henceforth charged with 
hos against the life and happiness of man. | 

At the same time, these evils serve both as punish- 
ments and correctives ; their evident design being to 
obviate the evil tendency of our appetites, passions, and 
affections; and whatever uneasiness they may cause, 
man, as his nature is now constituted, is undoubtedly 
happier than he would be without them. 

ut we do not pretend wholly to remove the diffi- 
culties connected with this question, when we endea- 

-vour to show that the outward arrangements of Provi- 
dence are adapted with infinite wisdom to the present 
condition and circumstances of man. For the question 
is, How the condition of man came to be as we now 
find it; and why evil and suffering are permitted to 
finda among the works of a good and merciful 
God? We will perhaps be fully as near our purpose 
to say at once, “ Such is the will of Him who orders all 

what is to happen, must have the same effect as an ab- 

There is o of rid of this diffical is one wa: getting ri is difficulty ; 
rons ed ead tot tendeidies' meanton anol: It is 

belong to God, and that any idea, implying either Post 
or Pre, roust i i i 
fills eternity with his presence, with whom a thousand y 

are as y 
This is, no doubt, true; but if it is available for any 
thing, it is to silence, rather than to satisfy our reason, 
and to show us our utter incompetency to comprehend 
the things of God, SIP SS GPL 80, 8. ERIM, 
unless it could be shown that the actions of men are 

independent on God, and that he could not 
t them from being what they are: but this would 

vinelicating his justice at the expence of his om- 
nipotence, and exalting his mercy by denying his 

a iia. wastaned, seaapien Shek Gad Alsnighty hasbeen 
directed in his determinations or decrees by any thing 
resembling the fate which the ancients represented as 

gods and men; we must conceive him to be 
y free in his determinations and his actions ; 

and, though evil is permitted, we have reason to con- 
clude that it could not be prevented, without the ob- 
struction of a greater good. Hence, the observation of 
Augustine, quoted with approbation by Thomas Aqui- 
nas and Leibnitz, Deum permittere quedam mala feri, 

Opinions of we multa bona impediantur. The latter author observes, 
Letbortz 

* and Ed- 
- wards. 
, 

that every thing whose contrary implies a contradiction 
has a existence ; but every thing that mi 
ue bdlaneiee than te io, then determined to be what 
it is, for sufficient and infallible reasons, is contingent. 
“ Cela l'on voit comment nous pouvons dire avec 
plusieurs et Theologiens célébres, que la 
substance qui pense est 
presentation prevalente du bien ou du mal, et cela cere 

a sa resolution par la re- 
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tainement et infailliblement, mais non “necessaire- Moral 

ment: c'est a dire par des raisons qui l‘inclinent sans Philosophy. 
la necessiter. C'est pourquoi les futurs conlingens, pre- 
vus et en eux-memes et leur raisons, demeurent 
contingens ; et Dieu a été porté infailliblement par sa 
Sagesse et par sa bonté a créer le monde par sa 
puissance, et a lui donner Ja meilleure forme possible ; 
mais il n’y etoit point porté necessairement ; et le tout 
s’est passé sans aucune diminution de sa liberté parfaite 
et souveraine. Et sans consideration que nous venons 
de faire, je ne sais s'il seroit aisé de resoudre le neeud 
Gordien de la contingence et de la liberté.” Remarques 
sur le Livre de l Orig. du Mal. And with Ragan to the’ 
existence of evil.under the administration of a Being, 
powerful, wise, and good, it is to be observed, that 
there is a wide difference between causing or appointing 
evil, and merely permitting. it. This subjectis illus- 
trated. by Jonathan Edwards by a striking analogy. 
‘* There is. a vast difference,” says he, “ between the~ 
sun’s being the cause of the lightsomeness and warmth 
of the atmosphere, and brightness of gold and diamonds, 
by its presence and positive infuence,.and its being the 
occasion of darkness and frost in the night, by its mo- / 
tion, whereby if descends below the horizon.” “ If 
the sun were the proper cause of cold and darkness, it 
would be the founiain of these things, as it is the foun- 
tain of light and heat; and then something might be ar- 
gued from the nature of cold and darkness, to a like« 
ness of nature in the sun; and it might be justly infer- 
red, that the sun itself'is dark and cold, and that his 
beams are black and frosty. But, from its being the 
cause, no otherwise than by its departure, no such thing 
can be inferred, but the.contrary : it may justly be ar- 

ed, that the sun isa bright and hot body, if cold and 
kness are found to be consequence of its with- 

drawment ; and the more constantly and necessarily 
these effects are connected with, and confined to its ab- 
sence, the more strongly does it argue the sun to be the 
fountain of light ciel Tasos So, inasmuch as sin is not 
the fruit of any positive agency or influence of the 
Most High, but, on the contrary, arises from the with- 
holding of his action and energy, and, under certain 
circumstances, necessarily follows on the want of his 
influence ; this is no argument that he is sinful,, or his 
operation evil, but, on the contrary, that:he and his 
agency are al good and holy, and that he is the 
fountain of all holiness. It would be strange arguing, 
indeed, because men never commit sin, but only when 
God leaves them to themselves, and necessarily sin 
when he does so, and therefore their sih is not from 
themselves, but from God,.and’so that God must be a 
sinful Being; as strange as it would be to argue, be- 
cause it is p ae dark when the sun is gone, and never 
dark when the sun is present, that, therefore, all dark- 
ness is from the sun, and that his disk and beams must 
needs be black.” ’ 

But even.the moral evils which are in the world, how- 
ever destructive they may be to those with whom they 
originate, are productive of good, on the whole. In a 
state like the present, where man has to learn mca 
every thing by e ience, instruction, or example, 
ie oceans: of the wicked, and the obvious conse- 
uences of their sins, afford a useful lesson, and supply 

onstrations of the danger of deviating from the 
plain path of rectitude as pointed out by the ordina- 
tions of Heaven. Besides, we receive a clearer proof 
of the superintending providence of God in overruling 
the disorder! ions of men, and making them sub- 
servitht to the of his will, than if all went on 
regularly and smoothly without a single jarring, or dis- . 

, 1 
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Moral _cordant principle to disturb the harmony of the uni- dently desire to enjoy the continued blessing of exist. M 

Philosophy. yerse. Every man has his own centre towards which ence; but it is not more inconsistent with 
he would gravitate, or his own right line in which he of heaven, than with happiness and usefulness, “VY ™ 

po pee man are improved and exalted by the physical evils 
productive which he is called to‘encounter, and the same effect is 

would move, were he not drawn it’ by some supe- 
rior force which connects him with the general system 
of society. In short, the intention of the Almighty, 
both in the natural and moral world, seems 'to be to 
produce regularity and order, out of materials which 
are naturally inert or perverted; and so much of the 
discordia semina rerum, is still to be seen, both in ‘the 
elements of nature and in the constitution of human 
society, as to bespeak a present Deity to regulate and 
adjust them. 

We have already shown, that the moral qualities of 

produced ‘by the moral evils to which he is exposed. 
The injuries and provocations of the wicked show the 
odious nature of the principles by which they are ac- 
tuated, and produce in our minds a natural dislike of 
those qualities which offend us ; whilst patience, and 
prudence, and meekness, and forgiveness, are called 
into exercise, and the mind which improves the lesson, 
is purified, adorned, and exalted. 

But if any thing farther be wanting, as a compensa- 
tion for the-evils, moral and physical, which are in the 
world, or as a vindication of the benevolence of the 
Almighty, we conceive it is abundantly furnished b 
the promulgation of Christianity, which presents suc 
a view of the divine benevolence and love to the hus 
man race, as we could not have formed a conception of, 
even ina state of paradisaical innocence and happiness. 
In short, this world, both in its physical and moral as- 
ect, is exactly as the Almighty intended it should be. 
hy it is as it is, it would be as useless to inquire as 

it would be'to ask why God has made any thing as it 
is, or why he has bestowed on man, and the various 
tribes of animals, the powers and qualities which dis- 
tinguish them. With regard to animals, we are satis- 
fied with showing, ‘that their faculties are adapted to 
their circumstances, and consider this as conclusive as 
to the goodness of God: and why should we not rest 
satisfied, and adopt the same conclusion, when we per- 
ceive that the present state of things is admirably adapt- 
ed for the improvement of moral beings. Difficulties, 
indeed, frequently occur ; but they are rendered useful 
for sharpening our faculties, and extending our know- 
ledge, and it is impossible to mention an evil, for which 
the Almighty ‘has ‘not provided an adequate compensa- 
tion. 

There is no evil which men view with so much hor- 
ror as death: exempt them but from this, and every 
other evil will appear tolerable *; yet, in so far as re- 
gards the general economy of nature, death cannot be 
accounted ‘an’evil. One generation passes away ; but 
the loss is soon repaired ; and the affairs of men go on 
with renovated vigour, and increased knowledge, from 
the accumulated “wisdom ‘and experience of the ages 
which are past. 

Of living things, there is not one that does not ar- 

that this desire should be indulged to any great extent. 
With regard to the human race, the near approach of 
death operates as a friendly monitor, in case of 
every individual, to the extrav: of ambi- 
tion, to teach sobriety of mind, and to stimulate to the 
acquisition of qualities which cannot be affected by 
the dissolution of the i 
Death, in its moral effects, is not useful for 

individual improvement; but that destruction 
which overwhelms successively every thing that lives, 
is, in fact, conducive to the general happiness and im- 
provement of the human race. 
Why should the present race of mortals monopolize 

the blessings of existence? After they have had their 
share in the business, the enjoyments, or the miseries 
of life, is it not reasonable that they should be remov- 
ed from the stage, to give place to others who may 
taste the same pleasures+t, and exhibit the same cha- 
racteristic features of conduct, though diversified 
various shades of improvement, and occasionally of dé« 
terioration? In so far as the wisdom and Iness of 
‘the Almighty are concerned, these attributes, we may 
‘safely affirm, are more conspicuously displayed in his 
giving life and enjoyment to successive millions of ani~ 
mated beings, than if the blessings of life were con- 
fined to the existing generation of men and animals, — 

As things are, at R ine i ordered by the wisdom of 
the Almighty, countless myriads of living creatures ap- 
pear in succession to taste the blessings of existence ; 
or to celebrate their maker's praise, dither by the voice 
of intelligence, or by the mute, yet expressive testimo- 
ny of their actions. Nay, the dispensation of death, 
which we so generally deplore, furnishes scope for the 
enjoyment of some of the purest pleasures which man 
can experience here below. For the constant waste of 
the species is supplied by children born in our own 
image, in whose happiness we are deeply interested, 
whom we view as our representatives to other generae 
tions, and in whom our lives are so bound up, that 
death can scarcely appear even a natural evil, when we 
have transmitted, as it were, our existence and our 
comforts to others, whom we love as our own souls. 

‘Thus, then, viewing that dispensation of the Al- 
mighty which has doomed all mankind to death, mere- 
ly as a measure of the divine government, and uncon 
nected with our particular feelings, it cannot but ap- 

perfectly.consistent with propriety and wisdom. 
t is useful for bringing a change of actors on the stage 

of human life, that old vices may be'fergotten, that in- 
veterate habits-of wickedness maybe destroyed, and 
that new improvements may be introduced in morals, 
politics, and religion ; or that a fresh tion may 
admire and revere the fabric reared by the wisdom of 
their forefathers, or bequeathed ‘to them by the bounty 
of heaven. ; 

Could we view death-as unconcerned spectators, we 
have little doubt that the conclusions which we have 

* The inordinate love of life is strongly pictured in the lines which represent the feelings of the effeminate Maecenas: 
Debilem facito manu, 
Debilem pede, coxa, 
‘Tuber :adstrue gibberum, 
Lubricos quate. dentes:; 
Vita dum, superest, bene. 
Hance mihi, yel- acuta 
Si sedeam cruce,.sustine, 

+ Lousisti'satis, edisti ‘satis, atque bibisti, 
‘Tempus discedere. 
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convincing, But we can- son. It is true, indeed, that when‘once the doctrine is Moral regard this consummation with feelings of known, a thousand arguments may be eddaced, both Philosophy. it appears as a formidable evil and a ter- from the nature of God, and the moral constitution of “-V™ 

immortali- 
y of the 
oul. 
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not but evil, or at best very imperfect ; 
must be as his workmanship is ; asis the 

cause. But the solution of this diffi- 
is at hand, that there is no evil in the universe. 
! Are there no pains, no imperfections? Is there 

» Mo vice, in the world? Or are not these 
2? Evils indeed they are ; that is, those of one sort 

are hurtful, and those of the other sort are equally hurt. 
ful and abominable ; but they are not evil or mischiev- 
ous with respect to the svhole.” 

It forms a natural part in every regular discussion 
on moral science, to examine the foundation on which 
the important doctrine of the soul’s immortality rests, 
oe to ascertain its influence on human con- 

eT) 

the doctrine of the soul’s immortality is, in most cases, 
where it has not been rev the result of 
traditional information, rather the offspring of rea- 

man, to establish and confirm it ; but whether the na. 
tural reason.of man would have discovered it, is a ques- 
tion that cannot a be solved, unless we can find 
a nation cut off from all intercourse of knowledge both 
with its contemporaries and : 

Most of the ancient philosophers, with the exception 
of Epicurus and his followers, believed in the immor~ 
tality of the soul. But many of them held the doctrine 
in a sense that rendered it inconsistent with a state of 
rewards and punishmi 

panna rae renter eee Such an opinion .as 

any 
ve in repressing vice, or 

enco' virtue, or alleviating misfortune; for if 
the soul is to have no distinct consciousness and no seg 
parate existence after death, it could not be more mate= 
rially affected even by annihilation ; and on these prin- 
ciples we should be forced to subscribe to the opinion 

Lucretius, who strenuously endeavours to establish 
the materiality and mortality of the human sou). 

Nam si tantopere est animi mutata potes 
Omnis ut actarum ex retinentia rerum ; 
Non, opinor, id ab letho jam longiter errat. 

All the ancient philosophers who held the immortality 
of the soul, believed also in its pre-existence, or rather 
in its self-existenee and eternity ; having an idea that 
if it had a beginning, it could not be necessarily im, 
mortal, Modern phil ers have been affected by 
this argument, and have, in consequence, been d 
oes up the idea of the natural immortality of the 

3 ascribing its indestructibility to the decree of its 
Creator, and not to any quality inherent in itself. We 
certainly are not di to affirm that the soul inhe- 
rits immortality as an independent attribute... But we- 
have no hesitation in affirming that we ean have no. 
idea, from any thing we observe in the visible world, 
of the peusihoation of any created substance. We see- 
dissolution, separation, or division of parts, or altera- 
tion of form and figure ; but by no process to which. 
any material substance can be subjected, do we pers 
ceive any thing that approaches to annihilation. If a — 
miracle was necessary to call matter into existence, we 
conceive that a miracle would be no less necessary to. 
produce its annihilation and extinction. = 

On these principles, then, we do not: think it quite- 
evident that every thing which is created must be ne- 
cessarily mortal. We ought rather to infer, that it has 
received an existence which nothing but a miraculous . 
interference of divine ae can destroy. But whate 
ever may be thought of the natural durability of mater. 
rial substances, it is evident that the soul.is-not com- 
posed of matter, and therefore cannot be affected by 
any of the accidents which seem to dissolve or to de-- 
stroy it. The soul is conscious of feeling, thinking, 
judging, reasoning, qualities which it is not even pos-.. 
sible to conceive to belong to matter. All the proper- 
ties of matter may be reduced to extension, figure, co- 
lour, bulk, hardness, softness, and the like, which have 
no more resemblance to any of the known properties 
of mind, Loic on a pong eM om 
lightens. Since, then, it is not possible to institute 
comparison between the properties of mind and matter, 

* Turnbull. 
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Moral jt is evidently illogical and inconclusive to argue that 

Philosophy: the soul must fall with our material bodies. The bod. 
. is corrupted, changed, and disorganized, by the divi- 

sion or dissolution of its parts. This is the only idea 
that our senses present to us of death. But it is not 
even possible to conceive that the mind can be subject- 
ed to such a process ; for it is not composed of parts: 
it is indivisible and indiscerptible, and cannot be affect- 
ed by any of the accidents which alter or derange a 

- material and divisible substance. 
Another argument for the soul’s immortality may be 

drawn from the faculties with which it is endowed. It 
is evidently possessed of powers capable of indefinite 
improvement: we can scarcely form an idea of any li« 
mits which can be set to its advancement. This im- 
provement of the soul, however, is scarcely begun in 
the present world: a man has barely time to look about 
him, and contemplate the attainments to which he may 
aspire, when he is cut off in the very commencement 
of his career of improvement, and prevented from ma~ 
king those advances in virtue and knowledge, of'which 
he feels his nature to be susceptible, 

Now, we may reasonably ask, why such extensive 
capabilities should be given to the soul, if it is to be 
extinguished before they are evolved? It is a common 
observation that God does nothing in vain ; that there 
is nothing superfluous, unnecessary, or redundant, 
through all ‘the works of nature ; that every animal has 
-organs and instincts adapted to its necessities and its 
uses ; and is never furnished with faculties or propen- 
sities ‘for which there is no adequate exercise or enjoy- 
ment. We may naturally conclude, then, that those 
faculties in man which enable him to contemplate the 
divine -nature, and to resemble the divine perfections, 
‘are intended for a ‘higher sphere of existence, where 
they will be fully unfolded and fully.gratified ; which 
is by no means the case in the present world. 

Again, from every idea that we-can ‘form of God, we 
are forced to conclude that he must be offended with 
vice, and pleased with virtue; and, of consequence, 
that the one will be punished, and the other rewarded. 
This, however, is evidently not done in the present 
world; for here vice often reigns triumphant, whilst 
virtue is calumniated and oppressed. We may, there- 
fore, naturally conclude, that there must be a period of 
retribution, when all these irregularities shall be finally 
adjusted. 

But, in truth, were God actually to punish and re- 
ward virtue in the present world, it would not remove 
one of our doubts and difficulties as to the equity of the 
divine administration, unless we were possessed of the 

! omniscience uf the Sovereign Judge, and knew pre- 
cisely all thé motives by which the actors have been 
influenced ; for in these alone consists the merit and 
the demerit of their conduct. As such knowledge as 
this is wisely denied us in the present world, the season 
of final retribution is properly deferred till the time 
‘when the secrets of every heart shall be made known; 
and the whole universe made to recognise the justice 
and wisdom of the divine administration. ' 

Virtuecan-. Jt is indeed said that virtue is its’ own reward, and 
Chron vice its own punishment even in the present world; 
ward, nor #84 certainly it cannot be denied that the man who 
vice its full Violates the eternal laws of providence will find himself 
punishment punished in the’ very ‘transgression. But a cautious 
in the pre ‘Sinner May avoid all these consequences ; he may be 
sent world. filled with envy, malignity, dishonesty, and every evil 

affection ; his character may be stained with every 
shade and degree of moral turpitude in the sight of 

, 
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God, whilst it appears spotless, and unsullied in the _ 
eyes of men. There is no temporal punishment pro- P 
vided for such guilt as this, even conscience does not 
necessarily prove an avenger; on the contrary, the 
wretch may find a kind of fiend-like enjoyment in 
the gratification of his unhallowed affections. We grant, 
indeed, that the virtuous may experience much happi- 
ness in the approbation of their conscience, even amidst 
the troubles and calamities of life ; but this is only in 
consequence of a conviction that they are acting ac- 
cording to the eternal rules of rectitude which God has 
established, and that consequently their conduct must 
be pleasing to him. The wicked, on the other hand, 
often experience the greatest torture in the compunc- 
tion and remorse of their consciénces ; but this arises 
solely from the fear of future punishment, which their 
guilty consciences tell them they have deserved. 

Such are some of the arguments which the light of 
nature furnishes in favours of the soul’s immortality ; 
a doctrine which has had a most extensive reception, 
and a no less extensive influence in every state of hu- 
man society. The vulgar who were not misled by 
philosophical speculations, had distinct views of a state 
of reward and punishment; and though their creed 
was, in many respects, very erroneous, and very ab- 
surd, we firmly believe that it had more efficacy than 
all the laws that ever were invented by man, in direct- 
ing to that line of conduct which was conceived to be 
agreeable to the will of the gods, ~ 

The question of Liberty and Necessity. 
The question of liberty and necessity has always been The que 

conceived to be intimately connected with morals ; and tion of Li 
has had a pace in almost all systems of moral science. be'ty an¢ 
Yet none has been involved in such perplexity ; and Ne" 
on none do the opinions of writers appear so diametri- 
‘cally opposite to each other. We consider this as a 
sure proof that they do not understand each other's 
reasoning, or that they affix totally different ideas to 
the terms in which their propositions are announced ; 
and whilst they are exhausting their ingenuity in de- 
molishing the arguments of their adversaries, they are 
very often only combating the phantoms which their 
own imagination has raised. The advocates for liberty, 
on the one hand, charge the i a doctrine with 
many tremendous consequences. They represent it as 
sabulisig of ail moral agency, as breaking down the 
fences of virtue, and opening the door to immorality 
and irreligion. And it must be confessed that Hobbes 
and others have held the doctrine in such’ a form as 
fully to authorize these conclusions.’ But, on the other to Liberty: 
hand, Leibnitz and Edwards state the doctrine of nes __ 
cessity in such a way, as to’ vindicate it from all such 
charges ; and the latter author undertakes to demon- : 
strate, thatthe opposite scheme infallibly brings along 
with it all the evil consequences which its advocates 
have attempted to connect with the doctrine of neces< 
sity. int 
Tt is evident from this, that there must be some grie« 

vous misunderstanding on theone side or ‘the other ; 
for without this, it would be impossible to conceive that 
men of learning and ingenuity, as the disputants in'this: - 
controversy generally are, should:arrive at such 
site conclusions on the same subject: Whether we shall 
be able to untie this Gordian knot’to the ‘satisfaction of 
our readers, we? think is very doubtful. We shall en« 
deavour, however, to give a fair view of the question, 
and shall state without reserve our own opinion. 
The advocates for liberty are hard pressed by the ar< 
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rty, madmen and fools are the only free 
men. Yet I think nobody would choose to 
for the sake of such liberty, but he that is mad al« 

King gives lup all idea of vindicating the freedom of Objections 
the human 

But the charge may with justice be retorted on 
himself, pan fakes, A parusctice Roay ard kg 
vanced such a paradoxical argument on the subject, nor 
maintained it by such subtle and ical reasoning. 

omni 3 
tence, and +“n 
time, 

t of the will, and by the crea- 
iness ; but by a judicious 

», application and proper use of those circumstances which 
arrangements of Providence. Be« 

it to model events by a simple volie 
ighty did, when he called 

into existence ; or it must be omniscient, that its voli- 
Lyte, ere with the established order of 

nature: but the author claims neither of these attri- 
butes for it, when he asserts its independence on na- 
ture, judgment, association, and reasoning. All that 
he claims for it is, that it should be able to discern the 
things which are possible from those which are impos- 
sible, and thus 

says he, “ who can always aged himself; but this 
i or since things are sup- 

any necessity of nature, 
is nothing which can 
than another ; it is 

plain that the by endowed with this power may al- 
ways choose such things as it can enjoy, and refuse, 
that is, not desire or not choose those things which are 
impossible to be had. And from hence it appears of 

© Origin of Evil. 
VoL. XIV. PART II. 40 
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Moral how great importance it is, whether that. whereby fluences both our moral and ‘intellectual associations: _ Moral 

Philosophy. things become agreeable to the appetite, be established that with regard to intellectual attainments’ the mind Philosophy- 
by nature, or effected by the agent himself. For if does little more than methodize the facts, and treasure " 
good and evil proceed from nature, and be inherent in up the relations presented in the course of nature; and The ™ind 
objects, so as to render them agreeable or disagreeable the whole of this article has been conducted on the sup- & 2!¥*7* 

i i iti Say * : aug’ > at 
antecedent to the election, the happiness of this agent position that our volitions are influenced with infallible papeere, 
will always depend upon them ; and unless the whole 
series of things be so ordered that nothing can happen 
contrary to his appetites, he must fall short of hap- 
iness.” 

. Now, though we certainly should be sorry to coun- 
tenance the doctrine that.a man’s happiness is entirely 
at the mercy of external. circumstances ; (for there are 
many rational considerations which tend to diminish 
the influence which adverse circumstances would other- 
wise exert over our happiness ;) yet we affirm, with 
perfect confidence, that there are pains, trials, and 
disappointments, which must produce unhappiness, un- 
less <2 are counteracted by reason, hope, or religion. 
According to the doctrine which we are combating, a 
man when placed on the rack ought not to be unhap- 
py; for the mind is altogether independent on such 
circumstances. But certainly there is no man whose 
feelings are not paralyzed by disease, but must feel 
pain in such circumstances ; and if pain be not an evil, 
then the ingenious author should have given a different 
form to his very important, though in many respects 
very eccentric, Essay on the Origin and Tendency of 
Evil; and should have endeavoured to show that no 
such thing as evil exists in the universe. 

This holds undoubtedly true with regard to physical 
evil; for if there be nothing in external circumstances 
which has a direct tendency to affect our happiness, 
then it is idle to talk, as the author has done at so great 
length in the first part of his book, of the physical evils 
of hunger, disease, death, &c. And Leibnitz has 
shewn no less clearly that if the mind choose without 
a motive, there can be no moral evil: for moral evil 
consists in a wrong choice, and if there be nothing to 
direct the choice, how can it be wrong? ‘ Dans le fond, 
bien loin que ce soit montrer la source du mal moral, 
c'est vouloir qu’il n’y en ait aucune. Car si la volonté 
se determine sans qu'il y ait rien, ni dans la personne . 
que choisit, ni dans objet qui est choisi, qui puisse 
porter au choix, il n’y aura aucune cause, ni raison de 
cette election: et comme le mal moral consiste dans le 
mauvais choix, c’est avouer que le mal moral n’a point 
de source du tout. Ainsijdans les regles de la bonne 
metaphysique, il faudroit qu’iln’y ent point de mal mo- 
ral dans la nature ; et aussi par la meme raison, il n’y 
auroit’point dé bien moral non plus, et toute la moralité 
seroit detruite.” Remarques sur la Livre de U’Origine 
du Mal. ‘e 

certainty, by the circumstances of our nature, and the 
visible arrangements of providence. The beautiful or- 
der which we observe among the works of God is in- 
tended to facilitate the acquisition of knowledge, and 
render the path to the eae of science attractive and 
delightful ; and it is equally intended to influence our 
volitions and our moral perceptions ; for it would be a 
most extraordinary inconsistency to affirm that God has 
formed arrangements for human happiness, and yet 
that men act at random, without any regard to the ma- 
nifest will of heaven. r 

The advocates for liberty contend that the scheme of The objec 
necessity renders means, exhortations, 
threatenings altogether unavailing; without stopping 
to obviate this, at present, we would merely observe 
that their own plan must produce this effect in a ten-= 
fold degree, for it lies at the foundation of their scheme, 
that motives do not influence, for if they did, there 
would be an end of liberty ; and if motives do not in- 
fluence, what is the use of exhortations, promises, or 
threatenings. 

But will any man, whose ideas are unsophisticated 
by a philosophical or theological system, pretend to say 
that the mind is not influenced by instinct, education, 
association, habit, passion, prejudice, &c. &c.? And 
if it be thus influenced, there is an end of indifference 
of choice, and with it of liberty. Law, in his commen- 
tary on King’s Essay, supports the principle of indif- 
Jerence by the following reasoning. “ L 

sonable, fit, and eligible to us, yet there is still a natu. 
ral possibility for us to will the contrary, and conse- 
quently the bare power of willing is in itself indifferent 
to either side.’ There is a fallacy here. In Reveeps 
tion, the mind is almost wholly passive, and simply 
receives the impressions made upon it through the 
medium of the senses; in volition it is wholly active. 
Volition does not, like perception, impart any feeling 
to the mind ; it is merely the organ or instrument, by 
means of which the mind manifests its determinations ; 
and the will never can be indifferent when it is in ac- 
tion; when it is not in action, it is in nonentity. And 
with regard to what this author says, that there is a 
natural possibility for the mind to form a choice, in 
opposition to every perceived advantage, and every 
preponderating circumstance, the fact is admitted by 
every enlightened necessitarian, and he only wishes 
this author, and all who favour his sentiments, to keep Pes Hume has observed, and there is undoubtedly truth t ll wi ; 

epinion. 11 the observation, that we can trace a general course in mind the distinction between Meee! and moral 
of human conduct almost with as much certainty as we impossibility. These are generally, perhaps indus- 
can trace a general course of nature; that is, we may 
pronounce that men will act in a.certain way in given 
circumstances with as much confidence as that trees 
will grow in a given situation: and he justly considers 
this determination which the conduct receives from 
circumstances as subversive of that liberty for which 
many contend. Yet unless we can remove this influ- 
ence of motives, that indifference which is reckoned 
essential to liberty is completely destroyed. And how 
is it possible to remove this influence? It is directly 
contrary to the whole scheme of our philosophy to sup- 
pose it possible ; for. we have assumed it as an unques- 
tionable principle that the general course of nature ine 

triously, confounded by the advocates for liberty, with: 
a view to bring odium on the opposite doctrine; and 
they represent the scheme of necessity as resembling a 
tyrant who should bind a man to the ground with 
fetters, and then punish him because he does not, in 
these circumstances, obey the command, to rise and 
walk, 

There cannot be a grosser misrepresentation of the 
doctrine. In the supposed case the mind is free, but 
the body is subject to physical restraints, which pre- 
vent volition from issuing in action. But in all moral 
delinquencies, the mind is indisposed or enslave#l ; and 
the inability to act proceeds only from its own want of 
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physical necessity, and did their reason tell them that 

impossible to resist the suggestions to 
Bat the case is directly the reverse. Instead of 

the compunctions of conscience are s 
the conviction 
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is all on the side of virtue; and the self- 
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» than to the one we are now considering. 

that we have acted in opposition to pl 

tively good, or capable of being turned togood. Riches, _ Moral 
power, and honours are daclvied by heaven to be Philesophy. 
the rewards of industry, bravery, or virtue: and no 
man can say that God has misled him, if he aspires 
to the reward by means which are not consecrated by 

intment of heaven; and he has no reason to 
complain, if he finds misery and disgrace, instead of 
the ort which he anticipates. He cannot say 
that mistook the means ; it is evident that he un- 
derstood them perfectly by exhibiting the semblance 
of those virtues which God delights to honour: but 
he expects to reach the end by a shorter way than that 
which is prescribed by the course of Providenee ; and 
he reaps misery as the reward of his furtive attempt to 
elude the decrees of heaven. ’ 

No man can say that he is constrained to do evil, by 
the circumstances in which he is placed: for, as it has 
been said, every thing has two handles, and according 
as it is ep may be the means of good, or the 
instrument of evil. A man’s virtue and happiness are 
ruined, we shall su , in certain circumstances ; 
and it is common for him to say, and for the world to 
believe him, that had he not been placed in such cir- ‘ 
cumstances, hg would have been happy and good. 
But it is not his circumstances, nor uently the 
appointments of heaven which he ought to blame ; for 
he may see thousands both virtuous and happy in the 
same circumstances in which he ceased to be either. 

- Let no man, then, blame necessity for his sins. He 
is almost constrained to be virtuous: if the constraint 
were complete, he could not be a moral agent, nor the 
same being that he now is. 
We readily admit that there are many things in’ the 

economy of the Divine administration which it is quite 
—— for finite understandings to comprehend ; 

to no subject is this observation more applicable 
or we 

admit most readily, that could we even demon~ 
strate the view of the subject we have adopted, and 
which we think might be brought as near to demon« 
stration as any point in morals or religion can be, 
yet even then difficulties would not be wholly re« 
moved: nor will we presume to say that we can satis-’ 
factorily explain all the ways of God on our plan. We 
believe the same admission will be made by every can- 
did disputant on the other side ; and the question comes 
to be, which scheme presents fewest difficulties, and 
solves the greatest number of doubts. he doctrine of 
necessity is by no means the most popular, but we are 
fully convinced that it is by far the most philosophical, 
and that its antagonist doctrine cannot stand before 
it in point of argument. The objections to necessi 
are all of a popular cast; and in removing them it 
will generally appear that we demolish the opposite 
doctrine. 
If the advocates for seri Phe 9 it consists in a 

man’s willing what he pleases;. and this is their common 
language, no necessitarian can have any dispute with 
them on this point: the proposition is intuitively true, 
or rather it is a truism—for a man never can will any 
thing but what he pleases, unless it were possible for 
him to will and not to will the same thing at the same 
time. Whatever a man wills must, at the moment, 

ease him, or he must consider it most eligible at the 
time—in fact, the is tantamount to saying 
that a man chooses he chooses. Whatever volition 
the mind forms must be consistent with its choice, for 
choice and volition are the same thing: they imply the de~ 
termination or election which the mind has formed, and, 
therefore, whenever volition is exerted, liberty is at an 
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Moral end. Themind has already received its impulse—it is 

Philosophy: already in action, and the quiescence, and indifference, 
—— papposed to be essential to liberty, have completely va~ 

nished, 
The proper question then, is, What is it that induces 

the mind to will? And we think it ought to be admit~ 
ted as an axiom, that if it is swayed by any thing exter« 
nal to it, and independent of it, or even if it is swayed 
by any thing essential to its own nature, in neither of 
these views can it be said to be free, in the sense in 
which freedom is usually understood, as applied to the 
human mind. Indeed, it seems to be a most unreason- 
able freedom that is contended for ; it must arise with- 
out a cause from the self.determining power of the 
mind, Now, a self: ining power cannot be in- 
fluenced by any thing, otherwise it is not self.deter« 
mined ; and if it is not influenced by any thing, then 

- it is a power existing without a cause, of which wecan 
ie no conception except in the case of the supreme 

ing. 
Objections Considering the subject speculatively, one mi 
applicable perhaps be at a loss to determine which of Pm 

‘to both doc- schemes is most likely to be abused; for we think it 
trines. should equally exempt # man from responsibility to 

sup} t he has é ient motives to influence his 
conduct, or that he is bound by absolute irresistible ne« 
cessity. If the author of our nature has not given us 
sufficient inducements to rectitude of conduct, or, in 
other words, if he has not presented motives sufficient- 
ly powerful -to influence our will, we cannot well see 
how we should be answerable for the want of proper 
volitions ; if, on the other hand, our wills are absolutely 
controlled, there could be no such things as virtue or 
vice in the world. 

Objections | As we have ventured to take a side in this very dif. 
to the ficult question, we shall rest satisfied with vindicating 
seheme Of our peculiar views from the objections which have fre- 
necessity —_ quently been urged against them. And, first, it is said 
Somes that necessity is altogether inconsistent either with 

praise or with blame. Physical necessity, or coercion, 
is undoubtedly inconsistent with praise orblame. But 
this is not the case with moral necessity, otherwise we 
could not ascribe praise and glory to the: Most. High, 
who undoubtedly acts under a moral necessity, for it is 
impossible for him to do evil; not that he wants the 
power to do so, but because it is impossible for a being 
infinitely wise and good, ever to have an inclination to 
do evil; and, according as a man advances in wisdom 
and goodness, he comes so much nearer to a moral ne« 
cessity of doing what is right, which, instead of being 
a defect, constitutes the perfection of his nature. Ha- 
bits and prepossessions in favour of virtue, which un- 
doubtedly destroy the equilibrium of indifference, and 
consequently impair or destroy the freedom of the will, 
so far from lessening our ideas of the worth of the agent, 
‘increase them in the highest degree ; and where we see 
a fixed and depwutaied bias to virtuous actions, there 
we place our highest veneration and esteem. On the 
other hand, a man who is habitually vicious, and so 
strongly biassed, and inclined to evil as to be incapa- 
ble of virtuous exertion,-is always viewed with addi- 
tional abhorrence, instead of being considered as excu- 
sed. by the moral inability under which he labours. 
Moral inability, then, is never considered as any excuse 
for wickedness, and the nearer it approaches to moral 
impossibility, the character is considered as so much 
the more infamous. 

* Edwards on Free Will. 

commonly supposed that men are worthy of no praise 

MORAL PHILOSOPHY. 
The argument may be carried farther still. If it Moral 

be sup that or evil dispositions are implant Phil 
ed in hearts of men by nature itself, yet it is not 

or dispraise for such dispositions ; al h what is na- 
pa undoubtedly necessary, ae prior to 
all acts of the ba jor are iow Sos dances, if a 
man appears to a very haughty or icious dis- 
position, and is supposed to be so by his natural tem- 
per, it is no vulgar notion, no dictate of the common 
sense and apprehension of men, that such dispositions 
are no vices or moral evils, or that such 18 are 
not worthy of disesteem, or odium, or oh Moat or 
that the proud or malicious acts. which flow from such 
natural dispositions, are worthy of no resentment. Yea, 
such vile natural dispositions, and the strength of them, 
will commonly be mentioned rather as an aggravation 
of the wicked acts that come from such a fountain, 
than an extenuation of them. Its being natural for 
men to act thus, is often observed by men in the height 
of their indignation ; they will say, “ It is his very na- 
ture; he is of a vile natural temper ; it is as natural to 
him to act so, as it is to breathe; he cannot help ser- 
ving the devil.” But it is not thus with regard to hurt- 
ful, mischievous things, that any are the subjects or oc- 
casions of by na’ necessity, against their inclina- 
tions. In such a case, the necessity, by the common 
voice of mankind, willbe spoken of as a full excuse, 
Thus, it is very plain, that common sense makes a vast 
difference between these two kinds of necessity, as to 
the-judgment it makes of their influence on the moral 
quality and desert of men’s aetions *.” 

In the second place, it is said that the scheme of ne- 
cessity is inconsistent with the use of means, and that 
if virtue or vice come to pass by necessity, it must be 
useless to employ any means to obtain the one or avoid 
the other. This is a very groundless objection, and 
may, with t advantage, be retorted on the opposite 

eme. e whole scheme of necessity prometecd on 
the idea that there is a necessary connection between 
means and ends, antecedents and consequents. ‘ Ita~ 
que tantum abest, ut preedeterminatio seu predisposi- 
tio ex causis mecessitatem inducat contrariam contins 

ti vel libertati aut moralitati ; ut potius in hoc ipso 
istinguatur fatum Mahometanum a Christiano, absur- 

dum a rationali ; quod Turcz causas non curant ; Chris- 
tiani vero et quicuhque sapiunt, effectum ex causa de«- 
ducunt. Turce scilicet, ut fama est, (quanquam non 
omnes sic desipere putem,) frustra et alia mala 
evitari arbitrantur ; idque eo praetextu quod futura vel 
decreta eventura sint, qos agas aut non agas, quod 
falsum est: cum ratio dictet eum qui certo peste mori- 
turus est, etiam certissime causas pestis non esse evitatus 
rum. Nempe, ut recte Germanico proverbio dicitur, 
mors vult habere causam.” Leibnitz. ; 

It is, then, evidently inconsistent to object to the ne- 
cessitarian that his scheme renders means. unavailing, 
when he holds that there is a necessary connection. be- 
tween means and ends, motives and action: that when 
certain means are employed, certain ends will follow ; 
and that certain motives will as certainly lead to parti- 
cular actions. With much greater justice may it be 
said that the opposite scheme supersedes the use of, 
means ; for if there be no fixed and established connec- 
tion between means and ends ; and the advocates for li- 
berty are bound to maintain that there is not, for on 
any other supposition, their scheme falls to the ground ;. 
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then, it would follow, that it matters not what means 
are or whether 
we : har a acting with wisdom 

y 

bad men to the worst of purposes: the ah wiee 
of predestination is neither more nor less than a 
abuse of the doctrine of ity : and it is certain that 

misconceptions 
we readily admit that there are many difficulties 

-on the subject of moral agency, which we cannot pretend 
to explain, yet 

nerall , 
Qurasedess will thank ne for presenti them withthe 

qubelte Sie sapianste Gélede? oh thin utjeat, Wes otis. 
veys much weighty matter in small compass, and states 
some important considerations which t to be taken 
into view by disputants on both sides of the question. 
“ So far as these necessarians maintain the certain in- 

human actions, and even human 
tt into that continued chain of 

and effects, 

Knowiage snd prvideneobea te receatet a 3 
i providence, upon a firm and philosophical 

ery posed that 
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nature of final and efficient causes. Every cause, ex- 
cept it be the will of the supreme deity, acting to the 
first production of substances—every cause, I say, ex- 

t this acting in this —— instance, produces its 
effect acting upon something ; ‘and whatever be the 
cause acts, the principle of certainty lies in a ca- 

ity in the thing on which it acts, of being affected 
by that-action. Now, the capacity which force, or an 
efficient cause, requires in the object ofits action, is ab- 
solute inertness, But intelligence and liberty consti- 
tute the capacity of being influenced by a final cause— 
by a moral motive ; and to this very liberty does this 
sort of cause owe its whole efficacy, the whole certain- 

of its operation ; whieh certainty never can disprove 
existence of that li ui which it is itself 

founded, and of which it affords the highest evidence.” 
The following observations also by the same author, 

on the aspect of the question, are both mode-~ 
rate and judicious, and highly d ing of the atten« 
tion of every one who in this controversy. 
“ The liberty of man and foreknowledge of God 
are equally certain, although the proof of each rests on 
different principles. Our feelings oie to every one 
pecs oem ee an on ion teach us 

t ity knows and governs ae t 
= — parapet man he understandeth long be- 
ore,’ long before thoughts arise—long before the 
man himself is born who is to think them. Now, when 
two distinct propositions are separately proved, each 
by its evidence, it is not a reason for denying 
either, that the human — upon the a viet 
imagines a ce, ma’ nd a difficu 
in matting thom, ‘oven, efi’ the diane, rod at 
each is clearly perceived and understood. There is 
a wide difference between a and a contradic- 
tion. Both, indeed, ¢onsist of two distinct proposi- 
tions, and so far only are they alike: for of the two 
parts of contradiction the one or the other must neces- 
sarily be false ; of a paradox, both are often true, and 

when proved to be true, may continue paradoxical. 
his is the n consequence of our partial view 

of things. An intellect to which nothing sliould be pa- 
radoxical would be infinite. It may naturally be sup- 
ie - xXeS ae" — the most ot meta~ 

ysics and divinity, who can find out unte 
perfection ? Yet they occur in Prt promt and any 
one who should refuse his assent to p itions sepas 
rately proved, because when connected may have 
been paradoxical, would, in many instances, be just] 
eter es by the masters of those sciences whic’ 

the highest epee to certainty and demon- 
stration. In all cases there is generally in the 
nature of things a limit to each of the two contrasted 

itions, beyond which neither can be extended 
vithout implying the falsehood of the other, and 
angi the — into pane nie and the 

whole difficulty of perceivi connection and agree- 
ment between such ponstir: tae arises from this’ cir. 
cumstance, that, by some inattention of the mind, these 
limits are overlooked. a in the case Lopate 
we must not imagine an arbitrary exercise of God’s 
power over the minds and wills of subordinate agents, 
as should convert rational beings into mere machines, 
and leave the deity charged with the follies and the 
crimes of men, which was the error of the Calvinists : 
nor must we, on the other hand, set up such a liberty 
of created beings, as, necessarily precluding the divine 
foreknowledge of human actions, should the go- 
vernment of the moral world out of the hands of God, 

© Bishop Horseley, 

Moral, 
PhilosophY* 
—_—— 
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Moral and leave him nothing to do with the noblest part of 

Philosophy his creation, which hath been perhaps the worse error 

Morat 

Moravia. 

of some who have opposed the Calvinists.” 
We have only to remark on this passage, that had 

the ingenious author considered attentively the work of 
Jonathan Edwards on Free-will, he would not have 
supposed that the Calvinists hold the doctrine of neces« 
sity in the unqualified and unguarded sense which 
could lead to the conclusions which he has stated above. 
Edwards is a very high Calvinist, yet he not only re- 
jects the pernicious consequences which are supposed 

MOR 
MORAT or Murten, is the name of a village and 

lake in Switzerland, in the canton of Fribourg, and 
on the great road from Lausanne to Berne. The town 
is situated on the banks of the lake. Many Roman 
antiquities are found in the neighbourhood, particular. 
ly at Monchwyler. In the chateau are six inscriptions 
which renders it probable that this place was formerly 
one of the fauxbourgs of Aventicum. The village is 
celebrated by the battle of Morat which was fought on 
the 22d June, 1476, between Charles the Bold, Duke 
of Burgundy, and the Swiss, who routed and. almost 
destroyed the Frencharmy. The bodies of the slaught- 
ered Burgundians were buried in deep ditches; but 
four years after the battle, an ossuary, (which has been 
called the Charnel house of Morat,) 10 feet. long, and 
14 wide, was erected a quarter of a mile from Morat: 
In 1755, it was repaired by the cantons of Berne and 
Fribourg ; but it was destroyed by the French army in 
1798. 

The lake of Morat is two leagues long, half a league 
wide, and twenty-seven fathoms deep; and according 
to De Luc, it is about fifteen feet above the level of the 
lake of Neufchatel. . The river Broie runs from the lake 
of Morat to that of Neufchatel. There are many fish in 
the lake, and it contains a great number of the highly es- 
teemed fish, the Silurus Glanis of Linnzus. See Ebel’s 
Manuel du Voyageur en Suisse, tom. iii. p. 524, and 
Coxe’s Travels in Switzerland, vol. ii. p. 157, &c. 
MORAVIA is a province of the Austrian empire, 

including Moravia Proper and Austrian Silesia, which 
has-been annexed to it. Moravia Proper contains 8,860 
square miles, and 1,334,000 inhabitants ; and Austrian 
Silesia 1840 square miles, and 347,000 inhabitants. 
The six circles of Brunn, Olmutz, Hradisch, Prerau, 
Znaym, and Iglau form-Moravia Proper, while Aus- 
trian Silesia is divided into the circles of Teschen and 
Troppau. The following is the population of the 
principal towns :— 

Brunn 26,000 Teschen - 5,400 
Olmutz 11,000 Znaym - 6,200 
Iglau - 11,000 Cremsier . . . 3,200 
Troppau - 10,000 Fulneck - $8,100 
Sternberg 8,000 Prerau - 2,900 
Nikolsburg 7,600 Hradisch . . . 1,700 

Moravia is intersected by several ranges of moun- 
tains, between which are many fertile vallies; and in 
the north and south there are well cultivated plains of 
considerable extent. The principal river is the March, 
or Morava, which is navigable, and after receiving the 
Theya runs south, and falls into the Danube above 
Presburg. 

This province is not famous for its productions.: Corn 
and flax are raised, but not in very great quantities. 
Hogs and geese are exported to a great extent. Gold 
and silver mines were once wrought here, but the most 
roductive ones are those of iron and lead. Coal is 

‘found in great quantity, but the veins have not been 
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to flow from necessity, but shows, with irresistible 

er of ar; 
Aactrtee, when judiciously and consistently explained. 
His work, however, seems to be but little known to 
philosophers, probably because it is supposed to be 
more intimately connected with divinity than with phi-« 
losophy : it is, however, by far the most profound work 
that has ever been written on the question ; but it is, at 
the same time, exceedingly and repulsive ; "and no 
man need attempt to read it who has not a mind capable 
of being delighted with naked metaphysical truth, (g) 

é MOR 
wrought to a great extent. Fossil remains, a species 
of amber, and clay for tobacco pipes, are some of the 
other productions of the province. : 

The manufactures of Moravia are considerable. 
Woollen, cotton, and linen goods, are made to a 
extent. About 40,000 pieces of woollen goods are 
woven annually in the neighbourhood of Iglau. The 
number of persons employed in Moravia in the wool-« 
len manufactory is 16,000 in weaving, and 24,000 
in spinning. Thread is made at Rothwasser, and dye« 
ing is extensively carried on at Brunn. The cotton 
works of Lettowitz give employment to 1000 indivi- 
duals. Leather, paper, sora. 4 and glass, are among 
the other manufactures of the province. The princi+ 
pal imports are wool, silk, flax, cotton, and oil. 

The inhabitants of Moravia are Germans, Sclavo-« 
nians, and Jews, of whom there are about 30,000. 
MORAYSHIRE, or Murraysarre, or Provinck oF 

Moray—a maritime county in the northern 
Scotland, bounded on the north by the Moray Firth, 
on the east and south-east by Banffshire, on the south 
and south-west by Inverness-shire, and on the west 
by Nairnshire and Inverness-shire. It lies between 
the 57° and 58° of North Latitude; and the longitude 
at the mouth of the Spey is 3° 6’ West, extending in 
Venes from East to West 42 miles, and in breadth 20 
miles, 

The county of Moray is naturally divided into the up- 
per and champaign districts. 1st, The low country is 
a large plain, bounded by the Firth of Moray on the 
north, and a winding range of mountains on the south, 
whose length equals that of the whole county, and its 
breadth, measured at right angles from the mountains 
to the shore, is from 5 to 12 miles, or mean breadth 7 
miles. The surface of the low lands is diversified by 
intervening hills, disposed in short ‘ridges parallel to 
the Firth, and intersected by the rivers Spey, Lossy, 
and Findhorn, whose streams wind, at unequal distan< 
ces, across the plain into the sea. Many of the plains 
along the banks of the Spey and the Findhorn are re« 
markable for their beauty and fertility. . One-third 
of the bottoms and sides of the valleys within the range 
of the mountainous or hilly district, except certain parts 
adapted for bearing trees, is capable of cultivation. The 
width and depth of these valleysare proportionate to the 
largeness of the rivers, and the friability of the soil 
through which they flow. 

The climate is so mild, that the apricot, nectarine, 
and peach ripen sufficiently on.a wall in the open air, 
and gardens are formed, and fruit-trees cultivated, if the 
length of the lease permits the farmers to make such an 
arrangement. The most prevailing winds are from the 
west and north-west, which continue, during the year 
generally for the space of 260 days, and in the summer 
the gale is frequently from the south-west, whilst in 
autumn and winter it is commonly from the north. 

ment, that they do not follow from the P 

of and ex 
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west, and often rises into a violent tempest with rain, culture ; and it was in such a situation, after the struggle Moray- 

‘ Pty ap The heaviest and Lae nines eo coeiedaaniiatedon Salihetaeacagigndubatodies 23 shiners 
north or north-west, and thunder showers to be almost wholly abandoned during the seven un- ““"Y~ 

et weather proceed from the south or favourable seasons which took place towards the latter 
south-east. fae geet Piscgink Marae py mgr Feens adigheonteny 20d te Leeming aoe: 
with a hea : i this county perished 

ing, blasting the corn, grass, and blossoms through lished a police for burying, every morning, the bodies 
the whole district. The mean quantity of rain is 25.28 of those miserable beings who had fallen victims in the 
inches, or from 20.06 to 33.17 inches, during a streets to the famine during the night. The bier on 
of nine years. The average depth of rain in the hilly which the dead of the adjoining parish of Urquhart — 

ge coast, The sowi 
March to the 10th April, and 
August to November 4th. The crops are sometimes ed to find this district | stationary, or rather retro-. 

in the month-of August by a most destruc- grade in agricultural improvemements after so severe a : He ER 
2 

F E 
nating streams, which, settling on the corn, bandry, was unknown. rotation of was mi- 
injures the milky substance in the ear, and, unless serably bad, consisting of a crop of barley, two or 
Heamigegy cy tese or heavy showers, blasts the three ploughings, su by three successive 
hopes of farmer. Few crops suffer from excess of oats. implements of agriculture were extremely 
of rain; and no instance of any loss from this cause oc- deficient, and no “striking improvements could, under 
curred during a d of 38 years, from 1744 to 1782. such circumstances, be expected to take place. It re« 
The county of  aeoes 9 Teme oamely. wk givin mained for Dr. Walker, a admirer and steady 
for the ad: counties, when the very wet cold follower of Mr. Tull, to ish in this district, nearly 
seasons, towards the end of the 16th century, had pro- 40 years ago, the drill h in the culture of 
duced a famine over the whole kingdom. Oat-meal beans, , and turnips, which has been long and 
waz bought at that period, to be carried across the y followed. Potatoes were first introduced 
Grampian hills, at the rate of £1, 10s, for the boll of about the year 1740, and clover later than that period. 
150 lb. ; ; A few plantations exist in this county, and the largest, 
The h : A which belongs to Sir James Grant, consistsof 20,000 acres. 

Smee Poa roman Teneenaten She, grestont pert. of. Se The breeds of cattle and have been improved by 
eastern » although ri! om. prea of the most admired kinds from Eng- 
there i land, other parts of this kingdom. Considerable 

2d, Clay, amounting nearly attention is paid to poultry, of which they have six va- 
of the cultivated 3d, rieties, Increased enclosures, regular drainage, irriga- {mprove- 

Loam, which forms nearly three-eighths of what is used tion, good rotations of crops, the soiling of cattle, and ments. 
in 4th, Peat Earth, which occupies the lowest union amongst all the proprietors for the destruction of 

, and from this it is inferred that the sea has re- moles, would contribute very much to add to the pro- 
t mer sare ago, since the subsoil is generally ductivenessof a which can boast of a good soil 

mingled with the re- and climate. Agricultural societies established at El« 
w, &c. The peat is very sulphu- gin and Forres have been useful in promoting inquiry. 

the colour of silver into a leaden hue, and the advancement of husbandry, 
corroding ki utensils, whether of or The prices of mutton and are nearly the same Price of 

are only 1700 acres of peat vated. with those of the Edinburgh markets ; fish sell for very provisions. 
Three-fourths of the whole county, including lakes, moderate prices, although the price has advanced more 
marshes, roads, &c. are waste. than 100 per cent. Haddocks bring one penny each, 

The population of Morayshire amounted, in 1755, and cod_are sold for one penny per lb. Half a gallon 
to 15,982; in 1797, to 14,445; in 1801, to 26,705; Chania oun sett actpennnc Hor neat ener nere 

i I ’ per 
agriculture of pac was not neglected Coal was unknown in this county about the middle Fuel. 

mil wank ivesied bathe ear of last century. It requires from 30 to 50 one-horse 
i in carts of peat to maintain a cottage fire during the year. 

; meapearar onesie sass anes wore slo gees The most frugal farmer has to pay from L.12 to L.16, 
five and three lives, in the years 1378 1390. exclusive of carriage, for the supply of coals and peat 

culture of wheat in Scotland was increased by an during the year. 
i i The oats and barley of this county are sent Commerce 

to Dundee or Leith, and the wheat, to § or and manu- 
, 10,000 quarters, to London. Salmon are sold to the factures. 

i- extent of £25,000, and other articles produce £30,000. 
his The facilities of commerce will be increased, and the 
the navigation rendered less dangerous, by forming a har- 
im- 
the 

8 & 2 

Hus ae pill Hi ae ic ERSEE it fee ann LEE : belatiee Jot 
bour at Burgh-head. Woollen manufactories are esta« 
blished in this district, and some of the workmen are 

counties in the of England, where wheat was from Yorkshire. Nearly 60,000 stones of wool are 
not introduced until more than a century after. The carded in the counties of Moray and Nairn, and manu- 
con occasioned by the Reformation ented factured for plaiding and domestic oses. A manus, 

the inhabitants of Moray from attending to their agri. facture of cotton is also established in this county. 
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The folly of establishing a parochial assessment for 

the relief of the poor is strongly proved by the expense 
with which they are maintained in this county, com- 
pared with the cost in the 61 parishes where a com- 
pulsory mode exists. In the latter, a pauper costs 
not less than L.2, whilst in Moray and Nairn the 
expense is only nine shillings each. In these two 
counties, consisting only of 24 parishes, there are not 
fewer than 33 friendly societies, one of which, the 
Guildry in Elgin, divides nearly L.100 annuall 
among the widows and families of deceased guild- 
brethren. 

The York Building Company established, nearly 
a century ago, an iron foundry on Sir James Grant's 
estate, which is now wholly given up, in conse- 
quence of the expence of wood for’charcoal. In the 
higher parts of the county, a sufficient quantity of iron 
ore abounds. Lime and marl are plentiful in many 
parts; and the marl on the estate’of Lord Cawdor, ex- 
tending between the bottom of the mountains and 
Hoarmoor heath, where Macbeth: is supposed to have 
met the weird sisterhood, is of the purest kind, and 
very abundant. Quarries of freestone are very large, 
and capable of supplying the demands of the architect 

_ for pillars, &c. A very durable slate is also'raised in 

Rocks, &e. : 

Antiquities, 

this county, of ablue or grey colour. 
Its rocks are secondary, consisting chiefly of sand 

stone and basalt; but those in the higher parts of 
the country are probably primitive, if we draw our 
conclusions from the fragments of granite and mica. 
céous schistus, which present themselves. The sur. 
face of the county near Lossiemouth is formed of bowl. 
der stones of granite, granitic porphyry, quartz, lime- 
stone, and arenaceous breccia. Great banks, left as 
alluvium by the retiring of the sea, are to be found 
near this town. There are strata also of red-colour- 
ed argillaceous sandstone, which, at-Buckie, are near- 
ly vertical; but no other variety of rock presents it- 
self. 

There are many druidical cairns, on which sacrifice 
was offered by the druids, about five feet high and thir. 
ty feet in circumference, surrounded with stones fixed 
in the ground, for preventing them from falling. There 
are also several mounts or motes, which were the seat 
on which the druids determined questions in law and 
property ; and in Gaelic they are called tomavoed, or 
court-hill, and’in the south, laws, as North Berwick 
Law, &c. There are also strong holds called duns and 
sand-hillocks, where, by means ‘of a large fire, they 
summoned their warriors to repel the invading enemy, 
The Romans soon relinquished this province (the inhae 
bitants of which ‘they ‘called Vacomagi, and its firth, 
Vararis,) which could neither gratify their avarice nor 
ambition ; and’on this account the only remains of their 
power are ofa military nature. Baths, roads, and in- 

' s¢riptions, which belong to a tranquil age, are not to be 
found hete. Fortified chains of communications, whose 
origin May be traced to a later period, extend from 
Burgh to the East Sea by Duffus, &e. to Garran in'the 
Mearns. ‘One of the most magnificent obelisks in Scot- 
land, being 20 feet high and'4 broad, is situated near« 
ly half'a mile to the north-east of Forres, On its east- 
ern side there are 6 divisions, whereon are represented 
horses with their riders, and’ infantry with bows and 
arrows, swords, and targets. In the fourth division 
several men armed with spears guard a number of hu- 
man heads under a canopy ; and in the 6th there is the 
appearance of horses seized, riders beheaded, and heads 
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thrown under an arched cover. It is supposed to have 
Ken ete ae paced the assassination of 

i uff, or of a e {fought by King Malcolm 
IT. of Scotland against the Tenis tn ‘es. The ruins 
of the royal forts at Elgin and Forres still exist. The 
religious houses in this pie are numerous. The 
cathedral at the east end of Elgin is the noblest speci- 
men of Gothic architecture grisedeiee * The mag- 
nificence of the building, the elegance of the sculpture, 
and the uniformity of the design, afford a lasting mo- 
nument of the labour and ingenuity of the middle ages. 
Its length is 264 feet, sind the height of the centre 
tower and Bw is 198. The model resembles that of 
the cathedral at Litchfield, but on a larger scale, and with 
more ornament. The priory of Pluscardine preserves 
the plan of the building entire, and the whole occupies 
nearly 12 acres. 4 

Moray- 
shire. 

The Norwegians conquered Moray about the year History. 
927, under Sigind, Earl of Orkney. Before this period 
the Picts occupied the Burgh, a Roman station on the 
Moray Firth, where they established themselves in 
great numbers, as appears by the ruins of the houses 
extending nearly two miles on the sea-shore to the 
east.. Other colonies of the same descent mingled with 
the British, and being driven northward by the Belge, 

led the province of Moray. 
Their killing King Malcolm I. at Ulrin, the castle of 
Forres, and King Duffus, A.D. 966, affords a clear 
proof of their turbulent character. In the reign of 
Malcolm IV. about 1160, they rebelled, and on his 
attacking them submitted ; but all the insurgents were 
transplanted into the other counties of d, from 
Caithness to Galloway. Malcolm III. and his succes- 
sors encouraged emigrants of rank from England and 
the continent, who acquired afterwards a considerable 
property, and from them many of the nobility and of 
the ancient families in this province are probably de- 
scended. At Forres and Mortelich battles were fought Battles. 
betwixt the Scots and Danes, in the year 1008 and 
1010. At Speymouth, in the years 1078 and 1110, 
wars took place betwixt the king and the inhabitants 
of Morayshire. King Malcolm contended with the 
same people on the muir of Urquhart in the year 1160. 
The Frazers and M‘Donalds opposed each other at 
Ceanlochlochie, in A.D. 1544. A contest took place be- 
tween the king and the Earls of Huntly and Angus, 
in 1594; the Covenanters attacked Montrose in 1645 ; 
and in 1690 the king’s troops opposed the Highlan- 
ders. 

The diocese of Moray comprehended the counties Eccles 
of Moray, and a 
which had fifty-six pastoral char. 
abbey at Kinloss, and the abbot 

There was an 
a seat in parlia~ 

ment. Three priories were founded at Urquhart, Plus-. 
cardine, and Kinguissie, and likewise several convents. 
An hospital was also erected near Elgin for entertaining 
strangers, and for the support of infirm le. 
The monks are said to have possessed excellent li es. 
The furniture of Kinloss Abbey consisted of fifty fea- 
ther beds, two silk beds, and twenty-eight arras co. 
verings. Great hospitality marked the conduct of its 
ifmates, with whom King Edward I. resided nearly a 
month and a half, The king and his attendants are 
reported to have drank, during this short period, the 
beer of more than twenty chalders of malt. Though 
this statement appears to be exaggerated, yet it affords 
a decisive prove of the good cheer in which our an- 
cestors of the 14th century indulged. 

great part of Banff and Inverness, cal histor 
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Moray- _ See Pennant’s Tour. The Statistical Account of Scot- chequer. About this time he built a house.on the banks More, Sir 
shite Jand. Rev. Mr. Leslie’s General View of the i of the Thames, at ( and married a second wife. Thomas. 

ator, sic tere of the Counties of Nairn and Moray. Account of In the 14th year of Henty VIL. Six Thomas More “"Y— 
emake. ities, &c. im the Province of Moray. A was appointed Speaker of the House of Commons, in 
Nn al the Province of Moray, Historical, Geogra- which capacity he had the courage to oppose Wolsey, 

i Political. Dr. Shaw's Account of Moray- a Medanand otian acgrwemrestiandn Soon after- 
shire. Chalmers’s Caledonia. See Natnn. wards, however, he was made chancellor of the duchy 

flax, mines of 
lead and coal. The fertile island of Belleisle contains 
5569 inhabitants. The whole department contains 
$58 square leagues, and 425,485 inhabitants. The 

Pr 
Vannes, the capital . 728 
L/Orient . . 19088 
Ploermel  . ‘ 4,512 

Pontivy * ° . 30,90 

MORDANTS. See Dve:ne, vol. viii. p. 201. 
MORE, Sir Tuomas, Lord High C 

, to the Tower, and i 
. After being to the bar, 
w reader at Furnival’s Inn, which 

St. Lawrence, Old Jewry, upon St. Austin’s treatise 
De Civitate Dei. At one time he seems to have formed 
the design of becomi a Franciscan friar; but he was 
afterwards dissuaded it, and married Jane, the 
eldest daughter of John Colt, Esq. of Newhall in Essex. 

year 1508, he was appointed judge of the 
iff’s Court in the city of London, was made a jus- 

the peace, and attained t eminence at the 
In 1516, he went to F. in the retinue of 
‘onstal and Dr. Knight, who were sent by King 
III. to renew the alliance with the Archduke 

ia, afterw Charles V. On his return to 
Cardinal Wolsey wished to engage Mr More 

of the crown, and offered him a pension, 
declined [t was not long, however, before 
the of master of the requests. He 

pees 25 t, admitted a member of the 

Ane 

. the solicitor- 

of Lancaster, and treated with great familiarity by the 
ing. In the year 1526, he was sent, with Cardinal 

WwW and Gilet on a joint embassy to France ; and, 
in 1529, with Bishop Tonstal to Cambray. Notwith- 
standing his opposition to the measures of the court, 
he was appointed chancellor in the following year, after 

ce of Wolsey. In 1533, however, he re- 
seals, probably to avoid the danger of re-~ 

fusing his sanction to the king’s divorce. He now re« 
tired to his house at Chelsea ; dismissed many of his 
servants ; sent his children, with their families, whom 
he seems to have maintained in his own house, to their 
respective homes ; and spent his time in study and de« 
votion. But he was not long permitted to enjoy tran« 
quillity. he setae reduced to a private station, 
and even to indi , his opinion of the legality of 
the ay fp marriage with Anne Boleyn, was deemed of 
so much i ere made , that various attempts w 
to ag Gevestations t0t ances hoitan proved 
i , he was, al with some others, included 
in a bill of attainder in House of Lords, for mis« 
prision of treason, by encouraging Elizabeth Barton, 
the nun of Kent, in her treasonable practices, His 
innocence in this affair, however, appeared so clearly, 
he yg syncs) wee p—rete ghana e 
bill. He was then accused of other crimes, but with 
the same effect ; until, upon refusing to take the oath 
enjoined by the act of supremacy, he was committed 
to the Tower ; and, after fifteen months imprisonment, 
was tried at the bar of the King’s Bench for high trea« 
son. The proof rested on the single evidence of Rich, 

‘ , whom Sir Thomas, in his defence, 
sufficiently i The jury, however, brought 
him in guilty ; he was condemned to suffer as a traitor, 

was ingly beheaded on Tower Hill on the 
5th of July, 1535. His body was first interred in the 
Tower, but was afterwards begged and obtained by his 
daughter and deposited in the chancel of 
the church at where a monument, with an in« 
scription written by himself, had been some time be-« 
fore erected, and is still to be seen. The same daugh.« 

voted to monkish disci , that he wore ‘a hair shirt oontly faa next his skin, core ae ore 
plank. Yet his was cheerful, and he had 
an affectation of wit, which he could not restrain even 
upon the most serious occasions, He was the author 
of various books, chiefly of a polemical nature. His 
Utopia is the only that has survived in 
the esteem of the world. Hume says of him, that of 
all the writers of that age in England, Sir ‘Thomas 
More seems to come the nearest to the character of a 
classical author. His English works were collected 
and published by order of Queen Mary, in 1587; his 
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Latin at Basil, in 1563, and at Louvain, in 1566. A 

—y— life of Sir Thomas More, by his son-in-law, Mr. Roper 
of Wellhall, in Kent, was published by Mr. Hearne, 
at Oxford, in 1716. (z) 

MOREA, a peninsula of a very irregular form, 
sometimes compared to the shape of a mulberry-leaf, 
and joined to the Continent by a narrow neck of land, 
called the Isthmus of Corinth, is situated between 36° 
29 and 38° 30’ North Latitude, and between 21° 30’, 

Extent and and 24° of East Longitude from Greenwich. Its great- 
subdivi- 
sions. 

est extent, from the Gulf of Lepanto to Cape Matapan, 
is about 120 miles, and its greatest breadth 110; but 
its coast is deeply indented by numerous gulfs, inlets, 
and bays. It ts divided into four provinces, namely, 
Chiarenza, Belvidere, Tzakonia, and Romania Major. 
In Chiarenza, which includes all Achaia Propria, the 
principal places are Saraoalle, Triti, and Caminitza, 
which are only inconsiderable villages. . In Belvidere, 
which contains Elis and Messenia, there are Larissa, 
on ariver of the same name; Chiarenza, (Cyllene,) 
at the bottom of a gulf of that name; Tornese, a vil- 
lage with a castle on an eminence near a cape of the 
same name; Gastouni, a considerable town south from 
the river Peneus; Callivi (supposed to be the ancient 
Elis ;) Belvidere, a considerable town in a delightful 
situation ; Rofeo, near the site of the ancient Olympia ; 
Arcadia, on the bay of the same name; Navarim, with 
alarge commodious fort in its vicinity; Modon, a small 
fortified trading town, with a good harbour ; Coron, a 
little town, well defended, near a gulf of the same 
name ;° Messene, once the capital of Messenia, now a 
small hamlet called Mavra-Matea, near Mount Vul- ° 
cano ; and Calamatia, an open town on the river Stro- 
mio. In’Tzakonia, which includes Arcadia and La- 
conia, are Misitra, near the ruins of ancient Sparta, 
defended by a castle containing several public edifi- 
ces ; Cyparissi, (Tyros,) on the Gulf of Napoli; Malva- 
sis-Vecchia, a little town under a strong citadel, on a 
small island connected with the Continent by a bridge, 
from the neighbourhood of which place comes an ex~ 
cellent wine called Malvoisia or Malmsey ; Colokythia, 
(Gythium, ) a small town on the west coast of a gulf so 
named; Maina, a town and district on the north of Cape 
Matapan, inhabited by an independent and: warlike 
tribe, called Mainotti or Mainottes, supposed by some 
to be descendants of the Spartans, but who are more 
probably sprung from some Sclavonian horde. Leon- 
dari, a village on Mount Taygetus ; ‘Trapolissa, which 
may be regarded the modern capital of the Morea, 
near the site of Tegda; Orchomenus, Phonia, and 
Gardena. In Romania Major, which comprehends 
Corinth, Sicyon,. and Argos, are Corito, Serge: on 
the high ground which looks down upon the gulf of 
Lepanto;. Vasilica (Sicyen) containing afew mean 
dwelling houses ; Staphlica (Phlius) an inconsiderable 
village at the foot of mount Gromo; Vostitza ( A®gi- 
um) a small place on the border of the gulf; Drepano, 
a village with a harbour near the promontory of the 
same name; Patras, a trading town containing about 
4000 inhabitants, to the westward of Lepanto; Argo- 
lis, a town of considerable extent, but without any 
vestige of its ancient edifices; Agios, Adrianos, or 
Charia, (Mycene) now a small hamlet ; Nemea, where 
there are some ruins of the ancient city of that name ; 
Napoli di Romania, (Nauplia) a trading town,’strongly 
fortified with a spacious and secure harbour; Pidavra: 
(Epidaurus) a little town in the recess of the gulf of 
Argos, naturally strong; provided with a tolerable 
port; Damala, Castri, and Hydra, places of little note, 

714 MOR 
except that the inhabitants of the last mentioned are — Morea. 
remarked as excellent sailors. —- 

The eke appearance of the Morea, as far as re- "a 
spects the natural features of the surface, corresponds | 
very exactly with the description given of it in the 
Itinerary of Pausanias ; but the country appears re- 
markably diminutive, when contrasted with the great 
events in Grecian history. The-«nountains of Greece 
are uniformly composed of limestone ; and of that kind 
of formation which is supposed to be peculiarly liable 
to the phenomena of earthquakes. The valleys are vast 
basons surrounded by circles of these mountains, and 
the country is thus divided into a number of distinet 
craters, each of which contains a spacious level area, 
naturally fitted for a separate community. Its sur- 
face is compared by Dr. Clarke toa number of saucers 
with broken lips, placed together on a table. Except- 
ing the Pamesus, Cephisus, and Eurotas, the rivers of 
the Morea are exhausted ; and are nothing more than 
little streams, with almost dry channels in summer, but 
rapid torrents in winter. 

There are no Greek oy Roman roads perceivable in Roads. 
the Morea; but only Turkish causeways about two 
feet and a half‘in breadth, leading over the low marshy 
spots; and these are sufficient ‘for the horses of the 
soldiery, or the asses of the peasantry, who rarely make 
use of: any wheel carriages. sy esis 

The climate, and the whole aspect of nature in the q); 10 
Morea, presents a harmonious uniformity, softness, and gnq soil, 
repose, and the scenery is often beautiful. ‘The soil in 
the valleys is fruitful, and susceptible'of every specie: 
of culture; and the mountains are covered with pas- 
ture and medicinal herbs; but only-a few of them, 
particularly Helicon, are adorned with luxuriant shrubs, 
and covered with thriving flocks. Rose-laurels, and 
the Agnus Castus, with its long, pale, narrow leaf, and 
purple woolly flower, are met with all over the coun- 
try; and are almost the only decorations of its now 
solitary wastes, pret 

It would bea vain attempt to describe the remains pi i,5, 
of ancient arts and arehitecture in modern Greece ; 
where every species of destruction follows anether so 
rapidly, that frequently one traveller can discover no 
trace of the monuments, which another had- admired, 
but a few months before. Git. 

The population of the Morea has been estimated by 
some at 00,000, but the following is one of the most 
recent computations, namely, “er 

400,000 Greeks. : 
15,000 Turks. - 1 
4,000 Jews. 73 
4,000 Mainottes. 

Rivers. . 

423,000. 
The history of this country from the dissolution of gistory of 

the Achaian league, B.C. 146, is connected with that Modern 
of Rome; and, after the fall of that empire, is to’be Greece. 
sought in that of Venice and Turkey. We notice at 
present, only a few of the leading events in its state 
and history, from the conclusion of its ancient annals, 
given under the article Greece, in this work. In the 
civil wars of Rome, the Athenians espoused the cause 
of Pompey, which they considered as that of liberty ; 
while the Spartans adhered to the interests of Czsar, 
and fought against Brutus at Philippi. Vespasian re- 
duced Achaia to a Roman province, A. D. 79. The 
laws of Lycurgus were still in force at Lacedzemon in 
the reign of Domitian, A. D. 91. Adrian, A. D, 134; . 
rebuilt the fallen monuments of Athens, erected a new 

Mountains. - 



y 
Cleodemus. In 395, the whole CRAY 
under the successive ravages of the barbarians ; 
its devastation was completed by the troops under 
lico, who marched to its deliverance. Justinian made 
some attempts to ir its ruins; and, when the east- 
ern empire was divided into governments called The- 
mata, Lacedemon became a 

into Asia, at different times, for short a 
riods, by various adventurers, it fell at length, in the 

inning of the 15th century, under the power of the 
ma a It was uered the Venetians in 

exceed the present wretched 
celebrated people who inhabited the plains of Pelo- 

But modern Greece, so long forgotten in history, and 
obliterated from the list of nations, has attained, in 
these later ages, a new species of renown ; and has be- 
come the resort of the learned and ingenious from every 
land, by the mere attraction of its monumental remains. 
A3 soon as the nations of Europe were roused from their 
barbarism, their attention was directed to the cities of 
the Morea, as the repository of all that survived of an- 
ciect art and ornament. So early as the year 1465, 
Francesco Gambietti made drawings on vellum of many 
of these Grecian monuments, which were deposited in 
the Barberini library at Rome, and which are the more 
curious and valuable, as t were taken when these 
structures were still entire. In 1550, Nicholas Gerbel 
aa gy at Basil a description of Greece. In 1584, 

in Crusius, professor of Greek and Latin in the 
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university of Tubingen, in a work entitled Turco-Grae- 
cia, gaye an account of Greece from the year 1444 to 

, the time in which he wrote. About the beginning of 
the 17th century, the establishment of French consuls 
in Attica, and about 50 years afterwards, the arrival of 
the Jesuit missionaries from the same country, contri- 
buted to enlarge the knowledge of Grecian monuments 
in the Morea. De Monceaux, who visited Greece in 
1668, described antiquities, of which not a vestige now 
remains; and Father Babin, published, in 1672, the 
most complete and circumstantial account of the cit: 
of Athens which had then appeared. But the travels 
of Ipion and Wheeler, in 1678, presented the ablest 
view that had been given, in modern times, of Grecian 
arts and antiquities. At the same time, the Earl of 
Winchelsea conveyed several fragments of Grecian 
sculpture to England; and Vernon, an English travel- 
ler, published a rapid sketch of his travels in Greece in 
the Phi hical Transactions. From this date the tra~ 
vellers in Greece found only the ruins of many of the 
finest monuments hitherto described by their predeces- 
sors, in uence of the ravages committed by the 
Venetians in their reconquest of the Morea. . In 1728, 
the Abbé Feurmont was sent to the Levant in quest 
of inscriptions and monuments, but his work was never 
published ; and Pococke, in 1739, gave one of the 
most accurate descriptions that had yet been made of 
Grecian ruins. Im 1758, the picturesque tour of 
Greece by Leroi, a French attist; and, in 1761, the 
more correct views published in Stuart’s Antiquities of 
Athens, made additions to the topography of 
modern Greece; but the work of Chandler, a few 
years afterwards, rendered almost every other account 
superfluous. During the Russian invasion in 1770, 
many of the remaining monuments in the Morea were 
demolished, and su i ores r soon after 
to carry away every portable fragment of Grecian. art, 
as the only mode of ing them from more bar- 
barous ers. Baron Reidesel in 1773, M. de destroy 
Choiseul in 1778, Foucherot and Fauvel in 1780, still 
found something new in addition to former descri 
tions, The travels of M. Scrofani in 1794, and. the 
works of Poucqueville, who describes however what 
he did not visit, have rendered modern Greece more 
fully known in many points of considerable import- 
ance ; but the numerous researches of English travel- 
lers in every corner of Grecian territory, have fur- 
nished a mass of intelligence, which cannot be brought 
within the compass of an article like the present ; and 
to which we must refer our readers for the fullest in- 
formation on the subjects so briefly noticed in the fol- 
lowin, aphs 

A few Greek 

Morer. 

History. 

Greek families pretend to trace their descent potitical 
from the distinguished names who. once stood at the State, 
head of the Byzantine empire ; and are considered as 
forming a class of Grecian nobility at the present day. 
To these the Ottoman court has granted four dignities 
or high offices, which are a perpetual object of ardent 
competition among them, and in which they are in- 
cessantly intriguing how to supplant one another. 
These are, the Patriarchate of wns og ag the ate 
of Dragoman or chief interpreter to the Porte, and the 
governments of Moldavia and Wallachia. The first 
is always procured by simoniacal purchase ; the second 
generally in the same way. The person who enjoys 
it, has the nity of recommending to various 
posts of honour and profit, and receives a due remun- 
eration for every, exertion of his influence. The two 
last, which are commonly beeen upon the Drag-~ 
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oman, as a reward of his services, are held at the 
pleasure of the Sultan, and are seldom enjoyed above 
three years; during which period the Waivodes of 
these provinces levy great sums by the most arbitrary 
exactions. However short a period any individual has 
possessed one of these three secular offices, he retains 
afterwards the title of prince, with the privilege of 
wearing yellow slippers, and riding on horseback. In 
the Morea, the municipal government of certain dis- 
tricts is conferred upon native Greeks, who are entit- 
led Codja Bashees, and who affect considerable state, 
as well as maintain a numerous household. They have 
their physician, secretary, assistant clerk, eourier, five 
or six chaplains, and several servants in every depart- 
ment, to the number altogether of 40 or 50 depend- 
ents. They are too generally more oppressive and 
domineering to their countrymen, than even their 
Turkish masters. The modern Greeks are completely 
sensible of their degraded state ; and discover a strong 
attachment to their country, as well as an ardent desire 
of political emancipation. Their ideas, however, go no 
farther back than the days of the Greek emperors ; and 
they have no view of establishing any independent re- 
publics like those of ancient Greece. Their hopes are 
solely directed to the restoration of the Byzantine 
kingdom, in the person of any Christian prince, but 

rticularly one of their own church. For more than 
alf a century they have naturally turned their views 

towards Russia; but two desperate attempts, in con- 
junction with the troops of that nation, one in 1770, 
and another in 1790, proved completely unsuccessful. 

' During the expedition of the French to Egypt, they 
began to cherish the hopes of liberty through their 
means ; and were ready to have joined their standard 
in the invasion of Turkey. They made similar advan- 
ces to the British, during their short war with the Porte 
in 1807; but, besides receiving no encouragement 
from the British authorities, they consider them as too 
distant allies ; and still look to the Russians and French 
as their natural deliverers. Without such foreign aid, 
they are utterly incapable of asserting their independ- 
ence. The whole nation is not computed to exceed 
two millions and a half of all ages and sexes; and even 
these are so mixed a race, that they are rather a Christ- 
ian sect, than a distinct people. It is chiefly by means 
of their marine, that they may regain some weight 
among other nations; and the establishment of some 
Christian power in the islands of the Archipelago has 
long been considered as the likeliest step to the im. 
provement of the Greeks. The French, in conse- 
quence of employing only Frenchmen as agents and, 
consuls in the Levant, with good salaries, have the 
greatest influence with the natives, and it is worthy of 
consideration how far the interests of Great Britain 
might not be extended by a similar plan, and by cul- 
tiyating a close intercourse with the modern inhabitants 
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tected and exposed, they are apt to seek redress at Mored. 
their own hands; and, when insulted hy any vessel of =-Y""—" 
superior force, they retaliate cruelly u any inferior 
ship belonging to the same nation which may fall in 
their way. The Morea produces a great variety of ar- 
ticles which are valuable in commerce ; and many of 
them such as are in great request in the British market. 
Dried fruits of various kinds, almonds, small nuts, 
gums, galls, and a variety of drugs, are very common 
articles of traffic. But the larger and more valuable 
commodities which the country affords, are currants, 
which are larger and cleaner than those of most other 
countries, and of which eight millions of pounds weight 
are said to be annually exported, usually at three half- 
pence per lb. English ; young fustic, a valuable dye wood 
for bright yellow ; cotton in considerable quantities, but 
rather of an inferior quality ; olive oil of a tolerably 
—- quality, and much cheaper than that of Italy and 
icily, generally at £25 ton; valonia, a kind of 

acorn used in tanning, and much in demand by the 
English ; corn, wool, silk, carpets, leather, vermilion, 
wine, wax, cheese, are frequent articles of export. — 

The articles of import generally carried to the Le- 
vant, are watches, jewellery, glass, porcelain, furs, 
spices, coffee, sugar, indigo, cochineal, ‘sulphur, silk, 
‘old-lace, cloth, mustins, ware, and other manu-' 

fractured goods of England and France. The balance 
of trade is alleged to be one-fifth in favour of the Mo~ 
rea, which is paid in silver coin. Of this amount, two 
millions of piastres go as tribute to Constantinople ; 
one million is taken & the Pasha of Tripolizza; and 
the remainder, about 1,093,750 piastres, is the profit of 
the rich Greeks, The Frank residents are only a sort 
of brokers, who have a per centage upon the traffic. 

The Greeks are universally addicted to commerce, Marine: 
and their marine is in many respects highly important. 
The islanders form the most enterprising portion of 
the nation, and carry on a petty trade in numberless 
half-decked boats, with high stems and sterns, and one 
thick short mast, with a long yard. “They perform 
these voyages even as far as Smyrna and Constantino« 
ple, without chart or compass, and — as of old,. 
by the observation of coasts and headlands, But they 
are acquainted with the management of the largest 
vessels of European construction ; and, besides navi-« 
gating the Ottoman navy as seamen, they have large 
merchant ships of their own, which trade .as far as 
America and the West Indies, and make an’ occasional 
voyage to England. The natives of Hydra particu. 
larly, the most expert of the Greek mariners, have ac- 
cumulated great wealth by their commerce, and have 
purchased from the Turks the independent election of ~ 
their own magistrates. The number of Greek mari- 
ners, actually employed at sea, is supposed ‘to be not 
less than 50,000; and they are considered as capable 
of being trained to any kind of naval service. 

_ Though the modern Greeks are very ignorant, Language 
they are a very ingenious people ; and, if rescued from 2nd litera- 
oppression, might again distinguish themselves in the 

of Greece and its islands. 
The commerce of the Morea, and of modern Greece 

in general, is greatly fettered by the restraints of the 
Commerce. 

Ottoman government. The Greeks have a flag for 
their merchant vessels, but, not being an independent 
people, it is little respected by other nations; and 
their Turkish masters, who are jealous of their power, 
seldom resent any insult offered to them at sea. ‘They 
are not permitted to trade farther west than Tunis, 
Malta, and Messina; and the Algerine corsairs are 
permitted, by treaty with the Grand Seignior, to cap- 
ture any of his Grecian subjects who may be found 
trading to the westward of these ports. Thus unpro- 

5 

arts and sciences. But, since the 12th century, they 
have made no improvements, and ‘transmitted no in- 
ventions to other nations. Their ancient authors had 
long lain neglected in monasteries and libraries; their 
late writers were rather expert grammarians than ori- 
ginal authors; and the revival of their literature, in 
the 14th and 15th centuries, was more owing to the 
exertions of the Italian literati than of native Greeks. 
The corruption of the Greek language has béen dated 
from the tune of the Macedonian conquest, and is par- 
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them for the purpose of qualifying themselves to prac-  Moren. 
a as physicians in their own country. The princi. ery 

study : 

the extension of the Roman 3 power ; 
ae a arated Jom in 

i purity so late as the 11th or 12th centu- 
The irruption of the Goths, and other barbs- 

occasioned numerous corruptions, about 
the beginning of the 13th century ; and the establish- 
ment of the Ottoman empire introduced many Turk- 

i 3; but it is not to fix the 
i when the distinction the Hel- 

ienic or ancient, and the Romaic or modern dialect was 
that a multitude of 

i : 
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French and Italian novels printed in that language at 
Venice or Vienna. A few of the higher Greeks com- 
pose pieces in poetry, but rarely for publication ; and 
there is little original composition yet produced among 
them. Numbers, however, attend the universities of 
the Continent, chi from the Ionian Isles; a few of 
them for the sake of ecclesiastical studies, but most of 

- of them can read and write, so as to be 
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of the modern Greeks is the acquisition of 
anguages, in which they display a wonderful profi- 

‘ciency ; so that many of their young men are able to 
s five or six langua at a very early ; and 
pret of the levint otek can et themselves un- 
derstood in French, Italian, Russian, Turkish, Sclavo- 
nian, and Latin. A Greek printing press has been es- 
tablished at Bucharest, and another at Venice for a 
considerable period ; but grammars, dictionaries, theo- 
logical tracts, vulgar romances, and song-books, are the 

productions of these establishments. A few learn: 
ed Greeks in Paris have distingui themselves by 
their talents, and have published several translations in 
Romaic for the benefit of their countrymen ; but not 
more than one er two native authors are known at pre- 
sent to reside in Greece. The principal Romaic books 
to be found there, are translations of Beccaria On 
Crimes, Locke’s Essay, Montesquieu’s Rise and Fall of 
the Roman Empire, Rollin’s Ancient History, Telema- 
chus, Plurality of Worlds, Goldsmith’s Grectan History, 
Robinson Crusoe, the Arabian Nights, an original Lik 
of Suvaroff by’a merchant in Athens, and a journal 

inted at Vienna, besides the ordinary catechisms and 
ilies of hy Saas But Fase are oes shops for 

purchasi , and scarcely any thing like a library, 
caliie i rivate, in the country, There is no disse. 
mination of knowl among the natives of Greece, 
except by means of one or two schools in some of’ the 
larger towns, where the ancient Greek, and sometimes 
Latin, with the modern languages, are taught. Most 

ualified for 
the service of their pashas, and the transactions of their 
petty commerce, but have no knowledge of books or 
attainments in science. They gan all compose a song 
or lampoon ; but their best uctions have more of 
the oriental i than the Greek simplicity; and 
all ied cect is full of the worst kind of taste. Their 

ings are insipid, and chiefly distinguished 
By copiousness of words, 

The state of the arts in Greece is very low; and it Arts. 
said, that there is not a sculptor, painter, or architect 
be found, equal to the common workmen in the 

towns of Christendom. Their paintings are chiefly 
gilded saints ; and the best are to be seen at Scio. 
Medicine is 

who have received some education in Italy ; or even by 
persons of no education, but who, having failed in 
other pursuits, put on the Frank habit, and assume the 
office of physicians, In most of the towns there is at 
least one of these ons, who is paid so much per 
annum for taking care of the health of the whole inha- 
bitants. The general practice is to administer jalap, 
manna, glauber salts in small quantities, draughts of 
bark in almost every et allowing the patient 
at the same time plenty of fat broths. Phlebotomy is 
often used, but not topical bleedings. When the dis- 
ease is of long continuance, or if the least delirium ap- 
pears, the patient is considered as possessed’; and, in- 
stead of the physician, the priest is employed to exor- 
cise the evil spirit. Pestilential fevers, elephantiasis, 
leprosy, and the plague, are seldom attempted to be 
cured by medical skill. The frequent use of the warm 
bath, to which the natives are ‘much addicted, is pro- 
bably more prejudicial than salutary to their health. 

The Greek music is 
nous; and it is doubtful whether most of their airs 
may not be of modern origin. They sing through 

ised by Italians, or by native Greeks, Medicine. 

intive, but very monoto- Music. 
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* men all joining together. 
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the nose, and in a confused manner, men and wo- 

Of many tunes borrowed 
from the French and Italian, it is said they never go 
beyond the first part. ‘ They have an admirable ky- 
rie eleison,” says Chateaubriand.‘ It is but one note, 
kept up by different voices, some bas and some treble, 
executing andanie and mezza voce, the octave, the filth, 
and the third. The solemn and majestic effect of this 
kyrie is surprising. It is doubtless a relic of the an- 
cient singing of the primitive church.’? The fiddle 
and lyre, or three-stringed guitar, are the usual instru- 
ments upon which most of the young men, and parti- 
cularly the sailors, are able to perform. Pan’s pipe, 
and a kind of bagpipe, are also.met with in the Levant. 
Modern travellers give a very unfavourable account of 
the general strain of music in Greece ; Dr. Clarke, par- 
ticularly, represents it as inferior to that of any other 
European nation, except the very lowest in point of ci- 
vilization and refinement. “ The tone of the vocal 
part,” he says of a certain performer, ‘‘ resembled ra- 
ther the howling of dogs-through the night, than any 
sound which might be called musical. And this was 
the impression.made upon us every where by the na- 
tional music of the modern Greeks, that if a scale were 
formed for comparing it with the state of music in other 
European nations, it would fall below every other, ex- 
cepting only. that of the Laplanders, to which, never- 
theless, it bears some resemblance.”’ _ 

There is a considerable resemblance in the doctrines 
and general form of the Greek church, and those of the 
church of Rome. In the number of the sacraments, 
the invocation of saints, the belief of the real presence, 
the practice of auricular confession, the offering of 
masses for the dead, the division of the elergy into re- 
gular and secular, the spiritual jurisdiction of the bi- 
shops and their officials, the distinction of ranks and 
offices among the ecclesiastics, there is very little dif- 
ference between the churches of Greece and Rome. 
This resemblance is kept up and increased, in conse- 
«quence of the number of Greek ecclesiastics who study 
in Italy; and, in the Morea and Archipelago, there 
are many_Roman Catholic-converts among the natives. 
The Greek clergy are divided into two classes, the Pa- 
pades, or secular priests, who hold the parishes, and 
the Caloyers, or monks of St. Basil, who have their se- 
minaries on Mount:Athos, in Chies, and the Prince’s 
Islands. The secular priests, contrary to the case in 
the church of Rome, are the most igrorant and illite- 
rate, while the Monks are generally men of a certain 
degree of education. All orders of the seculars, inferior 
to bishops, are permitted to marry, provided they 
choose a virgin, and engage before ordination ; but can 
never rise higher than to the office of proto-papa in the 
church where they serve. All who aim at a mitre 
ig observe celibacy, and assume the monastic ha- 

its. 

The parish papas enter into priest’s orders by a kind 
of public election. Being proposed to the congregation 
or church, the officiating priest asks the audience if he 
is worthy, and upon their acclamation in the affirma- 
tive, he is.considered as authorised to enter upen his 
functions. The chapels, which are very numerous, and 
some of them little better than a cavern with a door 
and stone altar, must have each their own priest, who 
cannot officiate in other places -of worship, and who, 
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though more ‘serviceable than the monks, are not so M. 
well provided for. - 

The Caloyers never say mass, and if they take the 
_priesthood, they are called *« holy monks,” and officiate 
-only on high festivals*.. Admission to the brother« 
hoed is obtained by paying to one of these holy monks 
a sum of 60 or 70. piastres, without any probation or 
examination, so that young children are allowed to.take 
the. habit, as they thus secure in their miserable coun- 
try the certainty of being fed. ‘Their monasteries are 
frequent objects in the valleys, forests, and hill-sides ; 
and they have farms tenanted by one of their order in 
most parts.of the country. They subsist partly by the 
lands attached to the monasteries, and partly by the 
voluntary contributions of the people. On particular 
days, they go about with little pictures of their saints, 
which they give their votaries to kiss, and a jar of holy 
water with a brush, by which they mark the cross on 
the foreheads of each person, receiving a para or two 
from every individual for this service. They abstain 
wholly from flesh, and observe a very austere mode of 
living. Most of their time is occupied in a set of su- 
pease devotional exercises, reciting parts of the 

salter, or bowing and kissing the ground for a certain 
number of times. Three hundred of these bowings 
must be performed by each individual in every 24 
hours. Their ignorance and simplicity is extreme, and 
in few of their monasteries have they any books, not 
even any part of the Scriptures. The most. sacred of 
the Celoyees are those who have received their educa- 
tion in the seminaries of Mount Athos, where there are 
six thousand of the order who occupy themselves in 
studying and in all kinds of mechanical trades. There 
is no ground for the iy of these monasteries being 
the abodes of vice. The head of tke church is the Pa~ 
triarch of Constantinople, whom they style the thir- 
teenth apostle, but to whom they attach no personal 
sanctity or official infallibility. The person admitted 
to the office is invested in a triumphal manner by a - 
minister of the Porte; and a kind of abso« 
lute authority over the whole native Greeks. His in« 
fluence with the Sultan is very great, and his applica- 
tions are generally effectual in every thing relating to 
his own nation. He can -bring any Greek to be -pu- 
nished by fine, deposition from office, imprisonment 
for life, banishment, or death. This dignity is now 
regularly exposed to sale, and costs about 60,000 
crowns. ‘The Patriarch indemnifies himself by selling 
the other patriarchates of Jerusalem, Antioch, and 
Alexandria, besides all the archbishopricks, and eiery 
lucrative place within his jurisdiction; a practice whic 
the Greeks themselves introduced by offering to fill 
these offices for smaller salaries, or by giving for them 
greater sums, when vacant. Fhe whole of the Pa- 
triarch’s usual revenue does not exceed £3,000; (ex- 
cept what fines and extortions may yield,) and the 
richest bishops do not possess more than £300 a year, 
which is raised by a direct tax upon every Greek house 
within their districts. Contributions are made by de-« 
vout individuals to assist those who make pilgrimages 
to the holy sepulchre at Jerusalem, and who are after< 
wards distinguished by the name of “ hadje,” as among 
the Turks. The clergy in general have great influence 
over the people; and receive on certain days gifts of 
loaves, sweet meats, wax tapers, &c. 

* Caloyer is supposed to have been a name of the Grecian priests long before the introduction ef Christianity, and to be detived fron 
wthe words xadds isesis, the ** good priest,” or xaAoyegoiy “+ good old fathers.” 
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Mores: —_‘The rites of the Greek church are in themselves very 
MO 

absurd, and are performed with very little solemnity. 
There are ‘and portions of scripture, histories 
bebe ncn ns, and forms for differen eee 
but the service consists principally in singing, without 
Se iietee nin abe et saentied ad ceranas 

chief part e worship consists in crossing and 
repeating a thousand times, in a combined song, the 

** Lord have mercy upon me.” Pictures. are 
admitted into the churches; and great attention paid 
to the form and colour of the clerical vestments. Their 
festivals enjoined numerous, which the are 
strictly enjoined to observe; and as most of them are 
celebrated by dancing and music, they are the great 
delight of the frivolous natives, under their present op- 
pressions. The sacrament of the eucharist is admini- 
stered to new born infants, and that of extreme unction 
is not confined to the dying, but is given to devout per- 
sons upon the slightest malady, even to those who 
are in full health, by way of anticipation. The laity 
ctr to all the ceremonies and -ordi- 
eat ir church, which are numerous and severe. 

h- 

forty days ; so 
nme: Wd ktiteY eiepnoneatiaione 
all fasts. . are to superstitions, which oc- 

their minds infinitely more than the i 
ir faith. 

all believe in 
es to be 

malevolent being. 
are imagined to haunt houses and other 

. veil, but in their private 
. feet naked, and their bodies thinly clothed, as the tem- 
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ears are rather larger than ‘usual. Tlieir hair is dark’ 
and long, but shaved off in the forepart of the crown 
and sides of the face. Beards are worn only by the clergy 
and of authority, but all of them wear thin 
long black mustachios on the upper-lip. Their necks. 
are but broad, and. well set, their chests wide and 
open, their shoulders strong, but their waists rather, 
slecidee, and: their legs large but well niade. Their 
stature is above the middle size, and their form muscu-- 
lar and round, but not t. The women are in- 
ferior to the men both in face and figure; and though 
they have the same kind of features, yet their eyes are. 
languid and their complexions pale, their whole per-. 
sons loose and flaccid, their height rather low, and their 
forms, as they advance a little in life, fat amd unwieldy. : 
Those of the better class are very careful to improve 
their ae by paints and washes ; but they often lay 
on their colouring substances to-a. very unnatural de-- 

Mores.’. 

mies 

gree. 
The dress of the modetn Greeks bears a near resems< Dress,-. 

blance to-that of the Turks. ‘The under-garments are 
a cotton shirt, cotton drawers, a vest and jacket of silk 
or stuff, a pair of loose trowsers drawn up a little 
above the ancle,and a short sock. Over these are worn a 
large shawl, often richly ornamented, wrapped round the 
loins, in one corner of which the poorer people frequent-- 
ly conceal their Money, and a loose gown or pelisse, 
bc wide ste oR in = of a pc 

modestly about their persons, conceali 
there hands with the sleeves, and resting their chins = 
their bosoms. The wealthy individuals have pelisses of. 
cloth lined with fur for winter, and who wear purses,,. 
which, together with handkerchiefs, watches, snuff-, 
boxes, , they carry in their, bosom between the 
folds vests, and count it a mark of distinction to 
have.this part of their-dress full and distended. They. 
may wear any aS Rat ARN. HO is appropri- 
eee taken chal eet eee ee 
turban, vea pac. - common e° 
seldom use a gown, an Lisle tishecheetesonndes dtpes.de 
to leave their legs bare below the knee. The sailors 
have ing but a jacket ; and in summer wear the 
Albanian red scull-cap. The dress of.the females bears 
some resemblance to. that of. European women, and 
consists of a vest fitting close tothe bosom, but becom-. 
ing larger and wider below the waist ; a gown flowing. 
off loonsly, behind, with. long wide sleeves turned up at 
the wrist ; aribbon or other girdle under the bosom, a 
rich shawl], as a zone, w: once round the body, 
resting loosely on the hips, and fastened before with a 
large plate, or tied ina ing knot, The dress of © 
the richer females a cadea with gold and silver trim- 
mings, bracelets of precious stones, and strings of 
pres ghee eae The Oe 
hair i Towa tes base lecpatepieanlatatae 
over the ead, and the sides of the cheeks, and a 
little red cap with a gold tassel studded with zequins, 
on the one side of the crown, When they go abroad, 

are muffled up in a wrappi » with a long 
they have their 

perature of the weather : admit.. Their toe-nails 
and -tops are stained of a rosy colour, and their 
e- with black. algiange a+ S0 fashion takes 

in their ‘dress, but their habits ave esteemed en- 
tirely in proportion to the price which they cost. The 
most universal of Grecian dress, which is also worn. 
by all the inhabi of the Levant, Mahometans or - 
Christians, males or females, and the sale of which » 
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forms a principal article of Grecian commerce, is the 
ancient Pelasgic bonnet, shaped like a scalp, which 
the natives of Greece are said to have worn ever since 
they were known as.a people. The Greeks wear it 
simply as a hat; the Turks surround it with a turban; 
and the women adorn it with a handkerchief, tassels, 
and fringes. ' 

The diet of the modern Greeks, even in the higher 
ranks of society, is very poor and comfortless. Fowls 
newly killed, and therefore tough, though boiled down 
to rags, heaped together in a large plate, form a prin- 
cipal dish at dinner. The table is a low stool, and the 
guests are seated round iton cushions. A long, coarse, 
narrow towel, is spread over the knees of. the party at 
table ; and the master of the house, stripping his arms 
bare, by turning up the sleeves of his tunic, serves out 
the soup and meat, tearing the poultry and butcher- 
meat into pieces with his fingers, which the guests eat 
in the same style. If knives and spoons are used, they 
are never changed, and one dish only is placed on the 
table at the same time. Brandy is handed to the com- 
pany before they sit down to table, and a single glass of 
wine is presented to each along with the desert. Dur 
ing the time of dinner the room is filled with a multi- 
tude of visitors, meaner dependants, and even slaves, 
who do not partake of the repast, but sit and converse 
together behind the party at table; and after dinner an 
itinerant songster pushes through the crowd to a con« 
spicuous place in the apartment, and accompanies with 
his lyre some miserable recitative suited to the occasion, 
or some common love-ditty, repeated again and again 
with little melody or expression. When the meal is 
concluded, a maid-servant sweeps the carpet; and.the 
master and mistress of the house, seating themselves at 
the upper end of the divan or couch (which is univer- 
sally placed in the form of the Greek letter 1,) the rest 
of the company are marshalled on either side in two 
lines according to the rules of precedence. When all 
are thus seated cross-legged, a little pewter bason is 
placed before each person whe had partaken of the meal, 
and all wash their hands and mouth with a lather of 
soap; the same having been done also before eating. 
Tebacco-pipes are then brought in, and female visitants 
arriving, the mistress of the house retires with the wo- 
men who are present, to receive these new guests in 
another apartment. 

In the inland towns, the women live in a separate 
part of the house, and are nearly as much confined as 
those of the Turks. Before marriage, they are rarely 
seen by any male person, except those of their own fa- 
mily ; but, afterwards, they are introduced to people 
of their own nation, or to travellers. They can seldom 
read or write, but are all able to embroider, and gene- 
rally to play on the lute. Dancing is an universal ac- 
complishment, and is learned from one another here in 
a style which displays neither elegance nor liveliness, 
and which chiefly consists m a solemn poising of the 
body on one foot, then on the other, accompanied by 
various elevations and depressions of the arms. But 
notwithstanding their want of education, most of them 
are acquainted with a number of songs or recitations, 
accompanied with tales, which are taken up and conti- 
nued, apparently without end, by different individuals 
of the party for hours together. Whenever they have 
an opportunity of making farther attainments, they 
discover great quickness of understanding, and readily: 
acquire the modern languages, and the elements of ge~ 
neral literature. Their character is described as ami+ 
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able, and they make assiduous housewives and tender 
mothers. ‘ ; 

. The dances of the young women, particularly those 
called Romaica, consists in slow movements, in which 
they hold by each other’s handkerchiefs, while one of 
them, as a leader, sets the step and the time. In their 
mixed dances, a male and female are alternately. linked 
together, holding their handkerchiefs high over their 
heads, while the leader dances through them ; and va~< 
rious figures are performed as well as single hornpipes. 
Single performers among the men exhibit frequently 
a rapid and fantastic step, which is considered as the 
ancient pyrrhic dance. To such amusements the na-« 
tives are greatly devoted; and, “amidst all their poverty 
and oppression,” says Sandys, “they will dance: whilst 
their legs will bear them, and sing till they grow 
hoarse.” There isan ancient dance, much in request, 
performed by boys or by girls in the harems for the 
entertainment of the Turks, and which is wholly of. a 
lascivious tendency. Nay, in most parts of modern 
Greece, these indecent attitudes, which are esteemed 
as the highest accomplishment of the art, are practised 
by the most discreet females, without any appear« 
ance of depraved feelings on their part. 

In the marriage ceremony, which is considered as 
still resembling the ancient usages, the bride and bride. 
groom stand near the altar, holding a lighted candle in 
their hands, while the priest, facing , reads and 
sings a service, during the progress of which he takes 
two rings, which he puts upon their fingers, and two 
garlands, which he places on their heads, changing them 
several times with great rapidity, gabbling” and si 
ing sre time, till at <— pei resents om witha 
roper fingers, and the gar laid aside altogether. 
ome ional which has ae blessed and marked with 

the sign of the cross, is then broken and eaten by the 
bride and bridegroom, and a cup of wine is presented 
to them successively ; after which the woman hands 
round the cake and liquor to the persons present, from 
whom, if she is not of high rank, she receives a piece 
of money, and kisses thei* hands in return. On the 
same, or sometimes the following day, she'is carried 
in procession to her husband’s house, and the evening 
is concluded with music, dancing, and a feast chiefly of 
fruits, and particularly nuts. AEE | 239 

The Greeks a ble for the formality and te« 
diousness of their salutations. When two of them meet, 
however casually, they stand with their hands on their: 
hearts, bowing gently for five minutes +, Ins 
quiring after each others healths, their wives, daugh-. 
ters, sons, family, and affairs, twenty times; over, be+ 
fore they begin to converse, or even when they ‘are 
intending to separate immediately. ui 

The modern Greeks are full of superstitious 
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Dances. 
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Supersti- 

tices, and unmeaning usages, many of which they have tious cus- 

communicated to their Turkish conquerors. Duting t°™* 
the birth of a child, the lamp burns before the picture 
of the virgin, and the cradle is adorned with handker« 
chiefs and: trinkets. as presents to the fairies. As svon 
as the infant is laid in the cradle, it is. loaded with 
amulets ; and a bit of soft mud, particularly prepared 
by various charms, 1s stuck upon the forehead to pre- 
vent the effects,of the evil eye. J 
intensely upon_a child, the mother spits in its face, or 
in her own bosom, ra he renee = ora 5 but x ms 
reign remedy against the evi is the use of garlic, 
or ote the rensatiallte of dnieatne of it, and bunches 
of it are’ attached to new built houses and: vessels,’ 

When a stranger looks: 
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in life. Behind the body come the female rela- 

friends, muffled up in mourning habits. At 
of interment a funeral service is read, and the 

ina is 
of the 

7 4 I ff i in the 
ers that had adorned the 

ninth day after the faneral, a feast is 
the nearest 

5 1 n ef e } 
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every kind of merriment. The burying 
at a distance from the towns, and the 
generally near the high road. ‘Their 

and iting a garland, or lock of hair, 
ave, the remainder of the day in danc- 

singing. 
character of the modern Greeks is variously re- 
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a it | 
versatile and intrigaing ; the lower classes fall 
iment, doing nothing at certain seasons but pipe 

There is still i i Hit 
ifts to gain some 

sanetion, anvil will dle amey thingy dor dus wake of esenap. 
Though avaricious, they are not sordid, but fond of 
pomp and shew, and profuse in their ostentation of ge- 
nerosity. Wealth isthe only object of their admiration ; 
whence they are almost univer in trade 
in some form or other. The cultivation of the soil is left 

Albanians or colonists ; and every Greek has a re- 
¥ or is concerned in some wholesale dealings. 

ven 

in all their transactions, always awak 
aa x 

faced i ks lnpocitoto tan ‘he Jon T in i ent 8. 
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mined courage, and seem s 
longed struggle to regain their national 
Chateaubriand’s Travels; Clatke’s Travels; Dalla~ 
way’s Tour in the Levant ; Savary’s Letters on Greece + 
Hobhouse's Tour in Albania, &c. ; Jackson's Reflections 
on the Commerce of the Mediterranean ; and the Works 
mentioned in the historical sketch of the Morea in this 
article. (q.) 
MORISON, Rosert. See Botany, vol. iv. p: 8. 
MORLACHIA. See Daumaria, vol. vii. p. 566. 
MOROCCO, or Maxocco, frequently called West 

Barbary, is bounded on the north by the Mediterra- 
nean Sea; on the west by the Atlantic Oceun; on the 
south by the Sahara, or the great desert; and on the 
east by Tremecen, Sigelmessa, and Biledulgerid, or 
(according to modern and more correct orthography) 
Tlemsen, Segin Messa, and Bled-el-jerrede. The whole 
extent of this empire, including Tafilelt, is contained 
between 27°40’ and $5° 40’ of N. Lat. and between 2° 
and 10° of W. Long. from London. It is divided into 
four great divisions: 1. The northern, containing the 

vinces of Erreef, El Garb, Benihassen, Temsena, 
wia, ‘T'edla, and the district of Fez or Fas; 2. The 

central, containing the provinces of Duaquella, Abda, 
Shedma, Haha, and the district of Morocco; 3. The 
southern, containing the provinces of Draha and Suse; 
and 4. The eastern, lying to the east of the Atlas 
Mountains, called Tallele, was formerly a separate king- 
dom, but became subjected to the princes -of Morocco, 

‘The principal mountains of Morocco are the Atlas 
Mountains, called in Arabic, Jibbel Attils, “ The 
Mountains of Snow,” the different branches of which 
have distinct names, according to the inces in 
which they are situated. ‘The chain of these 
moantains rans throwgh the extent of the em- 
pire, from Ape's Hill to Shtuka in lower Suse, passing 
within thirty miles of the city of Morocco, where they 
are of great height, and covered with snow through- 
out the whole year. They are visible at sea several 

from the coast ; in a clear day may be seen 
at dore, a distance of 140 miles. (The highest 
peak is 12,000 feet above the level of the sea. 
The rivers which rise to the east of the Atlas Moun- 

tains are the Draha, which flows through the province 
of the same name, from north-east to south, and dis- 
appears in the sands of the Sahara; and the Mulowra, 
which separates the empire of Morocco from Treme- 
cen, flows to the north-east into the Mediterranean: 
Both these rivers are deep and impetuous in the depth 
of winter, but small, and often quite dry, in summer. 
The other rivers, which all flow into the Atlantic 
Ocean, are the El kose, or Luccos, at El Araiche, 
which may be entered at high water by ships of 100 
or 150 tons; the Baht, which partly loses itself in the 
lakes of the nee E| Garb, and partly falls into the 
Seboo ; the Seboo, the largest river m the empire, rises 
to the east of the city of Fez, and falls into the sea at 
Meheduma or Mamora, where it is a large, deep, and 
navigable river; the Bu Regreg, which traverses the 
province of Benihassen, and discharges itself into the 
ocean between the towns of Salee and Rabat; the 

which rises in the Atlas Mountains, and falls 
into the Atlantic at the port of Azamor ; the Tensift,, 
which passes about five miles north of ‘the city of Mo- 
rocco, atid reaches the ocean sixteen miles south of the 
town of Saffy, is ehiefly remarkable for the ‘salubrious 
qeality of its water ; the Tidsi, which falls into the sea 
a little south of Cape Ossem ; thé Suse, a fine yee 
iver, which joins the ocean six imiles south of Santa 
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‘Cruz, where its mouth is almost shut by a bar of sand, 
‘but which is supposed to have been once navigable as 
far as the town of Terodant.; the Messa and Akassa, 
both of them partly navigable. 

The western coast of Morocco is covered with -nu- 
merous rocks, level with the surface of the water; and 
occasionally an extensive beach in the intermediate 
pkg where the water is shallow, and the surf runs 
nigh. 
There are several fresh-water lakes, particularly on 

the coast near the Mamora, one of which is 20 miles in 
length. . These lakes abound with water-fowl and eels. 
The eels are taken and salted for sale; and, as the wa- 
ter is not deep, they are killed by a lance, while the 
fisherman sails along the surface in a slender skiff, made 
of the fan-palm and of rushes. 

The climate of Morocco is healthy and_ bracing. 
From March to September the atmosphere is almost 
entirely free from clouds; and, even in the rainy sea- 
son from September to March, there is scarcely a day 
altogether without sunshine. In the province of Suse 
the climate is peculiarly delightful, but extremely hot 
in the months of June, July, and August, particularly 
when the Shume or hot wind blows from. the , desert. 
In the more inland districts of Draha and Tafilelt, this 
wind occasions intense heat in the months of July, 
August, and September. 
_-The whole division north of the Morbeya is a fine 
champaign country, with a rich black and sometimes 
red soil, without stone or clay, with few trees, but re- 
markably productive in grain. The central provinces 
are equally fertile, and more abundant in pasturage. 
The province of Haha, which is of great extent, is more 
mountainous; and that of Suse, still more extensive, is 
more particularly productive of the finest fruits. The 
more inland districts of Draha and Tafilelt are particu- 
larly fruitful in dates. 

No roads are made in the country, and there are 
very few bridges. Except at the sea-ports, where 
boats are used, there is no way of passing the rivers, 
which are too deep to be forded, except by swimming, 
or on rafts. Hence, in the wet season, when the rivers 
are much swelled, travellers are frequently detained 
several days upon their banks. 

. Gold and silver mines are found in various parts of 
Morocco, particularly about Messa, in the province of 
Suse, and in the plains of Msegina, near Santa Cruz, 
which had formerly been worked by the Portuguese, 
but are now neglected. Gold is found also in the Atlas 
mountains, mixed with. antimony and lead-ore; and 
iron, copper, and lead-ore in Suse. At Tesellerst, near 
the southern frontier, the copper mines are very abun- 
dant ; and in Tafilelt, the mines of antimony are of the 
finest quality. Immense quantities of saribler are dug 
from the foot of the Atlas mountains opposite to Tero- 
dant. The salt-petre found at the same place is the 
purest and strongest; but. it is also procured at Fez 
and Morocco, Mineral salt of a red colour is dug from 
quarries in various parts of the country; and in the 
province of Abda, there is an extensive lake, which 
furnishes a kind of salt superior to the mineral ; but the 
purest of all is found among the rocks on many parts 
of the coast, where the summer sun has exhaled the 
salt-water in the cavities. 
_ The Principal vegetable productions of Morocco are 
the palm or date tree, of 30 different kinds, which is 
found in perieres in the southern parts of Suse, and 
particularly in Tafilelt ; oaks, and a few other valuable 
trees, in the northern, districts ; cork:trees, some of 
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which are as large as full-grown oaks; olive-trees, 
which are of great size and beauty, in the southern dis- 
tricts, where the plantations are v extensive and 
roductive. Various trees which yield the different 
nds of gum, viz. Arabie, sandrac, ‘ammoniac, Sene- 

gal, and euphorbium; wild juniper, which abounds in 
the Atlas mountains, and from which by burning a 
kind of pitch is extracted ; various shrubs used in the 
preparation of leather; fig-trees, which abound in every 
part of the empire, and produce the finest fruit; the 
Indian fig, or prickly pear, which grows to the height 
of twenty feet in the driest situations, and affords a pe- 
culiarly cooling fruit ; almond trees in great abundance, 
particularly in Suse; apples, pears, apricots, plums, 
omegranates; lemons, limes, citrons, aad the arbi de- 
icious oranges in the world, in the more northern pr 
vinces ; grapes, melons, strawberries, and water-me 
(particularly in the province of Duquella) of a prodi- 
gious size; sugar-cane, which grows spontaneously in 
Suse, and stick liquorice in the greatest abundance in 
that province; mallows and truffles; cotton of a supe- 
rior quality ; hemp, chiefly cultivated for the sake of 
its seeds and flowers, which are smoked for the pur- 
pose of intoxication ; tobacco, of which the best is that 
of Mequinez; honey, wax, &c. The principal kinds 
of grain cultivated in the country aré wheat and bar- 
ley, peas, beans, caravances, and Indian corn; and 
these crops are generally so abundant, that the produce 
of one province, if fully raised, would suffice for the 
consumption of the whole empire. Ms 
The most remarkable of the animal creation in the 

Empire of Morocco are the horses, which are 
for fleetness and action, particularly those of Abda, 
which have a stronger sinew than those of E , and 
with a little management are extremely tractable; the 
Keirie, or camel of the desert, which can perform in 
one day an ordinary three days, or seven days, or even 
a nine-days’ journey, and one of which is worth 200 
camels; the horse of the desert, which lives chiefly on 
camels’ milk, and is nines in hunting the 
ostrich ; mules and asses, camels and horned cattle in 
all quarters ; sheep of various qualities, but those.of 
the southern provinces are remarkable for the fine fla- 
vour of their mutton, owing to the aromatic herbs on 
which they feed, and those of Tedla are distingui 
by the fineness of their wool, which is soft as silk ; 
goats, which are very prolific, particularly in Tafilelt, 
where they have young twice in the year, and some of 
them six kids-in nine months. The principal wild 
beasts are lions, panthers, rhinoceroses,: wild boars, 
hyzenas, jackals, foxes, apes, antelopes, hares, squirrels, 
cameleons. The birds are ostriches, pelicans, eagles, 
flamingoes, storks, herons, bustards, wild geese, wild 
ducks, plovers, pigeons, wood pigeons, turtle-doves, 
ring-doves, partridges, nightingales, starlings, black- 
birds, larks, cuckoos, owls, &c. The reptiles are li- 
zards and serpents of various kinds, of which the most 
remarkable are the Boah, from 20.to.80 feet in length, 
and the Buskah and Effah, which are: full of deadly 
venom. ‘The insects most worthy of notice, are the 
locust, the ammoniac fly, and large loud-toned crickets. 
Whales have been sometimes seen on the coast of Mo- 
rocco; mullet, brim, anchovies, sardines, herrings, 
mackarel, rock-cod, skaite, plaice, soles, turbot, t 
and most of the fish found in the Mediterranean, are 
taken on the western shores of the empire, besides a 
fish peculiar to the coast, called izgal, which, when 
dried in ovens, forms a considerable article in commerce 
with the. interior districts of Africa. The principal 
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|" Moroceo. fresh«water fish of the country is the shebbel, similar to 
“rc =the salmon, a rich and delicate fish, which is dried and 
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es of commerce, but is still a favourable station _ Morocco. . 

for Moorish pirates ; Ceuta, or Cibta, supposed to be “VY 

Towns. 

baked in great quantities for the use of those countries 
where the inhabitants live much on dates. Land-tor- 
toises are very abundant, and of a size. For a 
fuller description of the animals of the country, see 
Barzary. 

_ The principal towns of Morocco, are Morocco, Me- 
quinez, Mogadore, and Fez, — an account of which 

of Carthaginian origin, and formerly the metropolis of 
the countries held by the Goths in Hispania Transfre- 
tana, now possessed by the Spaniards, though often 
besieged by the Mahommedans ; Tetuan, or T’etawan, 
situated in a country which produces the finest fruits, 
particularly oranges, and which carries on a consider- 
able trade in provisions with Gibraltar, but in which no 

see the respective articles un those heads,) Tero- Europeans are allowed to settle since the year 1770, in 
dant, the old metropolis of the kin of Suse, an consequence of a Mvor having been shot by an English- 
ancient and extensive town, in which there isa mag- man; Velis, or Bedis, situated between two mountains, 
nificent palace, adorned with delightful gardens, but 
now decreasi het pone , and noted only for the 
manufacture , saddles, dyeing of cloths, and 
the production of a superior kind of saltpetre. Santa 
Cruz, or Agadeer, the most southerly sea-port of the 
empire, strongly fortified by its elevated situation and 
numerous batteries, possessing one of the best roads 
for shipping, and formerly the centre of a very exten- 
sive eater but dismantled Nee the year 1773, in 
consequence of an attempt on part of its governor 
to resist the power of the Emperor Seedy Mahomet’ 
Saffy, an ancient town between two hills, which ex- 
pose it to the torrents of winter, and increase the heat 
of the summer, surrounded by thick and lofty walls, 

ing a road for shipping, safe in summer, but 
in winter ex to violent and. carryin 
on a consi le trade in corn; El-Waladia, a Snail 

tail of the line, but having its entrance obstructed 
by rocks; Mazagan, remarkable for its salubrious 
air and excellent water, which is drawn by buckets 
from wells 100 feet deep, and possessing also a cu- 
ene mepirpeenan eins oasivedes. by the Resse 

collecting rain water for the supply of 
a pected Azamore, in the ince of Dugquella, 
remarkable for the immense number of storks by which 
it is occupied, and which are said to exceed the num- 
ber of the inhabitants; Fedala, in a delightful fruit- 
ul district, and furnished with a safe road for shippi 
an Loy agg pape es ps amy co 

i i a man cotton » but 
FP tn ao am a magnificent mosque, 
of which the roof was supported by 360 marble co- 
lumns, and for a subterranean cistern, the tower of 
which, above 180 feet high, has so gradual an ascent 
to the made of a mixture of lime and sand, that a 
man on horseback may ride tothe summit; Salle on 
a pons wtih river to Rabat, which is also a 
w a rer ee a 
harbour capable of admitting large vesse' tis now 
greatly obstructed by the accumulation of sand at the 
entrance of the river ; Mamora, or Maheduma, now a 

noying insects by which it is infested, and chiefly occupied 
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and surrounded with excellent timber; and Melilla, a 
place celebrated for the best wax and honey, and which 
has been in the possession of the Spaniards since the 
beginning of the 15th century. 

The government of Morocco, is the most unlimited Govern- 
i and practice. There are ment. ism, both in theory 

ly no other laws than the will of the emperor, whose 
mandates must be obeyed, even though they should de- 
viate from the principles enjoined by the Koran. He 
administers justice in person, where he resides, and 
hears all complaints in the hall of audience generally 
twice, and some times four times a week. Every in- 
dividual, of whatever country, sex, or station, has free 
access to his presence, and full permission to state his 
cause. Every applicant brings a present suited to his 
condition ; and the smallest matter, even a few eggs, 
will be accepted. Judgment between the parties is al- 
ways prompt, and considered as erally correct, un- 
less where wealth has int to “bribe the judge. 
In other places, remote from the court, the vice-regent 
or bashaw administers justice in like manner, accord~ 
ing to the laws of the Koran, or as his own caprice 
may direct. All subaltern istrates proceed in the 
same despotic manner, often using the authority of the 
emperor to enforce their exactions ; and all of them 
having no other object than to extort money from any 
individual who is known to possess property to a 
considerable amount, Emissaries and spies are conti- 
nually at work to discover the persons who have any 
treasures in their possession, and to find out grounds of 
accusation against them. These very extortioners are 
in their turn ex to the same treatment from the 
emperor, who sends some unexpected order, accusing 
them of crimes and misdemeanours, and demanding 
their accumulated wealth for the imperial treasury. In 
every province is a governor, named a bashaw, who is 
appointed and removed at the will of the emperor ; in 
every douar, or arab encampment, a similar officer of 
government, called a sheik ; and in every town, ano- 
ther called alcaid ; each possessing in their respective 
districts equally unlimited power with the sovereign, 
except that their decision may be carried by pm 
fore the emperor. Under the alcaid is an officer named 
el-haikum, or deputy governor, and another denomi- 
nated cadi, who acts both as a priest and a civil judge, 
and in whose absence any of the talbs or common priests 
is authorised to di the office. 

Trifling off uall Be Teepe eye 
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persons up, so as at 

pleasure to break the head, dislocate the neck, frac- 
ture a leg or arm, or let them fall without any material 
inet But almost every mode of cruelty is occasion- 
ally praetised in this miserable country. ‘These pun- 
ishments are usually superintended by the emperor in 
person, and used formerly to be frequently inflicted 
by his own hand, but now are generally executed by 
some of the negro soldiers. 

The principal officers of the court are the effendi, 
or friend, who is the prime minister and responsible 
person in the state; the s to the treasury, 
(united with the office of the effendi,) who disburses: 
the payments of the emperor, has several under secre- 
taries; the master of the horse, with 120 assistants ; 
the grand-chamberlain, with I7 assistants; the grand- 
ing hereditary office) with 20 assistants; the 
keeper the great seal; two grand-stewards ; five 
inspectors-general of all the emperor’s affairs, of whom 
the effendi is the chief; three masters of ceremonies 
for public audiences, with 40 assistants; an inte 
ter-general for European languages, who is usually a 
renegado; two grand keepers of the jewels and plate ; 
a grand master of the baths; two grand-keepers of 
the arsenal; two keepers of the emperor’s goods and 
warehouses; three inspectors of mosques, &c.; five 
keepers of the provisions; two keepers of the library ; 
two astrologers ; four masters of the carriages ; twelve 
sons of renegados, who have not had beards, employed 
in drawing the small carriages; three principal as- 
sistants for prayers, with several deputies; three 
bearers of the umbrella, with their assistants; the 
bearer of the sabre; two bearers of the bason; two 
bearers of the lance; the bearer: of the watch; five 
bearers of the emperor’s firelocks, with their assistants ; 
the bearer of the standard ; a physician and surgeon, 
with many kinds of tradesmen. All these officers re- 
ceive no salaries from the emperor, but depend en~ 
tirely on the perqusites which are paid to them by 
those who transact any business with the court; and 
even what they receive in this way is often liable to be 
seized by the sovereign, unless he be gratified by oc« 
casional presents. 

The Harem forms a part of the palace, and commu- 
nicates with it by a private door, used only by the 
emperor. The apartments are also on the grownd- 
floor, square, and very lofty; and four of them en- 
close a spacious square area, into which they open by 
means of large fulding doors, which serve the purpose 
also of windows. ‘These areas, or courts, are floored 
with blue and white chequered tiling, and have a 
fountain in the centre, supplied by pipes from a large 
reservoir on the outside of the palace. Twelve of 
these courts, communicating with each other by nar- 
row passages, form the harem; and the women, whom 
it contains, have free access to every part of it. The 
apartments are adorned externally with beautifully 
carved. wood-work ; and are generally hung on the 
inside with red damask, of various colours, and fur- 
nished with beautiful carpets on’ the floors and mat- 
tresses in different places for the purposes of sitting 
and sleeping. At each end is placed, merely by wa 
of ornament, an elegant European mahogany be Rete 
hung with damask, and covered with mattresses of 
various coloured silks; and large looking-glasses, 
clocks, and watches in glass-cases, are hung around 
the walls. The Sultana is called the mistress of the 
harem, but without any controul over the other fe- 
males; and she has a whole square for her own use, 
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while each of the rest has only one apartm 
female has a daily allowance from t 
ror, according to the rank which hold in his es 
timation, out. of which she is to furnish her- 
self with whatever she requires. This allowance, at 
the time of Lempriere’s visit to the Emperor of Mo- 
rocco, was little more than half a crown sterling to the 
favourite sultana, and less in jon to th 

a 3 and, exeept an occasional walk within the 
nds of the palace, or a journey from one pi: te 

another, they are constantly immured within their 
prison. Four of these women are considered as wives 
of the em , and the rest as coneubines. Many of 
these are Moorish women, as the Moors consider it an 
honour to have their daughters in the harem; some 
of them Eur slaves; several are ni » and 
the usual number of the whole is from 60 to 100, be- 
sides their slaves and domestics. Priestesses, who are 
so far learned as to read and write, are employed to 
teach the younger part of the harem to their 
prayers, and to instruct the older females in the prin- 
ciples of their religion. The inhabitants of the harem 
are seldom observed at any other employment, except 
forming themselves into circles for conversation, or 
hearing stories, bathing, dressing themselves, and per- 
haps working a little at the needle. The sons of the 
emperor's wives are considered as princes, who have an 
equal claim to the empire; and are generally ap- 
pointed to the government of some of the provinces, 
as bashaws. But the daughters and the children of 
the concubines are generally sent at a proper age to 
the city of Tafilelt (the inhabitants of which are all 
sharifs, or supposed descendants of Mahommed) where 
they finish their education and intimacy with their 
kindred in the place. It is the peculiar att of 
the imperial family, that is, of the emperor himself, his 
sons, and brothers, to have the benefit of umbrellas; 
the shade of which, in a climate like that of Morocco, 
is one of the greatest luxuries, 

The revenue of the em 
every article of consumption as allowed by the Koran ; 
an annual tax upon the Jews; custom-house and ex- 
cise duties ; tributes exacted from his own subjects, fo- 
reign states, and Enropean merchants, in the form of 

ents ; which last articles form the chief source of 
is income. The duties and tributes are so frequently 

changed that it is impossible to estimate their annual 
amount with any degree of certainty. 4 

The army used to consist principally of black troops, Army. 
the descendants of negroes imported from Guinea, 
amounting altogether to above 40,000, and sometimes 
even 100,000, men; of whom two-thirds are cavalry 5 
but every man is considered as a soldier, and obliged 
to act in that capacity, whenever the Emperor shall 
require his services. The eee Emperor, Mule; 
Solyman, has diminished the proportion of blac 
troops ; but negroes are still employed as governors of 
cities, commanders of the body guard, eunuchs in the 
Harem, and in other offices of state. About 6,000 of 
the standing army, form the Emperor’s body guard ; 

consists of a tenth pot! Revenue. 
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Morocco and Timbuctoo, by means of 
whi great desert ; and which 

their journey from Fez to Timbuctoo 
space of 129 days. ae which 

carry out, are German and Irish linens, muslins, 
cambrics, fine cloths, raw-silks, beads, brass nails, tea, 
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slaves ; besides ostrich and ambergris collect: 
ed on the confines of the desert. ’ 

The religion of the empire of Morocco is Mahom- Religion. 
medism ; but toleration is granted in some measure to 
any sect which does not admit a Peat ot gore ; 
and, on proper application, seat Ah hi to ap- 
ajar a place for public worship. There are Catho- 

ic establishments in Morocco, Mequinez, Mogadore, 
and Tangier. Through all the country, there are 
buildings of an octagonal form, called Zawiat, or 
Sanctuaries, with an uninclosed piece of ground attach- 
ed to each, for the interment 4 the dead, a these 
places is a priest or saint, who superintends divine 
service, and the burial of the dead, and who is often 

lied to as arbiter in disputes. In these consecrated 
places, the wealthy inhabitants often deposit their 
treasures for security ; and criminals find protection 

inst the hand of justice. The other religious in- 
stitutions of the empire, are so similar to those of 
other Mahommedan countries, as to render a separate 
account of them altogether superfluous. 

The estimates given by different travellers of the po- Popukk- 
pulation of the empire, are so irreconcileable with one 
oo = it a age ed to eta bi subject 
with an certainty. e whole inhabitants 
of isaetec om been calculated at two, at six, and at 
fifteen millions, The last is the statement of Mr. Jack- 
son, who made his extracts from the Imperial Register. 
The city of Morocco contains, or did recently contain, 

A ing to Jardi « « - 20,000 
— Poca . + 270,000 

Doctor Buffa, - + 650,000 . 

Asetiog phe 30,000 to i ’ 
Ali Bey, 100,000 
Jackson, » a 380,000. 

The population of the empire of Morocco, is princi- Inhabi- 
composed of two great original classes, the pas 

, and the Arabs. 
The Berebbers are the descendants of the original in- 

habitants of the country before the Arabian conquest ; 
and occupy all the mountainous districts. Though 
they have acknowledged the authority of the Koran, 
pee have tenaciously maintained their independence, 

carry on a desultory warfare against their Mahom. 
medan invaders. They are an athletic, hardy, and en- 
terprising race, with regular, and sometimes handsome 
fextures, but remarkable for the ferocious expression of 
their eye. They are characterised by a peculiar scan- 
tiness of beard ; and, in the southern districts, many of 
them have only a few straggling hairs on thie tipper lip, 
with a small tuft on the chin. Their whole dress con- 
sists of a woollen jacket without sleeves, and a pair o 
trowsers. They dwell in caves, mud-huts, or hovels of 
stone and timber, which are generally situated on some 

ing eminence, and frequently surrounded with comm: 
walls furnished with holes for musquetry. They 
cultivate the ground, and feed cattle ; but are almost 
universally robbers ; and fall without mercy upon all 
travellers, who have not p a protection from 
some of their chiefs. They are divided into a number 
of petty tribes, distinguished by the names of their re- 
poy patriarchs and founders, and speak a variety of 

, quite distinct from the Roman and Arabie 
languages. The subdivisions of this class of na- 
tives are the Errifi, who inhabit the extensive moun- 
tainous province of that name, on the shores of the 

rebe tants. 
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Morocco. Mediterranean, and who are the most athletic, feroci< descendants of the negroés who have been brought as Morosco: 
—\Y~" ous, and faithless. of them all ; the Berebbers of the in- 

terior, who occupy the high lands from the southern 
confines of Errif, to the vicinity of Fez and Mequinez, 
and who are similar to the former in person, but less 
savage in their disposition; the Berebbers of Middle 
Atlas, who resemble the last mentioned in most respects ; 
and the Berebbers of south Barbary, who extend from 
Mogadore southwards, and from the eastern limits of 
Atlas to the sea coast—who are also called Shilluks, 
These last, who are sometimes described as a distinct 
race, are more diminutive in person than those of the 
north, and have in general also an effeminate tone of 
voice. They have more of the social qualities ; and are 
more faithful in observing the promises of protection 
granted by their chiefs. ; 

The Arabs, who are the direct descendants of the 
invaders of the country, compose the most numerous 
class of the population, and are scattered over the 
whole level districts of Northern Africa, even to the 
confines of the Great Desert. They are generally tall 
and robust, with fine features, and countenances full of 
intelligence, their eyes large, black and piercing, their 
noses gently arched, their teeth white and regular, 
their beards full and bushy, their hair mrong, straight, 
and universally black, their skin, in the northern h 
of a bright, clear, brown colour, gradually darkening to 
black, as they approach towards the south. They are. 
all cultivators of the earth, and breeders of cattle, de- 
pending entirely on agricultural pursuits for subsist- 
ence. They dislike the restraints of cities, and dwell 
invariably in tents, in families that vary in number 
from ten to a hundred, Each of their tribes has its 
own chief or sheik, who explains the Koran, and ad- 
ministers justice ; and in the centre of each encamp- 
ment is a tent, appropriated for religious worship and 
the reception of travellers. .They move from place to 
place as the pasturage fails, or the land becomes ex- 
hausted ; ma separate into different parties, as their 
number and flocks may require. On their march, the 
women are placed on the backs of the camels, the chile 
dren and lambs in the panniers on each side ; and the 
fowls instinctively perch upon the baggage. Part of 
the men on horseback are armed with muskets, and act 
as a guard to the party, while the rest drive along the 
herds. They are more violent, but less treacherous 
than the other classes; faithful to the laws of hospitali- 
ty within the limits of their encampment, but ready to 
murder the last night’s guest when they meet him 
again beyond these boundaries. They are perpetually 
engaged in war with one another, with the Berebbers, 
or with the troops of the sovereign, who are sent outto 
eollect the taxes, and they carry on their hostilities 
with the most savage brutality ; sometimes ripping up 
the dead bodies of their victims, to discover the riches 
which they suspect them to have swallowed for the 
purpose of concealment. 

he Moors, a name used only by Europeans, are the 
inhabitants of the towns, whom the Arabs call Medai- 
nien, or towns people, and who call themselves Moos- 
lim or believers. They are a mixture of all the nations 
who have at any time settled in Northern Africa, and 
are subdivided into four classes: 1. Those descended 
from Arab families, who form the larger part of the 
poruan in the southern towns, and of those which 

rder on Arab districts; 2. Those who are sprung 
from the Berebbers, who are more or less numerous in 
the towns, according to the proximity of the Berebber 
districts ; 3. The Bukharie or black tribe, who are the 

soldiers into the country, and who are most numerous ——“——~ 
in Mequinez ; and, 4. the Andalusie, the ted de- 
scendants of the Arab uerors of Spain, w o forma 
large class in the towns of the north of Barbary, and 
are seldom seen to the south of the river Aza Moor. 
The two former classes distinguish themselves by the 
name of the tribes from which they have sp and 
keep up a close alliance with their ikindred. families in 
the country ; but the two latter denominations are en- 
tire in themselves, as two distinct communities. The 
Moors are an indolent and taciturn race, jealous, deceit= 
ful, and cruel, losing even the natural affections in their 
extreme selfishness, and al er degraded by the in- 
fluence of their absurd religion, their gross ignorance, 
and their wretched government. The reader is refer 
red to the Article Barsary for an account of the man« 
ners and customs of the inhabitants. See Chenier’s 
Present State of Morocco. Lempriere’s Tour to Moroc= 
co; Jackson’ Account of the Empire of Morocco; Nar= 
rative of Adams, a Sailor, with appendix by Mr. 
Dupuis ;. Ali Bey’s Travels; Keatinge’s Travels in 
Europe and Africa. (a) 
MOROCCO, a city of West Barbary, and the metro- 

polis of the empire of Morocco, is situated in the 
midst of a beautiful valley, formed by a chain of 
mountains on the north, and those of the Atlas on 
the south and east. The country which immediate- 
ly surrounds it is a fertile plain, diversified by clumps 
of shrubs and palm trees, and watered by nume- 
rous streams which descend from the Atlas moun- 
tains. -About five miles from the city towards the 
south, are seen the emperor’s gardens and large in- 
closed olive plantations, which greatly increase the 
beauty of the surrounding scenery. The city was 
founded in A.D. 1052, by an Arab chief named Jusuf 
Teshfin, and is said to have encreased so rapidly, that, 
in the time of his grandson, it contained a million of in- 
habitants. Leo Africanus speaks of it as one of the 
largest cities in the world; but the extent of ground 
which it covered, (which is ascertained by the ancient 
walls which still exist, and which are only 7 or 8 miles 
in circuit,) contradicts the probability of its having ever 
contained so great a population. At present its inha- 
bitants do not exceed 30,000; and many of its most 
magnificent buildings are in a state of ruin and decay. 
The walls are extremely thick, and are built of a ce- 
ment of lime and sandy earth, called by the Moors tab- 
bia, which is put into cases, and beaten together with 
square rammers. These walls are flanked by rt 
towers, and surrounded. by a wide and deep ditch. 
There are numerous entrances, consisting of Jange 
double portions, built of tabbia in the gothic style, 
gates of which are regularly shut every night at certain 
hours. The streets are very narrow, dirty, and irregu- 
lar ; and the best houses are built in the midst of the 
gardens behind high,walls of the rudest construction, as 
quar propriehe is anxious toconceal his wealth from the 
eye of the public. Most of them, also, are constructed 
like forts for defence, and approached by a narrow lane, 
capable ‘of admitting only a single horseman at a time. 
There are many temples or mosques in the city, but 
few of them remarkable for magnificence. One_ of} 
them, which has a cistern under it for collecting water’ 
in the rainy season, has its central space supported by 
pillars of marble, and has a lofty square tower, with a 
winding terrace reaching tothe top, from bd pris © a 
Cantin, distant about 120 miles, is distinctly visible. 
Another tower is remarkable from the cireumstance of 
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on the great north road from Edinburgh to London, 
on the banks of the river Wensbeck, which is crossed 
by a stone-bridge. It consists principally of one long 
street, which is spacious, and contains many well-built 
and neat houses. The principal buildings are, the pa- 
rish church, which is built on Kirk Hill, a quarter of a 
mile from the town ; a handsome town-house, built by 
the Earl of Carlisle in 1714, from a design of Van- 
burgh 3 the county gaol, which stands near the bridge, 
and is well built and well managed. The charitable 
establishments are, a free school, founded by Edward 
VI. and an hospital for old persons. The principal 
piece of antiquity here is the castle, which stands on 
an eminence above the town. A part ‘of the gateway, 
tower, and fragments of the outward wall, only re- 
main. On the north ‘side of the castle is a round 
mound of earth, which was probably a malvoisin in 
some blockade. A fragment of the door-way of New 
Minster Abbey of White Monks still remains. Mor- 
peth sends two members to parliament, and the right 
of election is vested in about 200 burgesses. The po- 
pulation of Morpeth, in 1811, was 

Inhabited houses ° 464 
Number of families : “ $32 
Ditto employed in trade * 529 
Total population ‘ 3244 

See the Beauties of England and Wales, vol. xii. p. 
182 
may, Bitts or, See Annuities, vol. ii. 
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MORTAR. See Orpnance. 
MOSAIC, commonly designed Painting in Mosaic, is 

a mode of ting objects by the union of portions 
of stone or glass, reduced to an even surface. But it 
is always a copy for artists in Mosaic never compose. 
The materials are few and simple, consisting merely 

of the substance with which the picture is to be repre- 
sented, formed into cubes, parallelopipeds, orother poly- 
gonal figures, as required, and retained by one end ina 
strong cement, to preserve the union of the whole. Their 
colour, size, and mepeatees are a with the ee 
tist, according to subjects and future position: al. 
however are of the = durable kind. rhe ancient 
Mosaics consisted chiefly of marble and coloured glass 
or pastes ; the modern are composed of martfile, glass, 
enamel, and sometimes of the harder stones, as agate, 
cornelian, lapis lazuli, and even jewels, From the va- 
riety of design, and diversity of shades, the works of 
the latter evince great superiority over the former, for 
the ancients used few colours, and the same design 

procure was frequently repeated. 
In general, Mosaics are composed of cubes, or short 

parallelopipeds, that is, oblong pieces of from two inches 
of a side, down to fragments of the smallest surface, as is 
seen ina it of Pope Paul V. where the face alone 
consists of 1,700,000 portions, each no than a grain 
of millet. The Mosaic of the cupola of St. Peter’s at 
Rome,on the other hand, is formed of unpolished colour- 
ed stones of from half an inch to two inches uare ; 
and pavements appear in pieces still sacar: Of this 
last description, or of what may be called large Mosaic, 
the pieces are reduced to the necessary sizeby sawing and 
grinding, after the ordinary operations of a> has 
those of glass, which is in universal use, are broke down 
from cae drawn out of a suitable shape ; but glass be- 
ing a refractory substance, enamel is substituted for it, 
as it is more easily in reduction. The enamel 
which is used for smaller pictures, is drawn out into long 

Morpeti: 
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quadrangular rods while fused, and these are broke 
across with a hammer, or divided by a file into por- 
tions longer or shorter as required. It is so fusible, 
that the rods of inconsiderable size, may be drawn out 
by the flame of a candle, without assistance of the 
Llow-pipe. In using the, finer hard stones they also 
are fashioned into the proper form by the art of 
the Inpidary, but the expence of purchase and the 
the labour of work ip restrict the fabrication 
of such Mosaics. Most of the enamel employed for 
this purpose was formerly prepared in Holland and 
at Venice, in small round cakes, four or five inches 
in diameter, and five, six, or eight lines thick, which 
were sent to the chief places of manufacture in Italy, 
as Milan, Rome, and. Florence. Being dexterously 
struck with a hammer on an anvil of a particular shape, 
fragments more regular than those of other substances 
fly off in the fracture, and commonly approaching an 
oblong form. At Rome, where it is now carried on 
extensively, all the materials are compounded. 

Such artificial substances are of a vast va- 
riety of different shades, in order to obtain the suitable 
gradation of colour in the picture. Hence the present 
number of tints in Mosaic is said to amount to no less 
than 15,000, or 17,000, proceeding by a nicety almost 
inconceivable. About 50 years ago they were computed 
at 4000: and it seems evident that the increase has 
been great and gradual, and most probably an object of 
more attention in later times ; for ancient Mosaics, on 
which considerable labour has been bestowed, appear 
in only three colours. i 

The numerous fragments from each species of sub- 
stance are all arranged in drawers, boxes, and cases 
regularly labelled, from which they are withdrawn by 
the artist for his work, as the compositor selects types 
for printing. It is necessary to explain, that, m com- 
osing a large picture in Mosaic, the foundation or 

back of the picture consists of a stone called piperno: 
Several oblong pieces together equal to the whole sur« 
face are taken, each some inches thick, whereby won- 
derful strength and solidity are acquired, and hollowed 
to the depth of about three inches and a half, leaving a 
border all around, with which the work, when completed 
will be level. The excavated surface is intersected by 
transverse groove, about an inch and a half deep, and 
somewhattwider at the bottom than the top, in order to 
retain a quantity of cement or mastic which fills them, 
the line of the grooves joining in an inclined direction 
from each side so as to form an angle in the middle. 
The separate pieces are then nicely adjusted together 
by strong iron cramps behind. Or let it be supposed 
that a large marble slab is hollowed to the depth of 
three inches and a half, leaving a projecting and pro- 
minent border, the aaeees are imbedded in it, to 
form the picture, This or frame is gradually filled 
with a strong and durable kind of cement or mastic, 
on the ap Ra of which we shall not here enlarge, 
both from the general attention now paid to substances 
of that nature, and because different artists compound 
them after a different fashion. As the frame is filled, 
the picture is delineated on the cement the same way 
as painting in fresco; and the fragments of enamel be- 
ing selected for a small portion of it at a time, are 
successively beat into the cement with a small flat 
wooden mallet, until the top of the whole are level, or 
nearly so. When the artist observes that the fragments 
80 arranged are not suitable to his taste and expecta- 
tions, he removes them, or substitutes others, which is 
easily done before the cement hardens, but subsequent- 

MOSATC. 

ceive the cement and materials of the 
After the whole picture is Redorates yg nso yA 

given to it with putty ‘and.oil 
these operations, any crevices betrayed at the joints are 
filled with pounded marble or enamel mixed with wax, 
which penetrates by passing a hot iron ever them. The 
kind of polish, however, is regulated by the position 
and use proposed for the Mosaic, and of late it is not 

o Ainale have anid shia opiped we have sai cubes or parallelopipeds 
are employed, the figures are not invariably , 
because curves are sometimes required ; and from the 
ductility of glass, the portions forming a rose, for ex- 
ample, aré curvilinear. ‘ ; 
Large corapositions in Mosaic are tedious, requiring 

several years to execute ; and the grinding and polish- 
ing of the surface of a picture, are y laborious. 
But it is not nece that the whole parts should be 
the work of one individual, as equal skill throughout 
is scarcely ever indispensible, bot y 
tions are of a uniform description, 
may be less {artificially . The qualities of 
Mosaic are various, often being rudely designed, 
and coarsely executed. Sometimes so little attention 
is paid to the intimate union of the cubes, that the ces 
ment rises between them to form part of the surface, 
and in general it cannot bear narrow inspection. The 
most skilful artists, however, have produced works 30 
delicate, as to be com to the finest painting. 

From this ge description; the substance and 
structure of Mosaic will be easily understood. It may 
be carried to an unlimited extent ; and in fact spacious 
pavements, the incrustation of walls, the ornamenting 
of cupolas, and lining of arches, appear in it in various 
countries. Italy, always the seat of the arts, engrosses 
almost the whole mosaic manufacture of Europe. In 
Rome there is a establishment belonging to the 
Pope, where this kind of painting is conducted ona 
great scale. The different materials are arranged in 
numerous apartments, from which they are removed 
by the artists as having occasion for them. Besides 
this establishment, there are many artists in Rome oc- 
cupied in smaller works, such as pictures, full length 
figures, whose dimensions do not exceed two or three 
inches ; birds, insects, and baskets of flowers, all in 

miniature, of exquisite execution, The nrosaics for 
sonal ornaments and toys are innumerable, and 
are now common in mee mage most celebrated 
modern mosaic picture just pane eg at 
Milan, after Leonardi de Vinci's painting of the last 

supper, p ina sed convent of that city. 

This great work is about 24 fect in length, by 12 in 
breadth, imbedded on 12 slabs of marble obtained from 



Mosaic. the Lago i Tt is the 
ot end ah art ot tes Bena school, 

: men Ww 

MOSAIC. 
uction of Rafaeli, 
whom ei: 

B , his expulsion is said to have thrown it 
ke the hand of the artist, from whom it was pur. 
chased by the present emperor of Austria. 

Mosaic appears to greatest advantage at some dis- 
tance ; nor can it be « in general to the deli- 

ing. Bat its 
durability, 

the influence of damp, and the attack of 
insects ; its not suffering from re to the sun ; in 

permanence of colour, and requiring no 
particular light for embellishment. Yet all these pro- 
perties are so far counterbalanced by the weight of the 
materials, tediousness and expence of execution, toge- 
ther with other obstacles, as will 
competing, in most countries, wi inting. 
Analogous to Mosaic is the pi: aber ob Floren- 

tine work, which consists of the union of irregular por- 
tions of hard stones containing the lation of co~ 
fours in each, instead of obtaining that gradation by 
the union of multiplied fragments. Some fine speci- 
‘mens of this are preserved at Florence, such as a slum- 
bering Cupid go a lion. 
Theartof i otog be high posta 

probably oats i “ is not obvious, 
Hoimever a some have aanet teil; that it was ne tothe 
Jews, although nation was ainted with singular 
pavements; for the Socom relates Whit when the Queen 
of Sheba visited Solomon, she was received in a hall 
where she mistook the pavement for water, and bared her 

ent Mosaic from 

limbs; on which Solomon aid, “ The floor is solid: it is 
made: .” Likewise amidst the wonders beheld by 

» in + Revelation, was “a sea of glass like unto 
acquainted with 

r in the palace of Ahasuerus was “ a pave- 
ment of red, and blue, and black marble,” Esther, chap. 

muc 

satisfactory evidence ; and it must be admitted that 
there is considerable uncertainty as to the precise coun- 

‘by the ancients. Thus it is that the 
floors of the Greeks gave way to mosaic; and 

y observes, that Lithostrata acceptavere jam sub Sylla 
parvulis certe crustis, extat “ in Fortune 

délubro Praeneste fecit. Pulsa deinde ex humo pavimenta 
in Cameras transiere ¢ vitro, lib. xxxvi. cap. 60, 64. Athe- 
naeus speaks of the rich pavements in the palace of De- 
metrius Phalereus, sehen § ioe at ra of 

is said, by the same author, to have an 
reat Sabercanernetea. in which the,tesselated 
pavements of the cabins the whole fable 
of the Iliad, lib. v. § 42. betel Pace - to 

other nations as well as to the w our 
i with it is it by i ae afterward, 

designs real mosaic very distinctly, ithostrata par. 
wali oritstie ac Jessel jon ctos in varios colores—De Ori- 
gin. lib. xv. cap. 8. “Pavimentum sectile was composed 
of large of marble; seclum we of 

a) ate re pieces 3 tesselatum, or tum, 

othe a lessera, a die constituted mal mosaic of 
small cibes of glass or marble; and the pavimentum 
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vermiculatum, comeing of the 
only from its peculiar figure. Learned foreigners re- 
mark, that it is only in Britain that the correct desig~ 
nation of mosaic is preserved in tesselated pavement. 
The art of colouring glass practised in the age of Au. 
gustus, greatly promoted the use of mosaic; it became 
so common that at length Seneca, reproaching the lux- 
ury of his cotemporaries, complains, that theyrseemed 
unwilling to ead unless upon precious stones. Eo deli- 
ciarum pervenimus ut nisi gemmas calcare nolimus, Ep.86. 

From the Romans it spread into their provinces, and 
as they had the sovereignty of Europe, there are few 
countries where relics of Mosaic are not now discover- 
ed. Justinian also decorated the church of St. Sophia, 
in Constantinople, during the sixth century, with works 
of the same kind, which are partly doublets or pieces 
of glass united horizontally with a coloured foil inter- 
posed, as may be seen at this day. Some of the earliest 
popes decorated the churches Lg with Mosaic, but 
the art declining there from the fifth or sixth century, 
is believed to have been almost totally lost, until An- 
drea Taffi learned it from a Greek artist Apollonius, 
who was employed on the church of St. Mark at Venice, 
in the thirteenth century. This is to be viewed asthe 
source of the modern Mosaic, which, as we have observe 
ed, has attained an infinitely greater perfection-in some 
respects than that of the ancients, and has been carried 
toa great extent. The names of few of the ancient 
artists have come down to us, but among others those 
of Dioscorides a Samian, and Archimedes a Syracusan, 
are preserved. Many of the moderns are celebrated, 
from Giotto in the fourteenth century down to Tucca 
in the sixteenth ; Mancini, Calandra, Lafranc, in the 
seventeenth ; Cristofori, Brughi, Calendrelli, Camucci, 
and many more in the eighteenth and nineteenth. ,. 
* The price of Mosaic depends on the quality and ex- 
tent of the work, in which there is as great a difference 
asin any paintings. Pictures of Jarge size havercost 
L.5000, L.6000 or more. Small personal ornaments or 
toys can be obtained for a few shillings. There are 
masters in Mosaic as well as in Painting. 3 

The greater Mosaic works of the ancients probably 
were devoted to their halls and baths, while that of the 
moderns is employed.in churehes. None of the for- 
mer are found entire, or with the rarest exceptions, 
but portions are frequently disclosed in the course of 
excavation, which enable us to judge sufficietitly of the 
extent, design, and execution of them, Some persons 
erroneously suppose that the colour of stones and marble 
is permanent, bat it fades in both, almost without ex- 
ception, on long continued \ Gs ut in the air, ne 

One of the finest ancient Mosaic pavements extant; Mosaic at 
Spain in the Seville. was discovered at a vil near Seville in 

year 1799, at the depth. of three feet and a half from 
the surface, from a brief description of which the na- 
ture of others may be com ded. It extends above 
40 feet in length, by nearly 30in breadth, and contains 
a representation of the circus a in a parallelogram 
in the centre, three sides of which are pproundes Px 
circular compartments, containing po its e Mus 
ses, dstulehaeesil with the figures of animals, and.some 
imaginary subjects. In the race course are seen a cha~ 
riot overturned, the charioteer thrown out of’ his seat, 
horsemen dismounted, fractious’ steeds, and broken, 
harness. The charioteer, having been injured by. his 
fall, is supported by two, men belonging toa different 
faction or party, a3 may be ascertained by their cos. 
tume, which, in all the figures, is well represented ; the 
horses are of a deep brown colour ; they have a cut 
tail like our modern fashion, and are apparently, full of 

42 

same, received thatname Mosaic. 
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Mosaic. spirit. Various persons interested in the games appear 
“~~ in other portions of the eourse, and beyond it ; but part 

Mosaic at 
Lyons. 

of the whole pavement has been destroyed, by the waste 
of time and the injury of the workmen by whom it was 
discovered. .A double row of circular compartments 
bound the sides of the course, some of which are very 
entire. Each is about three feet and a half in diameter, 
ornamented by a broad circular border as a frame. The 
whole plan is finished by an exterior border highly em- 
bellished. ..Nine of these compartments are occupied 
by busts e nine muses arranged after the manner 
rescribed by Hesiod, and in the order of’ the books of 
erodotus, but alternately, so that a compartment con- 

taining a mask, or an animal or some other subject, is 
always interposed between two, The name of each muse 
is inscribed in her respective compartment, and several 
have their respective attributes, concerning which, an- 
tiquaries have been frequently at variance, nor is it pro- , 
bable that the ancients themselves absolutely coincided 
on the subject. Calliope has a book, Polhymnia.alyre, 
those of Erato and Terpsichore are not equally obvious. 
The countenance of the muses is. handsome, deep 
brown, as if belonging to a southern climate, with re- 
gular features, and fine large animated eyes. All have 
darker or lighter auburn hair, artificially disposed after 
different fashions, and some have ornaments on the 
head. They have for the most part a cloth thrown 
oyer an under garment, the latter appearing in Urania 
to be a robe. 

The other com ents are occupied by a cen- 
taur, the genius of the circus games ; children in diffe- 
rent-coloured tunics, representing the seasons ; and ani- 
mals either ‘finished or outlined. The floor also be- 
tween the different compartments exhibit various birds, 
fruits, and flowers. Great diversity of colour is seen in 
this mosaic, without that delicate and regular degrada- 
tion, however, which is employed by the moderns ; but 
we are compelled to refer the reader to the splendid 
work of M. Tatorde on the Mosaics of Italica, for fur- 
ther illustrations of this composition. The pavement is 
supposed to have belonged to the hall of the baths of 
a palace or city of that name, which was founded 208 
years before Christ, and that it was constructed ante. 
rior to the reign of Domitian. 

Tn the year 1806, a fine mosaic pavement, of lesser 
dimensions, but relative to the same subject, was dis- 
covered at Lyons, which M. Artaud ascribes to the 
first cently of the Christian era. It is composed of 
small marble cubes, sometimes interspersed with pastes 
of different colours ; and extends fifteen feet and a half 
in length, by nine and a half in breadth, exclusive of 
an ornamental border. The whole details of the games 
of the cireus are represented here, from which it ap- 
pears that no less than eight chariots started at a time, 
some of which are broken, and the horses and chariot- 
eers have fallen, as in the mosaic of Italica ; for it was a 
point of address among the ancients to overthrow their 
competitors in the course. Some of their horses are 
white, grey, or pale bay ; their figures are elegant and 
animated, and they exhibit “a cut, set tail, after the 
English fashion.” “A number of persons, in their pe- 
culiar costume, seem to have a share in the games; 
and in general those presiding are clothed in blue, 
which M. Artaud conjectures to have been the national 
colour of the Gauls. From this and the preceding 
mosaic of Italica, several passages of the classical au- 
thors are illustrated, which have hitherto embarrass- 
ed antiquaries, Artaud, Description d’un Mosaique. 

The ordinary subjects seem to have been the Cireen- 
sian games, theatrical scenes, marine deities, tritons, 
and nereids, all as requiring a-large space, and adapted 
to the situation. Nothing has been more celebrated, 
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on another scale, than three pigeons washing them 
selves, and a fourth drinking 5 the vessel, compos- 
ed of marble fr nts, not exceeding a line square, 
and adjusted with admirable precision. Many of the 
ancient mosaic works, we have seen, were devoted to 
the embellishment of halls and baths, and exhibited 
lively representat‘ons ; but with the decay of the Ro. 
man empire, they were employed in the decoration of 
churches, and their subjects altered to those of a grave 
character. On the roof of the baptistery of the church 
of St. John at Ravenna, the baptism of Jesus Christ 
is represented in mosaic ascribed to the fifth century. 
The ceremony is performed partly by sprinkling, and 
partly by immersion. <A circular compartment in the 
centre is occupied by Christ standing upright in the 
river, and John holding a long misshapen cross in one 
hand, pours water from a shell, or some vessel on his 
head, with the other, while a dove descends above 
the former, It likewise contains a human figure in- 
scribed Jordann, rising out of the water, which is. 
probably a personification of the sacred river. This com- 
partment is environed by full length fi of the 
twelve apostles, and the whole is surrounded by a bor- 
der, consisting of pulpits, altars, and other subjects, 

The church of St. Peter’s at Rome contains the most 
extensive collection of modern mosaics extant, whether 
in decorating the cupolas, tombs, or altars...There are 
many pictures of large size, after the paintings of RB 
phael, Guido, Carlo Maratti, Guercino, and o' her great 
masters, representing either portions of scriptural his 
tory, the miracles of later saints, or, events of their 
lives. It is here that, the works of eRe ie 
ists being accumulated, we are enabled to judge of 
their respective talents, Independent of these, many 
ancient mosaics are to be seen in other churches, . 
in the various museums of that city. = 

(CSR 

With respect to the mosaics which. en. Cli 
vered at different times in Britain, which was so 

ll be fo a Roman province, sa nforr w r 
in the Archaologia, and Monumenta Velusta, another 
work published by the London Society of Antiquaries, 
and the works of Mr. Lysons; and for an account. of 
mosaics in general, the treatises. of Ciampini and Fu- 
rielti may be consulted. See also Cadell’s Travels in 
Carniola and Italy, vol. i. p.517, Vol. ii, p. 202. and 
the Edinburgh Philosophical Journal, vol. ii, p. 348, 
and vol, iii, p. 419, A very splendid work un mosaics, 
is now publishing by M. Artaud of Lyons. (¢) — 
MOSAMBIQUE, or Mozamaico, an island on the 

east coast of Africa, and the capital of the Portuguese 
settlements in that quarter. - This island, which resem. 
bles a crescent, with the hollow part towards the sea, 
measures about two miles and a half in length, and a 
uarter of a mile in breadth, It is situated in 15° 10’ 

5. latitude, and 41° E. longitude, in the mouth o: a bay 
nearly three miles in circuit, which furnishes a safe 
and convenient haven for shipping. On the north ex- 
tremity of the island, is a strong fort of an octagonal 
form, furnished with six bastions, and containing 80 
pieces of Cannon, besides a large howitzer, capable of 
casting stones of 100 Ibs. weight. . The situation is well 
chosen, and more than thirty of the guns bear upon the: 
entrance into the harbour. In 1608, it resisted a vigo- 
rous attack of the Dutch, who landed in considerable 
force upon the island; and after three weeks of una- 
vailing exertion to reduce the place, were compelled to 
reimbark with Joss. ‘The anchorage is on the north- 
west side of the island, on a flat level sand, well pro- 
tected trom the sea, and within a musket-shot of the 
shore, where there is a very commodious landing-place, 
with steps on either side of a pier, which extends a con- 
siderable way into the sea. Immediately opposite to 

bique. 
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MOSAMBIQUE. 
anchorage, lies the town of Mosambique, occupy- 

ing the central part of the island, and erie ls A ine e 
of its buildings and inhabitants, a strange 

mixture of Indian, Arabian, and E an costume, 
sandy, and tolerably fertile, 

1s the manioca root, 
slaves. A great part of the land still remains unculti- 

but numerous herds of cattle, and vast droves 

a 4 
i 3 fish or remora, which is said to be 

turtles in the following manner : 
to the boat with a line, it invariably 
and fixes itself by its sucker to the first 

ql 5 
if lH t tH j 

y ; and its 
so much increased by the mode of liv- FER i 

2 i : = > : | : 
SE Ba ee the With the ex nae 

the governor and his >t iter part 
‘oropean settlers are culprits who have been sentenced 

ishment, The native planters, descended from 
settlers, have, in consequence of their dealing 

‘es, become vicious, indolent, and careless of im- 
proving their i i 

are engaged in a seafaring life, ian an 
artizans. “The remainder of the inhabitants is com- 

Fess e2€. 

composes 
one half, and ‘the two other mag el sovbogge: ioe 
each. The E Portuguese ves, are ge- 

or little respectability and debeathed 
t of both consists in 

oe vs ogare -proqaoted ining wealth, The regu- 
salaries of all the public functionaries are so utterly 

inadequate for their support, that they are too much 
tempted to tolerate various abuses, such as selling the 
inferior offices of command, reducing the effective force 
of the settlement, and sharing in the isites which 
arise fromm the nefarious trade in slaves. “This trade used 
formerly to supply the Cape of Good Hope, the Isle of 
France, and Batavia, with almost the whole of their 
slaves ; besides sending a considerable number to the 
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East and West Indies. Great part of this traffic is cut Mosam- 
off by the abolition of the trade on the part of Great 
Britain ; but still the settlement supplies the Brazil 
coast and Spanish colonies with above 4000 of these 
unfortunate creatures every year. They are bought at 
the rate of four or five pounds a head; and it is reckon 
ed a lucky yovage, if, out of a cargo of 300 or 400, 
only 60 die in e to South America, To the 
Portu colonies in India, they send annually four 
or five vessels loaded with gold, ivory, and slaves, which 
bring back in return cottons, teas, and other kinds of 

bique. 

eastern uce. All exports are exempted from duty, 
except slaves, which pay at the rate of 16) crusades 
each. Imports, after all charges are included, pay Trade, 
about 25 per cent., except specie, which pays 23, of 
which one per cent. goes to the revenue, and the rest 
to the , ace The most suitable articles for the mar- 
ket of Mosambique are iron bars, and hoops, lead, pow 
der, shot, cutlery, stationery, prints, and framed pic- 
tures, some articles of household furniture, cotton for 
sofas, silk and cotton stockings, shoes and boots, waist- 
coat pieces, light plain muslins, blue cloth, a few tele- 
scopes, salt butter, hams, and cheese, and a little of 
most articles of luxury in use among the Portuguese. 
Most of the goods for exportation bear a high price ; 
but vessels may be popee with provisions, censisting 
of bullocks, goats, and gu 
A considerable number of an Arabian breed of asses is 
also reared at Mosambique for exportation, which are 

ly sent to the Brazils as presents, but which 
etch a high price when sold. The articles exchanged 
with the Africans for their gold, ivory, and slaves, are 
chiefly salt, shells, beads, tobacco, coloured handker~ 
chiefs, and coarse cloths from Surat. _ 

It is a peculiar custom in the colony, that ev: 
‘son who can command a decent dress may visit the go- 
vernor’s house in the evening, which many take care 
to do, chiefly for the sake of” obtaining a cup of tea; 
and, whenever the governor removes to his country 
seat, it is esteemed a proper mark of respect to follow 
him, and make similar visits of ceremony. The wives 
of the planters (of whom few are seen in public) are 

thin and sallow in their complexion, negli- 
gent in the care of their persons, except on great occa- 
sions, and resembling those of the Cape in their taste 
for smoking tobacco, and the custom of going without . 
stockings. The food of these planters is in the 
extreme, consisting of great masses of boiled meats, 
chiefly pork and beef in the midst of vegetables ; with 
quantities of oil, not remarkable for its purity, in most 
of their dishes, ; 

inea-fowls, at a moderate rate. . 

pers, 

The natives who occupy the country behind Mosam- Native 
bique, are the Makooa or Makooana, comprising a tribes. 

northward as far number of powerful tribes, extendi 
of the Zambezi ; as Melinda ; southward, to the m 

and in a southwest direction, almost to the neighbour. . 
hood of the Caffres, They are-an athletic and ugly 
race of le, uf the most ferocious aspect, and sa- 
vage disposition. They are fond of tattooing their 
skins, and draw a wake down the forehead along the 
nose to the chin, which is crossed in a direct angle by 
pomsrebeced Nichi dt." so as to shade Fics 
a ce of being sewed t er in four S 
al their’ caer bas pela gi he bt cee cae 
pod petepae Prag of $ per or on 
a hole in the gristle enose, Their ‘pro= 
trudes in a remarkable degree ; wid ee thet c. 
sider as so principal a point of beauty, that they en. 
deavour to make it still longer, by introducing into the 
centre a small circular piece of ivory, wood, or iron. 
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They dress their hair in a very fantastic manner, some 
shaving one side of the head, others both sides, leay- 
ing a kind of crest from the front to the nape of the 
neck ; while a few of them wear simply a knot of hair 
on their foreheads. Their females resemble greatly 
the Hottentot women in the curvature of the spine, 
and protrusion of the hinder parts; and, when past 
the prime of life, are said to present the most disagree- 
able objects that can be conceived. They are fond of 
music and dancing; but their tunes and motions are 
unvaried and monotonous. ‘Their favourite instrument 
is called Ambira, which is formed by a number of thin 
bars of iron, of different lengths, highly tempered, and 
set in a row on a hollow case of weed! about four in- 
ches square, and closed on three sides. It is played 

m with a piece of quill; and its notes, though sim- 
are sufficiently harmonious, sounding to the ear, 

when skilfully managed, like the changes upon bells. 
They are armed with spears, darts, and poisoned ar- 
rows; and possess also a considerable number of mus- 
kets, which they procure from the Arabs in the north- 
ern districts, and sometimes even from the Portuguese 
dealers. They are formidable enemies to the settle- 
ment ; and have been rendered desperate in their hos- 
tilities by the nefarious practices of the traders who 
have gone among them to purchase slaves. But not- 
withstanding this natural ferocity, they are very docile 
and serviceable as slaves ; and when partially admitted 
to freedom, by being enrolled as soldiers, they become 
both expert and faithful in the service. A few tribes 
on the coast, who speak the same language as the Ma- 
kooa, and probably belonged originally to the same 
stock, had fallen under ‘the jurisdiction of the Arab 
settlers ; and, when these last were conquered by the 
Portuguese, became bound to pay tribute, and render 
military service. Their Sheiks are appointed by the 
governor of Mosambique ; and some of them are so 
powerful as to be able to bring into the field from two 
to four thousand men; but as they seldom act in uni- 
son, little reliance can be placed on their assistance. 

This coast had been known to the Arabs, and its 
ports frequented by their traders, for centuries before 
its discovery Ad uropeans ; and all the information 
possessed by the latter on the subject, was chiefly 
drawn from the vague accounts of Ptolemy, and the 
Periplus of the Erythrean sea. It was first discovered 
by the Portuguese in the 1497, who found the whole 
of the coast in the possession of the Arabs; but the 
fame of its gold mines, and the convenience of its ports, 
as resting places for the Indian trade, led them to at- 
tempt the expulsion of the original settlers. This was 
easily accomplished by their superiority in arms ; and, 
in 1508, they had conquered Quiloa, gained a footing 
in Sofala, and built the fort which still stands on the 
island of Mosambique. They gradually encroached 
on the Mohammedan possessions in the river Zambezi ; 

u 

pre, 

* and, about the year 1569, they completely cleared that 
part of the river of the Arabs, by putting the whole 
of them to death. In the attempts of the Portuguese 
to reach the gold mines of the interior, they were not 
very scrupulous as to the means which they employed ; 
and have furnished, in the history of the East, a pa- 
rallel to the atrocities of their Spanish neighbours in 
the West. But theirs was a harden task ; and the na- 
tives of Africa maintained a nobler struggle for the in- 
dependence of their. country, than the feebler South 
American race. Though compelled to abandon their 
fields and habitations to the rapacious invaders, they 
embraced every opportunity of harassing the enemy 
in their progress, or of taking them by surprise in their 
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settlements. The most celebrated of these 

been purposely appointed 
bique. They penetrated the country of Monomotapa, 
and burnt its capital ; but, after losing a great number 
of men, they were obliged to retreat with no other 
fruit of their victories, than permission to a through 
the territories of Monomotapa, upon condition of pay~ 
ing an annual tribute of 200 pieces of cloth. Another 
pag: was soon after made through the country of 
the Mongas, or Monjou ; and, after a hard fought bate 
tle with the natives, the armament passed the forest of 
Lupata, and then, marching eastward along the line of 
the Zambezi, made every exertion to _r the silver 
mines of Chieova ; but all their researches proved fruit« 
less ; and a detachment, whieh had been left behind to 
pers the object, was cut off by an ambuscade. 
ince this event, the Portuguese have contented them- 

selves with acting on the defensive, occupying the coast, 
along the line of the river Zambezi, and maintaining their 
influence in the tga’ by exciting the native powers 
against one another. Even in these limited views, they 
had many hard contests with the natives, and particular- 
ly in 1589 and 1592, they were attacked on the northern 
bank of the last mentioned river, by a wandering and 
ferocious tribe named Muzimbaj, who afterwards pass~ 
ed eastwards, and are conjectured to have belonged to 
the tribes of Galla, who penetrated to the frontiers of 
Abyssinia. The Portuguese were not more successful 
in attempts to convert the natives to the Catholic faith ; 
and, though one of their most zealous missionaries, 
Gonzalvo 3 Sylva, gained access to the court of the 
Prince of Monomotapa, and made a favourable impres< 
sion on his mind, the Mahommedan traders afterwards 
acquired the ascendancy, and effected the destruction of 
the Portuguese teachers, Most of their other converts, 
as has too often been the case in catholic missions, were 
merely nominal, and little benefited by the appellation 
of Christians. The value of this colony te Portugal | 
has always been greatly overrated, but was. proba’ rd 
grontee in former times than it can be at present. It 
urnished large supplies of gold and ivory, and enrich« 
ed at least a number of private individuals, whose 
wealth ultimately proved beneficial to the state, It af- 
forded in the earlier voyages to the east an important 
resting place, and supplied most of the Portuguese co« 
lonies with slaves. Its trade and importance haye na- 
turally declined with. that of the mother country, and 
especially with the loss of her eastern possessions ; but. 
the impolitic manner in which it has for a long time. 
been governed, has farther reduced it to a state of 
weakness and insignificance which can scarcely with« 
stand the attacks of the surrounding savages. During 
the war with France, and before the capture of the 
Mauritius by the British, it suffered . greatly from the 
French privateers, and has recently been ex to 
serious depredations from the tribe of pirates called Ma- 
rati, who occupy the north-east point of Madadascar. 
See Purchas’s Pilgrim ; Salt’s Voyage to Abyssinia ; and 
Histoire det Ethiopie Orient. par C. R. Jean des Santes. 

@-oscow, formerly the metropolis of the Russian 
empire, is situated in East Long. 37° 38’, and North 
Lat. 55° 45’ 45". It was founded by George, son of 
Volodimir Monomaka, who ascended the Russian throne, 
in 1154; but it was Daniel, the son of Alexander 
Neuski, who, by making it his residence as Duke of 
Muscovy, laid the foundation of its future greatness, 
and, in 1304, made it the capital of the Russian domi« 

Littcne Momus 

was undertaken at the command of Sebastian I. in _ biauey 
1570, and conducted by Francis Baretto, who had Moses 

vernor-general of Mosam=. ~~ “~~ 
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nions. ve we hedleatiacatie Steere pera beec glad sabi arta, he Scatter Ye ae "gtd agen 
short soon came again into the possession of bringing along with it its own little attendant village 
pms tees ay It was frequently occupied by the Tar~ of teeteeed ” 

during the 14th and 1 centuries ; but they Moscow contains five distinct divisions or towns, tars, 2 

were expelled by Joan Vassilieviteh I. who ren- each surrounded by its own wall, viz. the Kremlin, or 
dered Moscow the principal city of the empire. It fortress; the Kataigorod, or Tartar town ; the Bielgo« 
continued the metropolis of Russia, the rod, or White town; the Semlianogorod, or Circular 

seal t town; and the Slabode, or Suburbs, The two first 
- it are situated on a central eminence, and are placed side 

, most city in the by side; but around them lies the third town in a 
empire, and the residence of those nobles who did not circle, which ‘is in like manner surrounded by the - 
prem ser pee and delighted to exhibit their an- fourth ; and that again by the fifth, marking, by their 
cient grandeur. It stands in the midst of a fer- several lines of circumvallation, the growth of the place 
tile plain, watered by the river Moskwa, which flows im successive eras, 1. The Kremlin, which is of a tri+ 
round the — part of the city. It is abouttwenty- angular form, and about two miles in circumference, 
six miles in circumference, and covers twelve times contains the citadel, with several churches and magni« 
pan a he eta not contain, how-  ficent houses ; and particularly the palace of the Czars, 

300,000 i , of whom about 50,000 a building in the Hindoo Je, above 200 years old, 
are retainers and domestics of the nobles, who make and one of the most gorgeous pieces of architecture in 
their residence in the town only during the winter sea- the city. This part of the town presents an assem- 

Its , from a little distance, is very sin- blage of bright gay colours and gaudy ornaments ; the 
gular and , presenting a numerous assemblage cupolas and roofs being gilt, or stained with green and 
of spires glittering with gold, amidst burnished domes, red ; the walls and towers covered with glazed tiles of 
on blue, white, and yellow, or paintings of the Scripture 

wetter se ones ane te Rete Me history ; a mel: in short on every side of ** peers 
i is enclosure, shaped domes, Tartar battlements, gothic tracery, 

seems to have di y nothing is seen Grecian columns, the star, the crescent, and the cross.” 
but a wide scattered suburb, composed of ‘huts, gar- 2%. The Kataigorod, larger than the Kremlin, contains 

i brick-walls, churches, oe Fee pa- the University, the printing- house, several public build- 
i might ings, the tradesmen’s shops, and the only street in Mos« 

imagine,” says Dr. Clarke, “ all the states of Europe cow in which the houses stand close to each other. 3. 
: sent a building, by way of representative, The Bielgorod; and 4, the Semlianogorod, exhibit a 

to Moscow ; and under this impression, the eye is pre- strange mixture of churches, convents, palaces, brick 
poner mip erg tte countries, ing con- and wooden houses, and even mean hovels like the cot- 

i from beyond the Arctic; tages of the | ; and the, 5, Slabode, is a vast irs 
Poem ee opie from Sweden and Denmark, not lar circle, surrounding all the other parts, and con- 

i painted walls from i “2 kinds of aan, “ho corn fields, pasture 
grounds, and some small lakes, which give rise to the 

temples from Bucharia ; pagodas, pavilions, and viran- river Neglina. The churches in Moscow are very nu- Churches. 
; in ; dungeons, pri- merous; and, including chapels, are not less than 1000. 

ee aathinda) abeneeat rance ; architectural Many of them built of brick, are stuccoed or white- 
ruins from j terraces and trellises from Naples; washed ; but the greater are constructed of wood, 
and warehouses from Wapping.” The general aspect which is painted of a colour. The most ancient 
of the buildings is a mixture of gothic and modern E : : § 4 : r8 B : z J a 3 = 

palaces, instead of a si struc- isndilly arnadaeited with crosses, entwined with chains 
i iss or wires. In the Seen eee churches, ee 

usually four square pillars s the cupola ; 
pre Welles al alle ee ohana wh aerbtn 
of enormous figures, and of rude execution. Over 
door of each church is the it of the saint to whom 
it is dedicated, to whom the common people pay re- 

as they pass by, taking off their hats and crossing 
Ives, or sometimes by repeatedly touching the 
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detached from the church ; and are rung by a rope 

fo gee rome on . Nor are the dif- aa om ne pe Some of these bells are of extraors 
edifices with any kind of uniformity ; size, yield the most solemn tones. One of 

i i em in the belfry of St. Juan, is above 40 feet in cir- 
one story stand ce, and more than 57 tons in wei « When 

i “In a word,” says Mr. it sounds,” says Dr. Clarke, “ a deep hollow murs 
parts of this vast city have the look of'a mur vibrates all over Moscow, like the fullest and 

sequestered desert, other quarters of a populous town ; lowest tones of a vast organ, or the rolling of distant 
a ible village, others of a great capi- thunder.” But the great bell of Moscow, the largest ever 
Or,” as Prince de Ligne has described it, founded, is in a pit in the midst of the nlin, 

, where it was originally cast. It never was suspended ; 
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and in consequence of water having been thrown in to 
extinguish a fire in the building erected over it, a large 
fracture was made in the bell. It has a white shining 
appearance, and is said to contain a very large propor- 
tion of gold and silver. The size of the base cannot 
be ascertained, as it is partly buried in the earth ; but 
the circumference, within two feet of the lower extre-« 
mity, is sixty-seven feet four inches ; and the perpen-~ 
dicular height from the top twenty-one feet four inches 
and a half. In the stoutest part, about seven feet above 
the lip of the bell, where it should have received the 
blow of the hammer, it is above twenty-three inches 
thick ; and the weight of the whole is computed to be 
443.772 lbs. which, at three shillings a pound, amounts 
in value to L.66,565, 16s. 

Another wonder of the Kremlin, is the great gun, 
which admits of a man ‘sitting upright .in its mouth, 
and is about 184 feet in length, and 10 inches thick at 
the lip. It is never used, and serves merely for os- 
tentation ; but it is surrounded with artillery of extra- 
ordinary length. One of the principal structures and 
public institutions of Moscow, is the Foundling Hos- 
pital, an immense quadrangular pile of building, capa- 
ble of containing 8000 children, who are suitably in« 

MOSCOW. 
with pleasure. 

and women, who may often be seen naked before: 
these places of resort, talking Youve without any 
sense of shame. The citizens are fond of promenades, 
which, particularly during Easter, take every 
morning and evening; and in which, besides the no< 
bles‘in their carriages and on horseback, are seen the 
merchants’ wives on donkies in their. richest dresses, 
the peasantry shouting and singing, the gypsies danc~ 
ing, piping, clapping of hands, and various kinds of 
revelry. Another favourite resort is the market on 
Sunday mornings, in a spacious area near the Krem~ 
lin, where people of every description assemble to pur- 
chase dogs, singing-birds, peacocks, poultry, fire-arms, 
curious pigeons, &c. Dogs and birds are the princi« 
pal articles, and particularly the pigeons, in which the 
nobles of Moscow take great delight, and which are 
trained by the feeders to fly and return at command. 
The morals of this great city are extremely relaxed 3 Morats, 
and it isno uncommon thing for a number of hired 
prostitutes to be kept openly in the inns for the use of 
the guests. ; 

One of the most general luxuries, is Moscow; 
that of the bath, which is taken in public both by men “"-y™ 

Hitherto we have spoken of Moscow, as it existed, Destruc- 
structed according to the occupation which they are previous to its occupation by the French army under tion of 
desirous to follow, and who receive, at. the age of 20 Buonaparte in 1812; but, by the conflagrations to. Moscow- 

Shops and number of free subjects in the empire. All the shops guards, Preparations were made, by Buonaparte’s 
matkets. of Moscow are collected together in one spot, in the orders, to blow up the Kremlin; but, excepting one 

division of Kalaigorod, where the whole retail com- of the towers, and the church ot St. Nicolas, the greater 
merce of the city is carried on, and where there is the part of it was preserved by the exertions of the Rus- 
appearance of a perpetual fair, Every trade has its sians. By official. returns before the conflagrations, 
separate department ; but the shops which sell fur and the wooden heuses amounted to 6591, and those of 
skins, occupy the greatest number of streets. There stone or brick to 2567. When the French evacuated 
is a market held in a large open space, in one of the the town, there remained of the former only 2100, and 
suburbs, where ready made houses of every variety of the latter 526. In the year 1814, there were re- 
are strewed upon the ground, and where a purchaser, fitted in wood 1480, and in stone or brick 1312. Dur. 
upon specifying the number of rooms which he re- ing the summer, wher the weather permitted the peo- 
quires, may have a dwelling removed, raised, and o¢- ple to bivouac in the streets amidst the ruined houses, 
cupied in the space of a week. The number of pic. about 170,000 inhabitants were collected; but the re- 
ture-dealers in Moseow is very great; and the houses sidence. of this number could. not ke counted upon 
of the nobles are filled with them; but they are al. during the winter. Its appearance at that period is 
most all copies made with the most exact imitation, thus described by an intelligent English traveller. 
and in general are valued according to the splendour “ It was from the road, as it passed under the turrets 
of the colouring, and fineness of finishing. The book- of the Petrousky palace, that we first beheld the my- 
sellers’ shops, also, are seldom provided with books of riads of domes and steeples that yet glittered among 
real literary reputation, but are rather stored with the the relics of Moscow ; and a short hour brought us to 
toys than the instruments of science. The splendour the, barriers. At our first entrance, few symptoms 

Equipages. of the equipages, and the number of horses attached were seen of a nature to correspond with the gloomy 
to them, gives an appearance of wealth and grandeur appearance which we had been led to expect; but, as 
far above the reality. There is hardly an individual we advanced, the quarters of the Slabode or Faux- 
above the rank of a plebeian, who ‘has not four horses bourg, where, wood had chiefly been used in building; 
to his carriage; the greater part have six; but the exhibited destruction in its fullest extent, for the most 
postilions are generally ragged boys, aud the coach. part, a campagne rasé; now and then the shell of a 
man a peasant in his sheep-skin, while the long traces house was seen standing in a blank space, and here 
of the horses are made of no better materials than and there a few bricks and stones yet remaining, pointed 
ropes. out the spot where a dwelling once had been. Movs 

‘In the metropolis of an empire composed of so many ing onwards, we crossed the avenues of the boule. 

different nations, rather united than: assimilated, the vards; the trees were in full leaf and beauty, seeming 

manners, dresses, amusements, languages, and occupa. to vary the view only to heighten its melancholy as- 
tions of the inhabitants, present to the eye of a stranger pect. Leaving this, we passed to the central parts of — 

“Amuse- the most wonderful variety. The amusements are of -the town, that were constructed with more durable 

ae the most childish description ; and the most respectas materials, exhibiting occasionally a richness and eles 

years, a sum of money, with various advantages for 
prosecuting their trade in any part of the empire. 
This institution, besides diminishing the practice of 
child-murder, (which is said to have been greatly pre- 
valent before its establishment) diffuses the know- 
ledge of the arts among the people, and increases the 

ble of the citizens, and even persons of rank, may be 

seen in public, whirling about in chairs, and screaming 

which it was devoted. both by the Russians and the 
French at their respective evacuations of the city, it 
was almost entirely destroyed, except some of the 
more distant parts of the Slabode, where the houses 
were thinly scattered, and a few streets in the division 
of Bielgorod, which had been occupied by the French 

gance of exterior, that must have equalled, if not surs 
passed, the architectural magnificence of the most 

i 
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fan even at this interval, as if unused to hear 
amidst the mouldering fragments that scattered the 

* visible.” See Coxe’s Travels in Russia; Clarke's 
Travels, vol. i.; and James's Travels, vol. ii. 

of the water. Being adopted by this he was 
instructed in all the learning of the i and 
poo en ptt ears of his life at the court of her 
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ed by Photius, Bi : = L : | iP F i j M ilocorus, 
and Alexander Polyhistor, as enumerated 

~ of Moses, are the first five books 

MOU 
the Hebrew language. But these are no more than 
mere conjectures ; and the only unquestionable writings 

of the Old Testament, 
y called the Pentateuch, and which are suppos- 

ed to have formed originally but one book, 
The Editio Princeps of = Pentateuch, was publish- 

ed with the Hebrew Bible, printed at Soncini, 1488 ; 
and the first translation into English, by William 
Tindale, was printed at Marlborow, in the land of 
Hesse, by Hans Luft, 1530, and at Hamburgh in the 
same ner q-) 

. MOTION. See Dynamics and Mecuanics. - 
MOULINS, a town of France, and the capital of the 

of the Allier, is situated in a fertile plain, 
on the right bank of the river which gives its name to. 
the Moulins is divided into the old and 
new town, and hastwo suburbs. The streets are in ge- 
neral broad and well paved, but the houses look ill, 
from being built of differently coloured bricks. The 
principal public - buildi are the Military School, 
the Chateau, the Tower of Jacquemarre, the Churches 
of Notre Dame, the Carmelites, and the Jacobins, the 
Caserne, and the Bridge. The Military School is a 
splendid building on the north side of the town, is two 
stories high, has 28 windows in the length of its front, 
and a noble Ionic portal. The chateau, of which a part 
only remains, is now a prison, The tower of Jacque- 
marre, from which there is a fine view of the town, of 
the beautiful gardens of the Bercy, and the surrounding 
country, is merely a tower for a clock on which the 
hours are struck by two men. The church of Notre 
Dame, which has never been finished, is handsome, 
with five butresses, but has suffered much during the 
Reyolution. Behind the altar is a fine representation 
of our Saviour’s sepulchre. The church of the Convent 
of St. Marie, situated beside the military school, has a 
neat portal, but is remarkable chiefly for the tomb of 
the celebrated Duke de Montmorency, who was he« 
headed in the reign of Louis XIII. It is a splendid 
specimen of sculpture in marble, by Covsto. The re« 
mains of the Duke and his Duchess are deposited in a 
noble of black marble, with a simple in- 
scription. Above the sare recumbent sta« 
tues of the Duke and Duchess. On the right hand is 
 astatue of Generosity, and on the left fine one of Her« 
cules. Above these, on each side of the marble co« 
lumns, are a statue of Mars with his , and of Reli- 
gion with her cross. The Chateau d’Eau, which sup« 
plies the town with water, is an elegant little baleines 
‘The collegium, which seems to have been a huge bui 
ing, isin ruins. The town is almost surrounded with 

Motion 

Il 
Mourzouk.* 

splendid promenade, flanked with fine poplars. Mous | a 

lins contains also a public library, public baths, and a 
small theatre. The principal article manufactured 
here is scissars, ‘The town has very little trade. Po- 

lation about 14,000, East Long. 3° 20’ 5”, and 
Vorth Lat. 46° 34° 4” 
MOUNTAINS. See Minera oey, in this volume, 

and Puysica, Grocrapny. 
MOURZOUK, tlie capital of the kingdom of Fez- 

zan, is situated in 274° of south latitude, and 154 of 
east longitude. It is the great market, and place of 
resort for various caravans from Cairo, Bengasi, Tri 
li, Gadames, Twat, and Soudan, and for the smaller 
t of African traders. Though Mr, Horneman 
senided in this place for several months, he has given 
no description of it as a city. Its inhabitants carry on 
no man and produce no other handicrafts but 
those of smiths and shoemakers. They are remarkable 

‘ 
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Mosart. chiefly for their drunkenness and lewdness. For an 

account ofthe country and people, see Fezzan. 
MOZART, Joun Curysosrom Woircane Tueo- ’ 

PHitus, a celebrated composer, was born at Salzburg, 
in Bavaria, on the 17th of January, 1756. From the 
earliest age he testified the strongest predilection for 
music, which induced his father, who was organist of the 
rince’s chapel, to discontinue the instruction of others, 

in order to devote hiinself to his tuition and that of a 
sister, about four years older. After learning the harp- 
sichord during a year, the flights of his genius were so 
rapid, that he exercised his own invention in original 
compositions at the age of only five, and attempted no- 
tation, which could be hardly decyphered. Being car- 
ried to Munich, along with his sister, both of them 
performed before an audience at Bavaria, and also in 
presence of the Emperor, Francis 1. at Vienna, with 
equal approbation. 

In 1763, Mozart publicly performed a concerto on 
the violin at Munich; and having exhibited his talents 
in different towns of Germany, he was carried to Paris, 
where he played the organ of the king’s chapel before 
the French court. An engraving of him, in which both 
his father and sister are introduced, was published in 
this city in 1764, describing him “ composer and mas- 
ter of music, aged seven years.’ Mozart next reached 
London, where he excited great admiration: And 
doubts being entertained whether his real age was not 
disguised under a juvenile appearance, Mr. Barrington 
obtained a certificate of his birth by means of the Ba- 
varian ambassador. It was~ proved by experiment, 
that he actually understood composition as a science; 
and at a concert given by himself and his sister, all the 
symphonies performed were his own. Precocious ¢hil~ 
dren have appeared in Britain, both before and since 
that period, as Dubourg and Clegg, performers on the 
violin, and Kruntzen on the harpsichord, of an earlier 
date ; and in later times, Pinto, Gattie, and Miss Tree- 
mearn, who at eight or nine years old, played a violin 
concerto in Covent Garden Theatre, in 1817. Mrs. 
Billington’s talents, also, were exhibited at the age of 
seven, and in her eleventh year she played a concerto 
composed by herself. Some of these had greater dif 
ficulties to execute ; but none, except Mozart, was born 
& musician, whose skill in the science was enlarging 
gradually until the last hour of his existence. The fa- 
mily returned to Salsburg in 1766. 

The two young musicians performed in the presence 
of the-Emperor Joseph II. at Vienna, in 1768, when 
Mozart was commanded by that sovereign to compose 
the music for a comic opera, which was approved, but 
never brought out. When only twelve years old, how- 
ever, he composed and directed the performance of a 
mass for the dedication of a church. He was aceus- 
tomed at this time, on receiving an air in company, 
to set parts to it withont retiring. 

Mozart next visited Italy, where he experienced the 
most flattering reception ; but the Neapolitans insisting 
that there was some hidden charm in a ring which he 
wore during his performance, he removed it to shew 
there was none. He was elected member of the Phil- 
harmonic society of Bologna, and received an’ order 
of knighthood from the Pope. A mass called the Mi- 
serere is performed at Rome, in the Sixtine chapel, 
twice during Passion Week, by choristers only, with 
an effect which no other band has been able to produce, 
insomuch that Leopold I, of Austria having obtained a 
copy from the Pope, he suspected a spurious composi- 

5. 
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tion had been imposed 

prohibited to give copies of it; Mozart, by an astonish. 
ing effort, committed the whole to memory ; he wrote 
it down at home, after the first performance, and on 
the second occasion carried it in his hat for correction. . 

Having previously undertaken to compose the mu- 
sic for a serious opera, to be produced at the carnival 
of Bologna, he wrote Mithridates in his fifteenth’ year, 
which was performed on twenty successive nights; and 
during four or five years, partly occupied in excursions 
throughout Italy and Germany, he engaged in several 
works at the desire of ‘illustrious pe! His pa- 
rents constantly accompanied ‘him in his travels, for he 
was so completely devoted to his art as to be regard 
less of all personal interests. 

In 1777, Mezart intended to establish himself at 
Paris, a plan from which he was diverted by his disap~ 
probation of the kind of music which was fashionable in 
that city. After returning to Salzburg in 1779, he re~. 
solved to fix his future residence in Vienna, where it. 
is affirmed that he became the pupil of Haydn. We. 
are doubtful of the fact, but this master held him in: 
high estimation; and it is known that a few years later 
he did not scruple to affirm that he was the greatest 
composer of the age. . { rs 

For a number of succeeding years, Mozart did little 
else than compose musi¢ with amazing reputation ; he 
was powerfully promoting that grand revolution which 
was substi energy, variety, and expression, for the 
languor and monotony which pervaded the works of most 
of his predecessors. His operas, symphonies, quar« 
tetts, songs, and dances, were all received with unex« 
ampled avidity. But the period when he became pas« 
sionately enamoured of Constantia Weber, a celebrated 
actress, was not the least brilliant of his compositions, 
for it is under such impressions that men’ are most ear= 
nest to distinguish themselves. Tenderness is the lead~ 
ing see duties his works, and he had now an op- 

rtunity of displaying all his science and feeling in 
a opera, called Zdomeneo, which, in the year. 1781, 
had been demanded: from him by the Elector of Bava- 
ria. Mozart was wont to esteem it the best of his, 
roductions, along with Don Juan, an opera of another 

beste The success of the latter, which was composed. 
for the theatre at Prague, in 1787, was more equivocal, 
Though the work had been undertaken for a consider- 
able time, Mozart, instead of fulfilling his engagements, 
had spent the day preceding that for which the per« 
formance was announced in hunting, for he was immo« 
derate in the pursuit of pleasure, The general rehearsal 
had taken place, but the overture was yet to be writ~ 
ten. After partaking of some: exhilarating beverage, 
he sat down to finish his task, when overpowered b: 
fatigue, he soon fell fast asleep. | His wife allowed him. 
to repose two hours, and having awakened him at 
five in the morning, he completed the work, which; 
was heard in the evening: Critics -pretend that’ the 
parts where the composer's faculties were overcome, are 
betrayed in the composition; and certainly the firstmove~- 
ment contains passages from which earlier musicians 
would not have earned fame. Don Juan, now better 
known by the name of Don Giovanni, was not 
formed in the Opera House, London, until 1817, thirty 
years after its date. Here, it may be remarked, that 
Mozart’s habits were very irregular. At times he la« 
boured with incredible application, 2nd would, instant- 
ly commence the subject. of: an engagement, but he 

imposed on him, and sent an envoy to Mozart: 
remonstrate with his Holiness. The musicians being =v 
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formers endeavoured to diminish the effect ‘of the fest Mozart. was not assiduous in co ing it. He gene- 

early in the morning ; after which he 
did g during the » unless it might be adding 

bap ae 
‘the Emperor Joseph 

of ‘On-the rehearsal of the for- 
¥ himself had considerable skill in 

* My dear Mozart, that is'toe fine 
‘ears, there are too many notes in it.” “ [ask 

jesty’s pardon,” replied the composer, not res 
ling the ericiam, there are Jos ac men otes as 

modern ‘Both may ‘be-carried to infinity, 
tise #0 dist" ahene ten OO music, from which 

5 i rf : 

T 3 i a ~ favourite, 

to his illustrious patron, to which office no 
attached, but ‘he received £100 a-year as 

ate composer 

person 

H) it 
to him. ‘However, he was attached 

, and on that account declined an offer of 
appointed director of the orchestra of Frederic 

Prussia, the sovereign who best of all knew ‘how ‘to 

fi 
of 
toriety, to which 
public attention, the of other compositions is net 
so teadily ascertained. Mozart wrote a number 

remunerated with ten y 
ork Mi — - ae 

guineas for the Magic , one of his finest 
po: A and the favourite of modern times 
Rossini, does not reap more than £50 for a whole 

“Phe Magic Flute was composed in 1792, and was 
performed an hundred times at Vienna in the course of 
a year. Bat Mozart had frequently to contend with 

‘opposition to his works, in the jealousies ex- 
cited him among those whorn his celebrity 
- , and to — he himself believed fos te | 

I « sacrifice. the first representation e Mar- 
riage of Figaro at Vienna, some of the principal per- 
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airs, which so much proyoked the co , Very itis 
table, besides, in’ ical matters, that he loudly ‘coms 
plained ‘to the emperor, then present, who threatened 

pen the offenders with his displeasure. ' In fact, the greater 
works of Mozart can admit of no diminutions.  For'the 
Pag icone of Haydn's Creation, it has been remarked, 

“ at least twenty-four voices and sixty Instruments 
are ired:” And of Mozart’s , it may be said, 
that not only ‘the orchestra must be’full, ‘but the per- 
formers rma Hk ee so a ang ‘attainable, that 
it is not surpri a manager exhibiting his theatri- 
cal library, exclaimed with a deep sigh, oa pointing to 
the shelves bearing ‘his name, “These have been my 
ruin.” From this defect they have repeatedly failed. 

Independent ‘of our inability ‘to trace the progress of 
Mozart's works, ‘all ‘have been reproduced under such 
diversified forms, that it is no matter to’ discover 
either for what instruments, or for how parts 
they were designed originally. But the fertility of his 
genius embraced different department of the art ; 
and the period when it was most active can be some- 
times ascertained. ' The rapidity ‘of his composition 
was eaten ines for La Clemenza di*Tito, an opera de- 
pow by the ! : emians for the coronation of Y pold 

- was begun in ing hg journey to e, 
and finished ‘in'18 days. ‘But idtbally Mazatt's health 
was declining ; ‘his anxieties became great, and his ap+ 
oes tmmoderate. ‘Totally absorbed by enthusiasm, 

neglected repose, and frequently he fainted from 
the excessive fatigue attending the ardent ‘prosecution 
of his labours. At length he fell into a habitual melan= 
choly, from which ing’ could aronse him, and he 
was full of terror at his approaching end. ‘The fatal 
event ‘however, was accelerated ‘by a circumstance well 
calculated to make a wpe Bem. ower on the morbid 
sensibility of his mind. When plunged in a profound 
reverie, a stranger of dignified manners was announced, 
who communicated the wishes of some unknown person 
of exalted rank, that he should compose a solemn mass 
for the of the soul of one tenderly beloved, 
whom he had just lost, An air of mystery pervaded 
the interview ; the composer was exhorted to exercise 
all/his genius ; and ‘he engaged to finish his work in a 
month, when the "stranger promised to return. He 
disappeared, and Mozart instantly commenced writ- 
ing. Day and night were uninterruptedly occupied: 
but'he was consumed by flour preenee and at length 
exclaimed abruptly to ‘his wife, in great agitation, 
« Certainly Iam composing this requiem for myself :— 
It will serve for my own funeral.” 2 
Though his strength continued to fail, his assiduity 

was unabated; and at length he was obliged to sus- 
pend the undertaking. At the appointed time the 
stranger returned. ‘I have found it impossible to 
keep my word,” said Mozart: ‘To which ‘the stranger 
answered, “ Give*yourself no uneasiness : What long- 
er time do you require?” Mozart replied, “« Another 
month.” ‘The stranger now insisted on doubling the 
-covenanted price which he had paid down at the outset, 
and retired. It was in vain that Mozart endeavou 
to trace him; which, joi with other circum. 
stances, corroborated his belief that he was some su- 

pernatural being sent to announce the close of his mor- 
tal career: Nevertheless his labours ‘were renewed ; 
and the work a ast was aaa | completed within the 
stipulated period, when the mysterious stranger again. 
po sro ; iat Mibsart-wis no more. He ed uit tue 
fifth of December 1792, aged thirty-five years. 

5a ; 
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In person Mozart did not exceed the middle size ; 

"yo" he was thin and pale, and his health was always de- 
licate. The expression of his countenance, without 
any thing striking, was sae aR. variable, and rather 
that of an absent man. His habits were awkward, 
and his hands had been accustomed so incessantly to 
the piano, that they seemed incapable of application to 
any thing requiring address. He was of a mild and 
afectionate disposition ; his mind was not uncultivated, 
and the number of his works is a sufficient proof of 
his industry. His opinions of other composers were 
liberal, and he entertained the highest respect for 
Haydn in particular. ‘‘ Believe me, Sir,” said he to 
any officious critic, who sought to demonstrate certain 
errors of that great master, “ believe me, Sir, were you 
and I amalgamated together, we should not afford ma- 
terials for one Haydn.” He was not insensible of the 
beauties of his own compositions ; and on the very day 
of his decease, calling for the Requiem, he had some 
parts of it performed by his bedside. As the stranger 
who received this fine work could never be discovered, 
notwithstanding all inquiries, it would have been lost 
for ever, but for the preservation of the score by the 
composer’s family. : 

The genius of Mozart in music was sublime. By 
the number, variety, combination, and effect of his 
works, he ranks in the highest class of modern mas- 
ters, An air of delicacy and sentiment pervades the 
whole. Full and harmonious, they are altogether 
free of that meagreness and those capricious eccentri-~ 
cities, which betray the sterility of invention too 
common among musicians. The taste which th 
exhibit, shews that vulgar images were incompatible 
with his mind; it seems as if he knew that such a 
deformity is alike pernicious to science and the arts, 
A vulgar composer is struggling to carry mankind 
back into the path which they have left far behind 
them ; a polished composer, in outstripping his con~ 
temporaries, lays open a beautiful field, which he in« 
vites them to enter. Mozart has been most success~ 
ful in gloomy passages, or those of rising grandeur, 
from according better with the ordinary train of his 
feelings. On almost all occasions he is more serious 
than comic in endeavouring to pourtray the passions ; 
and his love, it has been remarked, is rather senti- 
mental than sportive. However simple the theme, 
however intricate its variations, his return is always 
natural, and the close appropriate. Perhaps the cele- 
brity of Mozart’s music partly arises from the skilful 
management of his closes, for they invariably leave an 
agreeable impression. No one has speed him in 
the suitable occupation of the parts of his concerted 
pieces, for, understanding the precise qualities of every 
different instrument, nothing is appointed to any which 
is inconsistent with its character. 

Notwithstanding the excellence of this composer's 
works, he is charged with some important defects, 
though it must be admitted that there are fewer infe- 
riorities than in the same number produced by any 
other. His vocal performers, it is alleged, are some- 
times treated as if they constituted part of the orches- 
tra. In passages and intervals of great difficulty they. 
have to contend against the overpowering effects of 
the wind instruments, whence his operas have fre- 
quently failed even with good companies. Neither 
can it be denied that nearly all the subjects of all his 
eymaphonics want that interest which characterises 
those of Haydn, that they are noisy, thus participating 
of the grand fracas of instruments, wherein the Ger- @ 

MOZART. 
mans seem to place their chief delight ; and whatismore Mozart- 
singular, that none of them command the attention of “7 
an audience. Undoubtedly his quintetts, quartetts, and 
jiano-forte compositions are very fine; yet they are 
ess interesting to the hearer than to the performer. 
Their recondite properties are perhaps too slowly un- 
folded for a transient performance; but, for the same 
reason, their subsistence should be. more permanent, 
as that which becomes familiar soon loses its charms. 
In the vocal department, however, Mozart has cer. 
tainly excelled Haydn. Here he has profited by a 
precept of that inimitable master, who himself, by a 
strange inconsistence, appears to have transferred: it 
from the voices to the instruments, “ Let the air be 
good,” said Haydn, ‘ and the composition, whatever 
it is, will assuredly please. It is the soul and essence 
of music.” ¥ 

In contrasting the merit of composers, their 2ra is 
to be taken into account. Handel, though born only 
30 years later than Corelli, aimed at effects which the 
other never conceived, and quite disconcerted him by 
his novelties. The youth of Haydn was cotemporary 
with Handel’s age. Mozart followed, and both have 
executed what it is doubtful whether Handel ever con- 
templated. Descending still later, the works of Beet« 
hoven seem to exceed the views, but we shall not s 
the qualities of all his predecessors. Neither is the 
structure of the orchestra to be overlooked, for, inde- 
pendent of the combinations of musical phraseology, 
the subdivision and extension of the scale, it is there. 
that we must also seek much of the varieties of modern. 
music. Every theme being simple in itself, the 
older composers retained that simplicity; their vocal 
parts had few accompaniments, but the moderns 
cultivate the highest embellishments of the voice, 
while they sometimes forget its right of predominan-~ 
cy amidst contending harmonies. The instruments 
were few, and of very limited compass, and the essence 
of the composition was restricted to the hands of the 
leader. Now they are multiplied, the scale is enlarg~ 
ed beyond all the bounds of emphatic expression, and 
the finest passages of the music are shapensed every 
where ; thus producing greater variety, which requires 
greater address. Corelli's pieces, excluding the organ 
ad libitum, have no wind instruments: Handel in ge- 
neral, uses them sparingly: but Haydn does not 
scruple to give the hautbois or bassoon a solo: Moz 
art frequently calls on the pre-eminence of the flute; 
Cherubini displays the bass; and asif all the powers 
of melody were exhausted, Beethoven finds a wide 
vacancy for kettle-drums. Perhaps the roundness and 
fullness so peculiar to some of this author’s works, re- 
sults merely from the more copious use of grayer in-~ 
tonation. Composers also, not content with imitative, 
have attempted descriptive music, as if from the faint 
resemblance which may be produced of the roll of 
distant thunder, it were eq } 
the flashing of lightning, or the shock of an earth. 
quake. But no descriptive, or imitative music, has 
yet betrayed its original: on the contrary, the com- 
oser is chiefly indebted to the pliant imagination of 

Ris audience, coupled with pointed verbal explanations. 
On the whole, we are inclined to rank Mozart next 
to Haydn. 

Like most other great composers, Mozart probably 
has written too much. Many men mistake fertility 
for invention ; but the real brilliance of original genius 
is soon exhausted, and on this account it is, that, in the 
vain pursuit of novelty, they wander into inconsisten« 

ly possible to represent — 
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In the year 1812, the real rent was about £7711. 
The superficial contents of the island are 420 square 
miles, or 210,000 Scotch acres. 
The of Kilfmichen, generally called the pa- 

It includes islands of Inchkenneth, Eorsa, and Icolm- 
It is in barren and mountainous. 

sun i i EF 
¥ 

739 MUL 
tainous. The highest part of it, viz. Benmore, is 3097 
feet, as determined barometrically by Dr. Macculloch, 

highest hi nn Rabie Rac ot 
y adapted for re. 

Castle Wea once peyote of the chi of the 
ona ontory, over'! 

the Sound of Mull, and, tll lately, was occupil ra 
barracks for a small party of soldiers from Fort-Wil- 
liam, stationed here to check the smugglers. The pa- 
rish contains several birch woods, annually cut for 
charcoal. There are some red deer in the mountainous 
parts of it. . ; 

In general, the soil of the island of Mull is light, 
thin, and gravelly ; that which lies on the granite and 

eiss in the Ross of Mull, though less rich and less 
than that of the high districts, yet, in a given ex- 

tent, it is more productive of corn, in uence of 
its bei to the sun. “ The 

Mull. 

Soil, &e. 

excessive moisture of the climate, than the constitution . 
of those soils, in which the excess of retentive 
power, w it causes these lands to be clothed with 

4 verdure, is unfavourable to the due growth 
ripening of corn.”? Mull indeed is the least adapt- 

ed of all the western islands for the cultivation of 4 
and must always i considerable quantities of corn, 
in excl for the black cattle which are supported 
upon its pasturage. 

The number of black cattle in Mull is stated at 8000, 
about 1600 of which are annually sold, and 1300 ex- 
ported by the ferry of A ig. These, along with 
the 700 head from the islands of Coll, Tyrie, and Ulva, 
constitute the 2000 head of black cattle which are year- 
— at the above fe These cattle are of 

hardiest breed, and in a few days, after a journey 
of 700 or 800 miles, they have been found fully fatter 
than when they left the island. The stock of sheep was 
about 1800 in the year 1810, of which about 4,500 
were annually sold. The Tweeddale breed has been’ 
universally substituted for the Highland breed; and 
a few of the Cheviots are to be found in the low farms. 

agricultural causes, oe 
le are 

nually drawn in Mull for its 
been estimated at £12,000. The luce of about 
ton of kelp amounted, for the six or seven years 

1810, to L.500 annum. 4 

The Duke possesses nearly one half of the 

Black cat- 
tle. 

Sheep. 

The Duke of A is the principal proprietor in Propric- 
the season ta ropeletone eg emouting to about tors. 

The climate of Mull is remarkable for its extreme Climate. 
wetness. It is more ject to rain than any of the 
western islands, Si exceeding even in this Rum 
or Sky, which rank next to it. Dr. Hoch - 
ascribes this to the altitude of its own hills, and to 
that of the e which extends from Cruachan to 

Nevi assists in precipitating the clouds 
that arrive from the western ocean. From its being im-— 
mediately open to the sea, it receives with undiminish- 
ed energy gales of wind and rain, of which the inha- ” 
bitants of better climates can scarcely form a concep- 

. 
tion. 

The principal town and harbours in Mull, are To- Towns, 

 Maceulloch, in 1819, estimates the population at ten thousand. 
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bermory .and,Aros, » Tobermory: (St. ‘Mary’s: Well) 
was beguasin, 1789, under the auspicesi:of thie Society 
for the. Encouragement, of manifactories: and: Fisheries, 
A custom-house and) post-office. were built in 1791, 
and many, good hauses-of stone and:lime, and covered 
with slate, have beem singe erected« > It has» of ate in- 
creased in, population, andinow contaitts about:600 ‘in- 
habitants; , It) has a\ fine: bay sand: harbour, : shelter- 
ed. from the. ocean, by the Isle of Calve: It) had in 
1810, J 1, registered vessels, manned: by -29-msen, and 
amounting, to, 278 tons) burdem;. and there.are, be- 
sides, 28 open boats, with three men each, which’ are 
commonly, employed,in the fishery. o. THe village has 
therefore. 113.'seamen. , In 1808/the number of .ves- 
sels which entered, inwards was 58, and those which 
cleared out 70... 'Fhere-is) also ai harbour at Aros, and 
near it,.a picturesque old) castle; which is:said to have 
belonged to the Lord of the Isles.’ ‘The castle of 
Moy, situated in Loch Bay, is another of the antiqui- 
ties of Mull. It is. very entire, and forms: a fine con- 
trast with the modern. excellent mansion-house which 
stands. near.it. 

According .to. Dr. Maeeulloch, the island of Mull 
may be divided, into five physical districts ; viz. the 
primary, the southern trap, the ‘middle trap, the nor- 
thern trap, and the mountaim. districts. ‘The first’o¢- 
cupies: the western end. of Ross, bounded’ by! a line 
from. near Bunessan, to Shiha, and: the southern trap 
division stretches from this line to Dowart Castle ; the’ 
middle trap occupies the promontory of ‘Gribon, as far 
as the foot of Benmore, where, the mountainous divi-+ 
sion commences, extending to the» opposite ‘coast, and 
bounded by. the castle of Aros on ome side, and ter- 
minating on the other between: Macalister’s Bay and 
the head of.Loch Don, The northern: trap’ division 
occupies the. rest of the island, to: the north: of a line 
drawn from) Aros to. the head of ‘Loch na Keal. In 
the. middle trap. division, there are numerous eaves, 
one of the. largest of which: is'that known by the name 
of Mackinnon’s. Cave. “ Although dark, lofty, and 
profound,” says Dr. Maceulloch, and ‘from these: cir« 
cumstances imposing to the imagination, it offers no 
forms for the painter; nothing but amabyss of vaeancy, 
on which the eye seeks in. vain to repose’ even for a 
moment on, the evanescent objects around. : It appears 
to be one of the’ discontinuities: formed ‘by a: vein of 
trap, which has afterwards been ‘washed out; this 
being the most,.common origin. of those caves which 
are found in the western islands... At a little distance 
from this, is to be seen an open. and arched, but shal- 
low excavation of great size, formed in the secondary 
strata, through the roof of which numerous small 
streams of water, perpetually distill, generating huge 
but rude deposits of calcareous matter in stalactitie 
forms, . Ash-trees and. ivy mantle over the’ roof, and 
creep along the. walls, producing with the sublime 
back-ground of the cliffs which tower high and distant 
above it, a scene of great effect and admirable colour- 
ing.” 

Besides the districts already mentioned, the trap 
extends over Eorsa, Colonsa, Staffa, Ulva, Gometra, the 
Treshnish Isles, Calve:Isle, and Glass Isle. The gra~ 
nite occupies all the part of the Ross or promontory 
west ofa line drawn between Sui and Ardchivoaig, 
and extends tothe neighbouring shores of Iona, It rises 
into numerous hills, not exceeding 800 feet in height. 
To the granite succeeds, on its east boundary, a belt of 
primary strata, extending to a line between Bunessan 
and Shiha. These strata are alternations of quartz. 

M U-L L. ei 
rock and micaceous schist in sonie parts, aridi schistose 
gneiss in others... joked peles ts 
© The: secondary: strata, occur! imsmall. quantity, and 
occupy very: disjointed: positions... Lhe limestone com- 
mences:at ia part to becdrmpsmetiin so and: con= 
tinues: to Loch Buy, being interrupted: only! by: the 
opening: of Loch: Speliv., . It then begins at: the: west 
sideof Loch Bay, and extend sto Carsaig, wherelitseems 
to terminate, anc where conmence:the strata of sand- 
stone usually ‘associated, with it; ‘and: ing to 
the western cliffs of Inismore.. Another portion.of se« 
condary rocks occurs.at Achnacrosh, forming a sniall 
hill, and stretching to the sea-shore:| Theyvconsist al- 
most entirely of: limestone. | Coal has been found only 
in two places. iu) Mull, viz. in.a thin stratum: under: the 
trap of Ardtan, and in: a bed, nearly three:feet. thick, 
near Carsaig,, im the sandstone:strata, |All attempts “to 
work: it have proved unavailing: 

The principal islands round: Mull are,’ Tyree, Coll; Cireum- 
Lismore, Kerreray, Eisdale, Ulva, Gometra, Treshinishr jacent 
Isles, Staffa, lona, Scorba, Langa, Luing, Shuna, and) ‘lands 
Saoil.. Under the articles Iowa, Lismore, Scorsa, (in- 
cludin ya Lunga, Luing; Sbuna, Eisdale, ty, and 
Saoil,);) Srarra, Tyree, (including Corz,); Orva 
(inclading Gometra, Eorsa, and Colonsay,) the re: 
er will find a description of these islands; and we shall 
now proceed to give a short account of the'remainder. —_, 

Inchkenneth ‘isan island situated about ‘three ts!and of 
fourths of a mile from the west coast of Mull, between Inchken- 
it and Ulva. It was a seminary of monks, dependent neth. 
on Iona, and the vestiges of the chapel, the cross and the 
tombs, still remain. Sir Allan M‘Lean’s house, where 
Dr. Johnson: was so hospitably entertained, is now in 
ruins. According to Dr, Macculloch the island is ele- 
vated towards the north-west, with high overhanging 
cliffs rising to upwards of 100 feet. ‘The rocks consist 
almost entirely of sandstone and conglomerate. The 
beds of conglomerate constitute a mass apparently about 
100 feet thick. “The ror sree which wey Test ap-, 
year's. to be quartz rock, excee compact, 

Perthe "Treshinish isles are ithe fom ies ridge, five Treshinish, 
miles long; and extending north-east. ’ ‘principal _ 
islands pis Cairnburg, Little Cairnburg, Pladde, Linga 
and Bach. They belong to the farm of Treshinish. 
in Coll, and are uninhabited, but ‘being covered with: 
riclr grass, they afford excellent pasture for black cat- 
tle. They are all surrounded with perpendicular cliffs 
from 20'to 40 feet high. The remains of fortifications. 
in the large Cairnburg appear to have been erected’ by 
the M‘Leans, who resisted’ for some time a detachment 
of Cromwell's army, but they were‘at last taken ‘and. 
burnt. ‘Fhey appear, Dr. Macculloch thinks, to have 
been mounted with ordnance. The. barrack on the 
small. Cairnburg is still pretty entire, The island of 
Fladda is flat and uninteresting. Linga rises bya suc- 
cession of terraces to a hill about 300 feet high, but - 
the great part of the island is low and level. ' Bach is re 
mare hee for a hill which in some aspects hemis= 
pherical, and it seems to be as high as Linga. All these 
islands are formed of trap-rocks ; the uppermost bed, 
where two are visible, consisting of basalt, and the se~ 
cond being an amygdaloid, containing mi and an- 
alcime. For further information respecting these islands 
see M‘Donald’s Arigeultural Survey of the Hebrides, 
p. 669. Edin. 1811,” Smith’s Agricultural ‘of Ar- 
gylishire. Lond. 1818 ; and Dr. Macculloch’s Descrip- 
lion of the Western Islands, vol. i. p. 530, 527, and 
vol. iii. p. 73. Edin, 1819. we 
MULTIPLIER. See Execrricity, vol. viii. p. 527. 
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ea MUNDEN. See Minpew. of the rwities.inthislibray. oo . ved 
furcia. MUNICH, the capital of the kingdom of Bavaria, 

is situated ima plain om the west-bank of the Iser., It 
js surrounded with, a-rampart, which. .incloses three- 
fourths of the houses, the other one-fourth constituting 
the suburbs. Munich is divided into four quarters by 
means of. two spacious streets, at, right angles. to one 
another, the place of intersection forming the principal 
square... The streets are in general broad, and. the 
houses neat and well built, though high. The princi- 
pal public buikling is the ce, which, though plain 
in its exterior, is within did and magnificent... It 
contains.a grand saloon, called the White Horses; the 
grand, imperial hall, which is reckoned. the finest in 

s the cabimet adorned, with 130. miniatures, 
each of whichis valued at. 200 old Louis; the bed of 
jan mete the embroidery of which, in guld, silver, 

pearls, weighs 24 quintals; a tapestry, represent- 
ing the actions of Otho of Wittelsoach; the ices mar+ 
ble staircase ; coger of pictures ; the treasury, con- 
ae 8 Jarge ion of diamonds, rubies, emeralds, 
&c.; the royal ebapel, with its valuable deposits, such as 
a virgin of gold, weighing 22 Ibs. a superb picture of 
Michael Angelo, and the small altar which Mary Queen 

Scots in prison ; a fine organ, the famous pa. 
andthe model of Trajan’s column, which 
ducats, the ground being of lapis lazali; 
relief in bronze... It was executed in 178 

ier, and the bas reliefs by. Bartolom. 

sealers = poe of the rycen 
Li irty altars, inti of 

rch of the Theating, built-on Sates 
the Vatican, contains a fine painting of the 
at Naples, by Sandrat. | The church of the Au- 
has.a fine painting by Tintoret, which was cut 
i te get room to snuff the candles.. The 

other princi ipel churches are that of the ci-devant Je- 
now belonging to the Knights. of Malta; the 

chareh of St. Peter, adorned with fine paintings: that 
the Knights of Malta, containing a treasure worth 

who instruct young girls gratis not only in re- 
Esiens but im objects of iuseful industry, Munich 

eburches. . The other 

ctr Fst 
ee { 2 & g = 5 é g ¥ 3 i 

et : 

occupied with physical and mechanical instruments and 
models, and: objects of natural history; the convent of 
a hae 9 ng 8 een i" at 

t, ichael Angelo ; -haus, where 
a the council house ; the arsenal ; the 

opera ee de nner ean the hose. 
it; the ilitary en. 

ineipal literary ere pare wb we are 
y of seiences, established in 1759; the school. 

ign ; the military sehool ; the lyceum ; the gym- 
; the semmary for training teachers ; the obser. 

the veterinary and surgical schools; the 
i , and the house of education, both of 

established by Count Ramford ; four or- 
; a lock-hospital, and a house of correc- 
ee those of the king, the 

i the academy of sciences. The royal library 
ins more than 100,000 volumes, and possesses a 
umber of editions of 1400, and some valuable 

E 3 
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»o Munich carries on, very. considerable: trade.in grain 
wood, salt and iron. ai : 
ie royal.one.of. eee: 3 Qne,OF sills ribhonsy gold and 
silver Jace, cotton stockings, piano-fortes, playing-cards, 
tanee ¥ which: is ie to the pass rysty of a 
million of florins, celain} made: ati N hen! : 
and brought, to,the ebro atM oF me 

The environs of Munich are beautifuland agreeable, 
The king has three royal-residences, viz. at Nymphen- 
berg, Schlosheim, and Furstenried. .At N ymiphenberg,. 
about 1} miles from Munich, are large gardens: and 
water-works, but the palace is a tasteless mass of builds. 
inges built on. the plan of Versailles, . ‘Phe: palace of 
S¢chlosheim,, 12 miles; from.Munich, is a magnificent 
building, and. contains..300.apartments. ‘The gallery 
of paintings, for which it was once famous, were re- 
moved about 40 years since to Munich, and have:been 
replaced by others. .The population of Munich is esa 
timated at 48,000... East Long. 11° 34 30”; and North 
Lat. 48° 8/20". See Kuttner’s Zravels, Lett: xxvi; 3 
Reichard’s, Guide des. Voyageurs en Europe, tom. ii. 
p. 1185 and. Abrégé:de tout ce. quvily ade remarkable a. 
voir a Munich, 1790. \ Par. L? Abbé Bermiller. 
MUNSTER, a town of Prussia, and principal place 

of a government of the same:name, is situated in a fers 
tile and agreeable plain on the river Aa, about six miles 
from the Ems... The town is tolerably built... The 
houses in the chief streets: have colonnades; and are ges 
nerally. lofty and irregular, with painted roofs; Mun 
ster possesses eleven churches, abe principal of which 
are the cathedral, and the churchiof St.Lambert, In the 
former is the remarkable chapel of Bernard de Galen 
and several ancient monuments ; and at the top of the. 
tewer of St. Lambert's are still seen the three iron cages 
in which were suspended John of Leyden, the king of 
the Anabaptists, and his:two chief abettors. ‘The epics. 
copal palace is a neat building, with extensive and 
beautiful. gardens. Munster has three schools for the 
education of youth, who pursue their maturer studies at 
the university: of Bonn, established in 1818, A small 
trade-is,carried on in linen; woollen, wine and: grainj 
and there are some small manufactories of coarse lis 
nen. - The are flanked with trees, and form a 
beautiful. promenade. . The. population was formerly: 
25,000, but it is. now stated at.13,000. | East Long: 
7° 36/ 20”, and: North Lat.51° 58! v0." 
MURCIA, a province in Spain, on:the shores of thé 

Mediterranean, extends -above 30 leagues:from ‘north= 
west to south-east, and.20 from the south-west to the 
north-east... It is a dry hilly country, almost covered 
with mountains, which are chiefly branches of the- 
Montes. Orospedani. The most) remarkable of these; 
in extent and elevation, is that of Carascoy, tothe south=. 
east, a. continuation: of the Sierra de .Cazoila, whicly 
stretches also into Jaen on the south, and into Granas. 
da on the north. None of these hilly regions are cul- 
tivated, though the soil is well suited for vines and’ 
olive trees. ‘The mountains of the province have+the- 
appearance of containingmany valuable mineral pro-. 
ductions; and there are: traces) of lead, copper, alam, 
sulphur, and: silver mines.» Feathered alum, or false 
asbestos, is. found near the village of Almanzarron‘;' 
rock-erystals on ‘two mountains near Curthagena; a. 
large salt pit near Villena; and various kinds of mar- 
ble, particularly on a lofty ridge towards the frontiers’ 
of Granada om the north-east. There are hot mineral, 
springs in several places, which are.used in paralytic 

its principal-manufactures: are, ’ 
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and rheumatic disorders, especially one at Archena, 
four miles from Murcia, which was much celebrated 
under the Arabs, and where ruins of Roman edifices 
have been discovered, 

There are only two rivers in the province, the Se- 
gura and the Guadalentin ; and the last of these is little 
more than a brook. The climate is remarkably tem- 
perate, except in the neighbourhood of Murcia and 
Carthagena, where the heat is almost insupportable in 
summer, The sky is uncommonly serene and clear ; 
and rain falls very rarely in any part of the province. 

The soil is generally dry, but a little, rain has great 
efficacy in the more parched plains. In the watered 
plains, along the banks of the Segura, it is uncommon. 
ly fertile; but, except a few olives and mulberries, 
ps is nothing but corn raised upon them. The soil, 
in general, requires little cultivation, and wherever ir- 
rigation can be practised, yields the most abundant re- 
turns ; but the inhabitants have no skill in agriculture, 
and are too indolent to avail themselves of the advan- 
tages within their reach. Except around the principal 
towns, where the grape is cultivated, and wine made, 
little else is raised in the province but corn, chiefl 
wheat, rye, and barley. A considerable quantity of 
Spart, or Spanish broom, is still cultivated near Car- 
thagena, for making shoes; but in the time of the Ro- 
mans, the country was so coyered with it, that Pliny 
says it furnished the common people with materials 
for making bedding, clothes, shoes, and fire. Hemp 
is cultivated in the watered plains ; saffron is raised in 
some places; and olive oil, though of an inferior qua- 
lity, is made in considerable quantity. But next to 
wheat, the most valuable produce of the province is’silk, 
for which the white mulberry trees are every where 
cultivated, and of which about the value of £260,000 
is annually prepared. The whole produce of the pro- 
vince is estimated at £1,436,875. There are few ma- 
nufactures in the province ; and even the greater part 
of the raw silk prepared in the country is sold to the 
neighbouring provinces, while manufactured silk is 
imported from other places. It is only in the town of 
Murcia that a manufactory of silk and ribbons is car- 
ried on to any extent. Soap is made at Villena and 
Murcia; hardware at Albacete; brandy at Sar and 
Villena; salt-petre and gunpowder at Murcia; and 
spart is made in private houses into shoes, mats, bas- 
kets, cordage, and package coverings. 

There is little inland commerce in the province, as 
the roads are generally in a very bad state; and there 
are few commodities to support\a foreign trade. The 
exports are cutlery, ribbons, worked spart, wine, silk, 
grain, kali, saffron, to the amount of £493,038 an- 
nually ; and the imports are fruits, beef and mutton, 
wines, spices, linens, cloths, silk stuffs, hardware, and 
a few articles of luxury. But the balance is in favour 
of the exports, which brings some wealth into the 
country every year. 

There are no inns in the province, except in the 
towns of Murcia and Carthagena; and the posades are 
very bad. Coaches, calashes, and volantes, are used 
in travelling ; and there are various little carts and wag- 
gons, drawn by mules or oxen; but asses are princi- 
pally used in carrying burdens. No attention is paid 
to the arts and sciences in the province. There are no 
artists, nor even a tolerable workman in the whole of 
it. Except at Carthagena, where the institutions for 
education are confined to the pupils for the royal navy, 
there are only a few miserable schools kept by monks. 
There are two public libraries in the town of Murcia; 

MURCIA. 
but few persons make any use of them. The princi« 
pal towns of this province are Murcia, Carthagena, 
Lorca, Jumilla, Albacete, Almanza. The country is 
thinly inhabited, except in the more fertile plains, 
where the villages are closely crowded. The popula- 
tion is not above one-half of what it might contain ; 
and in 1788, didnot exceed 338,000. 

The natives of this province are remarkable for their 
apathy and indolence.- Théy seldom remove from 
their native spot, to enter the army, the navy, or the 
universities, The more wealthy individuals spend 
their whole time in eating, sleeping, or smoaking ci- 
gars. . The shop-keepers, the mechanics, and even the 
peasantry, are constantly (retiring to their meals, or 
their repose, and do not employ a quarter of the day 
at their work. Even the domestic servants, in the 
summer season, when it is easy to procure subsistence, 
leave their places, and refuse to labour when they can 
live without it. They are indifferent even about walk- 
ing abroad for recreation ; and either spend their days 
within doors, or sit down if they come into the open 
air. They seldom visit one another’s houses, nor take 
any part in amusements, nor bestow any-attention on 
dress and furniture. It is only in Carthagena that the 
inhabitants shew any activity, affability, or, enjoyment ; 
but these are chiefly foreigners, collected in the place 
for the purposes of trade. See Laborde’s View of Spain, 
vol. ii. ( 
MURCIA, the capital of the above mentioned pro- 

vince, is situated on a level spot in a large and beauti- 
ful valley, watered by the Segura, and ornamented 
extensive plantations of mul trees. It does not 
appear to have existed in the time of the Carthaginians 
or Romans; and is first mentioned about the end of 
the Gothic dynasty in Spain. It is es RA noticed 
in history after the beginning of the eighth century, as 
alternately subject to the Caliphs of Cordova and the 
kingdom of Granada; and it was not till 1265 that it 
was taken possession of by me X. King of Cas- 
tile. The most ancient families in the place are of 
French origin; and still bear names which indicate 
their descent from that nation. Murcia was formerly 
a fortified city; and some remains of its walls and 
towers are still to be seen. The streets are very nar- 
row, irregular, winding, and hadly paved. The houses 
are ill built, and very few of them are worthy of no- 
tice. Many of them are of ancient architecture, and 
loaded with ornaments of sculpture, in a bad taste, and 
of poor execution. There are no public edifices, ex- 
cept the churches ; some of which have a good appear- 
ance, and the cathedral particularly, though ill propor- 
tioned, and awkwardly designed, exhibits many archi- 
tectural ornaments, and contains a number of paintings. 
There are several promenades, and a botanic garden, 
capable of much improvement ; but the citizens seldom 
frequent any of these places of exercise and recreation. 

There are manufactories of saltpetre and gunpow- 
der in the town, on the king’s account; and others of 
earthen-ware, silk twist, silk stuffs, spart, and ribbons ; 
and the principal commerce of the place consists in 
exporting the two last mentioned articles to Madrid. 

It is the see of a bishop, whose diocese includes al- 
most the whole present kingdom of Murcia, and who 
enjoys a revenue equal to £22,916, 148. 4d. The town 
contains eleven parishes, and a population of 60,000 
inhabitants ; which includes, however, the inhabitants 
of the adjoining plain, who may amount to one-third 
of the whole number. 

Many noble Spanish families reside in the place; 

ay 
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who might account himself aggrieved. The inhabi 
tants are described as the most liberal minded of all <-y—~™ 

guilty of crimes requiring the cognizance of the laws. 

The rainy season extends from November to February; 
but heavy dews fall throughout the whole year, and 
supply the moisture requisite for vegetation. The 
mountains immediately behind the city are stony and 

in March. Oranges and lemons (supposed to have been 
introduced by chi are grapes, apricots, and 

he mango is produced in the 
greatest ion ; and their stones used to be carried 

found in that country. But the fruit most extensivel 
cultivated, and for which the district is most coldest 

ll of sharp rocks, and does 
ied sr | it, the water is 
emptied into boats con- 

structed for the purpose ; but these are sometimes apt 
so much sea-water, as to spoil the whole cargo, 

it unpleasantly brackish. 
on a very extensive trade, and 

ips to the ports of the Red 
1 alabar. “The goods brought 

to trading ves- 

“ot Persian Gulph, and from 
coast of Caramania as far as the river Indus. The 

inhabitants also maintain a large inland trade, not only 
with the subjects of their own prince; but with nu- 
merous tribes of independent Arabs, to whom they 
send India piece-goods, pepper, ginger, rice, tobacco, 
coffee, sugar, with other kinds of produce, beside 
English cutlery, cloth, toys, &c.; fromwhom they receive 
in return, gums, drugs, ostrich-feathers, hides, sheep 
and lamb-skins, honey, bees-wax, live cattle and sheep. 
The town is sometimes so full of goods, that the ware- 
houses are not able to contain them ; and they are said 
to remain night and day piled upon the streets without 
any protection and yet without any danger of being 
pilfered. Muscat has recently become a mart for im- 
porting slaves from Africa, who are thence shipped to 

ushire and Bussorah, (q) 
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